




OXFORD MKDICAL -PUBLICATIONS 


A TEXTBOOK OF THE 

practice OF MEDICINE 

0 

0 

By various AUTHORS 


EDITED BY 

FREDERICK W. PRICE, M.D., F.R.S. (Edin.) 

INSULTING PHYSICIAN TO THE ROYAL NORTHERN HOSPITAL; SENIOR PHYSICIAN 
^ THE RATIONAL HOSPITAL FOR DISEASES OF THE HEART, LONDON 

‘ FORMERLY PllYS^lAN AND HONORARY PATHOLOGIST TO THE MOUNT VERNON 
HOSPIfAL FOR CONSUMPTION AND DISEASES OP THE CHEST, AND EXAMINEE 
IN MEDICINE AT llfB UNIVSKSIIY OF ST ANDREWS 


FOURTH EDITION 


> ^HUm1[>HReV MILfoBStr** 

OXFORD UNIVERSITY PRESS 

'j 

London' Edinburgh Glasgow Leipzig ^ 
New York Toronto Melbourne • Cape 
Bombay '* Calcutta Madras Shanp^ 

1934 




I'-io .\'3o.3^ 


LUn-ary. 

\7.S.‘17. 


PRINTKI) in GREAT BHItAin BT . 

0RRI60N AND GIBB LTD., LONDON AND Rl^Nf URGU 



THIS BOOK IS DEDICATED 


'J'O 


THE MEMORY OF 

'I’hk Kigh'I’ Hon. Sik CLIFFORD ALLBUTT 
P.G., K.C.B. 

M.A., M.J). (Cantab. )> Hon.^ LL.D.(Cantab.), Hon. D.Sc.(Oxon.), 
Hon. M.j)., D.C.L., F.R.C.P., P.R.S., etc. etc. 

Kecius Professor of Physic in the University of Cambridge 

FEtLOW OF (lONVILLE AND CaIUS f’OLLEGK, ETC. ETC. 




PREFACE TO FOURTH EDITION 

The advance'' of knowledge in Medicine and the appreciation of this work 
have' been such as to call for a new edition within the short space of four 
years. The extent and character of the former may be judged by the detaits 
set- forth below. Regarding the latter, I desire to take the occasion of 
expressing the gratihea^ ion and thanks of my fellow-contributors and myself 
^or the favourable and generous manner in which the previous editions have 
bfen received. 

The new edition has been thoroughly revised and brought up to date. 
Its object and S^cope remain the same, namely, to present a comprehensive 
amd autljpritative Textbook of the Practice of Medicine, including Sections 
on Disej&es'of the Skin and Psychological Medicine, and also Tropical 
Diseases, in one volume, in which the different branches of Medicine are 
allocated to authors who have made a special study of them. They have 
dealt with their subjects in an essentially practical manner, giving prominence 
to diagnosis, prognosis, and, especially, treatment. 

The principal alterations in the classification and general arrangement, 
and nomenclature are : Under General Infectious Diseases there are two 
new Sub-Sections on Rickettsia Diseases and Diseases due to Filtrable 
Viruses, to one of which certain articles from the Sub-Sections on Bacterial 
Diseases and Infectious Diseases oI Doubtful or Unknown ^Etiology have 
been transferred. In this connection, while this edition has been printing, 
the results of important investigations into the ^Etiology of Influenza have 
been published, indicating th^jit the disease should have been placed under ' 
Filtrable Viruses, but it was tfjo late to move the article. The articles on 
Scarlet Fever and Oroya Fever have been moved from Infectious Diseases of 
Doubtful or Unknown Giltiology to Bacterial Diseases; and those on 
Goundou, Gangosa, and Juxta- Articular Nodes from Tropical Diseases 
,of Doubtful or Unknown Nature to Spirochsetal Infections. Deficiency 

• Diseases constitute a Section, instead of being a Sub-Section of Di^ases 

* of Metaboli^ipi. Epidemic Dropsy has been incorporated with Beriberi, 

• and Bacilluria with Pyelitis. There are new classifications of ’’Infective 

and Toxic Disorders of the Liver, and of Non-Specific Arthritis, and a 
modification *(5f the Classificjition of Bright’s Disease. Coronary Occlusion 
is placed imm^liatcly after Angina Pectoris. Changes in Nomenclature 
include : Coliform BacUlus Infections for Bacillus Coli Infections ; Graves’ 
Disease for Hyperthyroidism; Hypoparathyroidism for Parathyroid In- 
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sufl&ciency ; Acute and Subacute Necrosis* of the Liver for Acute Yellow 
Atrophy*; Acute Necrosis of the Pancreas for Acute Haemorrhagic’ Pan- 
creatitis ; Hodgkin’s Disease for Lymphadenoma ; ’Status Lymphaticus foiw 
.Lymphatism ; Septic Endocarditis for Infective EiidgcarditiS ; and Cerebro- 
Macular Degeneration for Amaurotic Family Biiocy. • . ^ 

The Sections on Diseases pf the Lymphatic ^§ystera, Diseases of the 
Blood, and Diseases of the Spleen have beeti entirely^ rewritteti. 

The following articles have been partly — in ,a great propdrtipn of cases 
largely or almost wholly — rewritten : Aggressins, Agg^utins, •Immune 
Therapy, 'Tropical Diseases, Lethargic Encephalitis, the Pt^hology of 
Anoxsemia, Alkalscmia, the Treatment of Diabetes, Syphilis of -.the 
Stomach, Diseases of the Endocrine Gldnds, Inflagimation and* Degenera- 
tion • of , the Liver, Haemochromatosis, Cholecystitis, Digitalis T Wapy, 
Angina Pectoris, Coronary Occlusion, the Introduction to Vaso-Neuro»:is, 
Raynaud’s < Disease, Abscess of the Lung, the Introduction to Bright’s 
Disease, the Pathology of Uraemia, the I’reatment of Pyelitis, the. Intro- 
duction to Polyneuritis, and the Introduction to Psychological }Ic(^cine. • 

Other new matter has reference to : Immunisation in Dfi)hfeeria, the 
Bacteriological Diagnosis of Whooping Cough, Classification and Choice of 
Bismuth Compounds in the Treatment of Syphilis, Variola Minor, ihe Treat- 
ment of Malaria by Atebrin, the Biochemical Changes in Blackwater Fever, 
Cholera, and Sprue, Glandular Fever, the ^Etiology of Rheumatic Fever, 
Epidemic Jaundice, Diet in the Treatment of Gout, Vitamins, the Treatment 
of Sprue by High Protein Diet and Liver Extracts, Stone in the Ampulla 
of Vater, Glucose and Insulin Therapy in Heart Disease, Mercurial Diuretics, 
Partial Bundle-Branch Block, Clinical Electro- cardiography, Arterial 
Degeneration, the Treatment'' of Astlgna, Pulmonary Tuberculosis, Ncw- 
growths of the Lungs, the Treatment of Lobar Pneumonia by Felton’s 
seS?um, the Estimation of Renal Function, Tabes Dorsalis, Epilepsy and 
Alkalsemia, and Psychotherapy. 

There are new articles on the followin^j : The Filtrable Viruses, Bacterio- 
phage, Coccidioidosis, Torulosis, Rhinosporidiosis, Ciliatc Dysentery, Flagel- 
late Diarrhoea, Introduction to Rickettsia Diseases, Tropical Typhus, Psitta- 
cosis, Rift Valley Fever, Onchocerciasis, Dracontiasis, Tick-Bites, Mites, 
Ipsect-Bites, Spiders, Centipedes, Scorpions, Poitjonous Fishes, Ackee-^ 
Poisoning, Tropical Macrocytic Anaemia, Hyperparathyroidism, Basophil 
Adenoma Syndrome, Simmonds’ Disease, Ulcerative Stomatitis, Introdiic-* 
tion to G^astric Disorders, Jejunal Ulcer, Introduction to Intestinal Disorders, ' 
Coeliac Disease, Polypi o| the Colon, Inflammation of the Liver (Hepatitis) 
and Degeneration of the Liver (Hepatosis), Chronic Amoe'bic Hepatitis, 
Pre-Cirrhotic Alcoholic Hepatitis, Subacute Necrosis of the Pancreas, Gastro- 
intestinal Allergy, Blood Volume, Idiopathic Hypocfiromic Anaemia, Marble 
Bones, Eosinophilia with Splenomegaly, Agranulocytosis, Multiple Myeloma, 



PREFACE TO FOTTRTH EDITION ix 

Constitutional Hsemogenia, or the Hereditary Hsemorrhagic Diathesis, 
Hereditary Hsmorrhagic Telangiectasia, Prophylaxis and Treatment 
,of Ansemia, the Heart in Hypertension, the Heart in Hyperth)Toidi8m, 
Intermittent Claudication, Diseases of the Pulmonary Arteries, the Bacteri-, 
ology of Chronic Rheumatism, Flexural Eczema, Trichopytides, Creeping 
Eruption, Cercarial Dermatitis, Adie’s Syndrome, Meningeal' Hcemorrhage, 
The Essential Lesion of Sypliills of the Nervous System, Cannabis Indica 
Habit, Alzheimer’s Syndrome, Child Guidance Clinics, and Mental Treatment 
Act,'J9?0. 

There are 13 new illustrations (Kgs. 10, 16, 19, 20, 21, 22, 49, 50, 51,, 
58,59, 102 and 103), . 

It is a pleasant duty to express my gratitude to my friends and colleagues, 
Drs. J. Parkinson and D. Evan Bedford, for the use of Figs. 99, 100, 101. ’ 

. It is my confident hope that, owing to the manner in which my fellow- 
contributors have discharged their rcs})ective tasks, this work \idll continue 
to be of service alike to Teachers of Medicine, Consulting Physicians, Genera * 
P«actitioner8 and Students, Only those with experience of these matters can 
fully unflersiand the self-sacrifice which my colleagues have exhibited-. 
Words fail to express the feelings of admiration and gratitude which I enter- 
tain towards them. All I can do is to tender to each of them my most sincere 
and heartiest thanks. 

FREDERICK W. PRICE. 

I.S3 Haelev Htrekt, London, \V., 

Nimmber 1 933. ' 




PREFACE TO THIRD EDITION 

The continnec^ expression of appreciation with which this work has been 
received has been a source of great satisfaction and encouragement to the 
authors and the editor. 

The third edition has been thoroughly revised and brought up-to-date. 

The bnly alterations lin the classification and general arrangement are 
that the articles on Yellow Fever, Phlebotomus Fever and Dengue have been 
mo f ed from the section on Spirochsetal Infections to that on Infectious 
Diseases of Doubtful or Unknown .Etiology, the article on Verruga<Peruviana 
from the section of Tropical Diseases of Doubtful or Unknown Nature to 
th3.t on Tr.'ipical Diseases of Doubtful or Unknown ^Etiology, that on Rickets 
from Diseases 'of Metabolism to Deficiency Diseases, the article on Arterial 
Blood-pressure has been transferred from the early part of Diseases of the 
Circulatory System to the end of this section, that on Ursemia has been 
placed after Nephritis, the article on Toxsemic Kidney has been included in 
that on Nephritis, and several other modifications in the classification of the 
latter disease have been made. 

New articles have been added on the following : Melioidosis, Lead'’ Tetra 
Ethyl Poisoning, Carbon Monoxide Poisoning, Basal Metabolism, lipo- 
dystrophia Progressiva, Vitamins, Tumours of the Thymus, Polyglandular 
Syndrome, Internal Secretion of the Sex Glands, Achalasia of the Pharyngo- 
CEsophageal Sphincter (Plummer- Vinson Syndrome), Intestinal Carbohydrate 
Dyspepsia,. Megacolon in Adults, Familial Icterus Gravis Neonatorum, 
Biliary Colic without Gallstoneq* Sickle-celled Anflemia, Congenital Auriculo- 
Ventricular Block, Intraventriculai- (Arborisation) Block, Nodal Rhythm, 
Ventricular Fibrillation, Infarction of the Heart, Syphilitic Affections of 
the Aorta, the Heart, and the Pericardium, Thrombo-Angiitis Obliterans, 
Periarteritis. Nodosa, Congenital Laryngeal Stridor, Diseases of the 
Diaphragm, Hyperpietic Kidney, Senile or Atheromatous Kidney, Aero-* 
cyanosis. Oidiomycosis, Schilder’s Disease (Encephalitis Periaxialis), Morvan’s 
Disease, The Veronal Habit, Stupor, and Chronic Hallucinatory Psychosis. 

• *" Other new matter has reference to : Oculogyric Crises in Ence*phalitis, 
The Prophylaxis of Syphilis by the Administration oj Arsenical Preparations, 
The Use of Malaria and* other Pyrogenic Agents in the Treatment of Syphilis, 
The Treatment of Malaria by “ Plasmochin or “• Plasmoquin,” The Serum 
Prophylaxis of Measles, he Dick Test, The Method of Inducing Immuni ty 
in Scarlet Fever, The Use of Anto-Scarlatinal Serum, Laboratory Tests for 
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Smallpox, The Treatment of Bl'ackwater Fever ^ind Sprue by Blood Tjana- 
fusion, Diagnostic Tests of Drunkenness, The Pathology of Achalasia of 
the Cardia and of tjie Anal Sphincter (Hirschsprung’s Disease), Cholccysto- 
^graphy. Atypical Chloromata, The Clinical Manifestations/of the Various 
Degrees^ of Cardiac Failure, Adrenalin Therapy, Barium Tj^erapy, The 
Surgical Treaiiment of Mitral Stenosis, Paradoxics<l Embolism, Electrical 
Treatment of Raynaud’s Disease, JProtein Cutanedus Testif in Asthma, 
’ Lipiodol Investigations and The Surgical Treatipent. of Bron(?hie*ctasis,^ The 
Technique of Artificial Pneumothorax Treatment, Nephrosis, The Tieatment 
. of Scalp Ringworm by Thallium Acetate, Nuclear Ophthalmoplegia, The 
Signs of Local Lesions of the Brain, Spontaneous Subarachnoid Hsemorrh^ige, 
Amaurotic Family Idiocy, and Dementia Praecox. , * 

The following articles have been wholly or largely rewritten : Glandulsir 
Fever, The Treatment of Acidaemia, Alkalsemia, and Allied Conditions, Tihe 
Treatment ,jof Diabetes Mellitus, The Treatment of Obesity, Diseases of the 
Suprarenal Glands, The Treatment of Hyperthjrroidism, ’Diseases of the 
Parathyroid Glands, Diseases of the Pineal Gland, Chronic (^asl^itis. The 
Treatment of Pernicious Anaemia, Pur})ura, Gaucher’s Type of Spletiomegaly, 
Functional Disorders of the Heart, Adams-Stokes Syndrome, Arterial 
Hypertrophy, The Treatment of Malignant Disease of the Larynx, The 
Estimation of Renal Function, Hepato-ljenticular Degeneration (Progressive 
Lenticular Degeneration), Disseminate Sclerous, and Epilepsy. 

Four illustrations (Figs. 11, 89, 90, and 9l) have been added. 

It ie a great pleasure to ofier to each of the contributors my warmest 
thanks. 

It is my confident opinion that the book will continue to be considered a 
predit to the London School of 'Medicina, 

FREDERICK W. PRICE. 

•'*133 Harley Street, London, W. 

Septemher 1929. ^ 



PREFACE TO SECOND EDITION 


The very favourable reception of the first edition has been most ^gratifying, 
and . encouraging to the authors and editor. The second edition has been 
thoroughly* revised anc^ brought up-to-date. The only alterations in the 
classification and general arrangement are that the article on .Rickets 
ha* been moved from the section on Deficiency Diseases to that on Diseases* 
of Metabolism, and the article on Mikulicz’s Syndrome from the section 
on Diseases of the Salivary Glands to that on Diseases of the Lymphatic* 
System, ^irtlcles on Tularaemia, Botulism, Apical Dental Infection, Chylous 
Diarrhoea, Chronic Duodenal Ileus, and Tuberculosis of the Kidney have 
been added. Other new matter includes articles on the Schick Test in 
Diphtheria and the Method of Producing Active Immunity, the Dick Test 
in Scarlet Fever, the Investigation of Diseases of the Liver and Pancreas, 
Quinidine Therapy, the Pathology of Auricular Fibrillation and Auricular 
Flutter, Mental Scquelas of Encephalitis Lcthargica, and Paraphrenia. 
The following articles have been wholly or largely re-written : the Pathology 
of Scarlet Fever, Diabetes Mellitqs, Secretory Disorders of the Stomach, 
Diverticulosis, Hirschsprung’s Disease, Cholecystitis, Aphasia and other 
Defects of Speech, Epilepsy, Hysteria, Neurasthenia, and Dystrophia Myo- 
tonica. Fourteen illustrations^Nos. 9, 10, and 12-23) have been added. 

Again I wish to ofier to each*)f Phe contributors my warmest thanks. 


133 Harley Street, London, W. 
'Jannury 1926. 


FREDERICK W. PRICE. 
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A TEXTBOOIC* OP*THE PRACTICE 
OF MEDICINE 


SECTION I 

• FEVER 

• 

Fever is a coniptex response, or reaction, to infection, and, as such, is to 
be cegarded as a protective mechanism, or one of the defences of the body, 
closely coonccied wit*h the development of immunity. Fever is not the 
disease ; the invading dnemy is the infective organism and fever is evidence 
of t.he fight maintained by the invaded body. 

The process of fever in the infective diseases is associated so closely with 
a rise in the temperature of the patient that the term “ fever ” has been 
often, and is still, used to denote the heightened temperature. A similar 
ambiguity has arisen in the use Of the medical term, “ pyrexia.’* Some 
writers have used it to signify a heightened bodily temperature ; others 
have reserved it for the rise of temperature associated with infection, and 
others have used it sometimes in the one sense, sometimes in the other. 
In this article the use of the term “ pyrexia ” will be restricted to the rise of 
temperature which is so often a marked characteristic of fever, and the high 
temperature produced by causes other than infection will be described §s 
“ hyperthermia.” Fever is a complex process in which a disturbance in the’ 
temperature is only a part of the reaction of the organism. 

The significance of fever will be rgeognised more readily by a study of the 
regulation of temperature and mefabolism and the means whereby this regula- 
tion may be disturbed. The knowledge so obtained can be used as a basis 
for treatment. Stress will b# laid upon temperature, for the practical reason 
that the physician, by the intelligent use of the thermometer, can study 
the disturbance of disease without resort to the complicated methods which . 
ai^ involved in the determination of the exchange of material in the body. 

The daily laige in the rectal temperature of a healthy man may be from 
97^;0 F. (36^*1 C.) to 99°*6 F. (37®*56 C.). Observations taken in the^mouth, 
even when it is firmly closed, are liable to be low, owing to the danger of 
cooling of the tissues of the mouth, externally by cdld air, intemallyjby the 
inspired air. There are variations in the range of the temperature of diflerent 
healthy subjects tiot only as regards their internal temperature but also 
the temperature of the ^n, especially that of the extremities. It is often 
forgotten that the mark 98^*4 as the normal on thermometers tind charts 
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is a convention ; it represents only the average of a large number of observa- 
tions. Strictly there is no normal or standard ; without variation there 
could be no capacity for adaptation. 

The jegulation 'of temperature in health and during fever. — In the lodg 

• process of evolution, in the constant struggle agaihst*heat and cold, the 

warm-blooded animal has developed its power of regulating ii» temperature 
so perfectly that its internal temperature is the same in the height of summer 
8S in the depth of winter. In disca-se other conditidhs are present and may 
influence the temperature of the bod^ in various ways. • • 

A temperature raised above the average, or ^o-called normal, level must be 
due in all cases to a disturbance of the balance between the production and 
'the loss of heat ; this in turn must be caused by intrinsic or extrinsic factors 
or a combination of these. The simplest examples are muscular work and 
exposure to a hot and humid atmosphere ; in the former the internal tcin- 
perature may rise to 101® or 102® F. (38°*33 to 38®*89 C.), owing to the great 
increase in the production of heat in the active muscles ; in the latter ^.ase 
the loss of heat from the body may be preVented by the conditions of the 
surroundftigs. The usual rise of temperature produced by muscular work is 
' beneficial, for it not only increases the activity of the respiratory centre, but 
also enables the oxygen -carrier, the lisemoglobin of tlye blood, to part more 
readily with its oxygen to meet the needs of the active tissu^^. On the 
oilier hand, the high temperature of the body produced by simple exposure 
to excessive heat and moisture increases the production of heat- in the body 
directly the optimum temperature has been passed, and thus leads in a 
vicious circle to hyperthermia and death from heat-stroke. In the })yrexia 
of an infectious disease it has long been a qiiestion w'hcther the rise of tempera- 
ture is beneficial or detrimental to the patient or whether both possibilities 
may not exist, according to the amount and duration of the increased heal . 
It is necessary to consider the less comjdex cases in which the temperature 
is raised above the average, or so-called normal, for the processes involved 
throw liglit upon the nature of pyrexja.; there is no reason to believe that 
’ some eiitircly new principle is involved. 

Considered from such a point of view, pyrexia may be due to increased 
production or diminished loss of heat, or any combination of these whicli 
leaves a balance in favour of the production. <■ 

Production of heat. — The muscles and t\o glands are the chief scats of the 
production of heat, for although all the other tissues produce heat during oxida- 
tion their bulk is relatively small and their chemical changes comparatively 
slight. The muscles form 40 to 50 per cent, of the weight of the body ; the 
liver and kidneys have a weight of 1579 and 250 grammes respectively. 

• The relation between muscular activity and the production of heat*is 
notorious ; even the child knows that it can warm its body gn a cold day by 
r unni ng. Exact observations by the combined respiration apparatus and 
calorimbter have proved that the respiratory exchange rfhd the production 
of heati bear a definite relation to work ; the law of the conservation of energy 
applies* to physiological processes. Gross muscular activity may double 
or treble the production of heat, and of this there is now no doubt. The 
difficulty, however, is that such Activity is not seen in the process of fever 
and cannot be advanced without farther considtration as the cause of 
pyrexia. During apparent rest, even during deep slehp, the muscles are 
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active in a subdued form, ^fliich is called “ tone.” A turther reduction in 
activity is produced by the paralysing effects of anaesthetics the limbs arc 
now limp ; the respiratory exchange and the production of heat are reduced, 
A may be, to one-half the healthy minimum of sleep. ‘Some investigators 
hold the view that fhe Inusclesjiiave, apart from contraction,* a special power ' 
of producing^ heat, an exaggeration of the process of oxidation which is 
common to all cells. The evidence upon which this is based appears to be 
insufficient.' The relatfonship between Jihe ordinary activity of muscle and 
the productionPof heat is shown clearl^ by comparative physiology ; during 
the ndJiuiiil process of hibernation the warm-blooded mammal passes into a 
condition of torpor, its temperature may fall as low as 2® above the, 
freezing-poAt, it responds to changes of external temperature in a similar 
manner to that seen in cold-blooded animals. When the torpid animal 
awakes, the* rise in the temperature hi its body is accompanied by shivering ; 
and in the marmot, in which the fore part of the body is warmed more rapidly 
thaa the hind parts, shivering m.ay be seen in the region of the head and neck 
at a time when the hind limbs are still paraplegic. In a rabbit, paraplegic 
from section of the spinal cord directly below the shoulder girdle, the tem- 
perature of the mouth is higher than that of the rectum, especially when ' 
the unpar^lyggd muscles are thrown into activity by the action of a 
stimulating drug. In* pyrexia there is similar evidence ; a rigor is in- 
voluntary muscular activity, shivering ; the respiratory exchange and the 
production of heat are increased and may be, as experiments show, nearly 
doubled during the shivering produced by exposure to cold. If the tem- 
perature be raised above the optimum then the muscles would share in 
the general increased production of heat which is common to all the tissues, 
and during a long-continued fever would waste considerably. On these 
grounds a continuation of the contractions observed during rigor in the first 
stage of the fever would not be necessary for the maintenance of the heat 
during the fastigium or second stage. 

Loss of heat.— In the next place,* the loss of heat demands consideration. 
Constriction of the cutaneous blood vessels diminishes the loss of heat, and * 
the internal temperature will rise, if the production of heat in the bo<fy. 
remains the same or is increased. During a rigor the patient complains of 
feeling cold ; his teeth chatter aid he shivers with cold, although his internal 
temperature is rising above the Borfiial. As a sensitive being he is cold, for 
his sensations of temperature arise in his skin, not in his viscera ; his skin is 
pale and cold from the spasm of the involuntary muscles of his vessels, and 
determinations of the surface temperature prove that it is below the normal. 
The onset of pyrexia is indicated by a rigor ; the production of heat is in- 
creased, the loss of heat is diminished, the balance is disturbed, the heat of* 
tfie body must nise. 

Evidence, *botl^ clinical and experimental, indicates that at the onset of 
pyfexia the production of heat in the muscles is increased and the loss of heat 
from the skin is diminished. This comparison is ^th the condition of a 
fasting man at rest. The glandular source of heat would appear th be of 
relatively small importance, owing to the diminished appetite and intake 
of food, although it is true that the muscles would need for their activity 
the products of the^laiJfls of internal secretion, including the liver. When 
the pyrexia is continued other factors come into play ; the increased pro- 
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duction of heat due to the rigor of the onset may be replaced by that due to 
the rise of the temperature above the optimum ; the diminished loss of heat 
due to the constriction of the cutaneous blood vessels will cease with the 
relaxation or dilatation of the vessels, but nevertheless, owing to the absende 
• of sweating, the balance may be against the Ipss. Thb iriefficiency of vascular 
dilatation and the importance of sweating are shown by the case^of a man born 
without sweat glands but otherwise healthy ; he was unable to do muscular 
work in summer owing to the abnormal rise in his ‘temperature, and could 
compensate only when he worked ih a shirt previously soaked in water. 
During the pyrexia of pneumonia the skin is abnormally hot, the vessels are 
dilated but the skin is dry ; on the Other hand, a great incifeasein the loss of 
heat occurs at the crisis, which is accompanied by profuse sweating. 

Regulation of the 'production and loss of heat, — As far as the production 
and loss of heat are concerned, the process of pyraxia can be explained in 
accordance with ordinary physiological principles. The difficulty is to sojvc 
the question, What is the power wMch maintains the balance in health,tand 
how is that balance disturbed in pyrexia ? Some advance may be made 
by conaidfering the means whereby the balance is maintai^icd, suspended or 
abolished. The regulation of temperature depends upon the control of the 
nervous system over the production of heat in the nwusclcs and glands and 
over the loss of heat by the skin and the respiratory tract ; thft control is 
exerted in response to sensations of heat and cold. There are some natural 
conditions which afford evidence upon these points. 

The evolution of the capacity to regulate the temperature. — This can be 
traced in the animal series and in the individual animal. There are rudiments 
of this power in the so-called cold-blooded animals ; in the lowest mammals, 
the monotremes, the capacity is imperfect ; in the hibernating mammals 
it is suspended during torpidity, for they have retained some of the character- 
istics of their cold-blooded ancestors. Furthermore, young mammals born 
in a condition of immaturity need the warmth of their parent’s body, for they 
themselves cannot maintain their ter^perature. The same is true of many 
' newly hatched birds. On the other hand, there are examples, such as the 
.^inea-pig, in which the nervous control is wonderfully developed even at 
birth ; it is able to run about and maintain its temperature. ’J'his j)assage 
from the cold-blooded to the warm-blooded i^oage can be traced in the embryo 
chick during incubation. In all of these cases the power of regulating 
temperature appears to be bound up inseparably with the control of the 
voluntary muscles and the muscles of the blood vessels. Observations upon 
premature infants and the effects of baths upt)n weak and strong infants 
agree with the results of comparative physiology ; a premature infant should 
‘ be washed with oil, not with water, so that its loss of heat may be diminished, 
and an incubator is used to supply a warm environment, for an immatifre 
infant resembles in many respects a cold-blooded animal. 

Influence of lesions of the central nervous system. — Slxperimental evid- 
ence l^as a similar significance. Anaesthetics will abolish for the time the 
power of regulation of temperature ; so also will drugs, Suoh as curare, and 
alcohol in large doses. The investigation is carried a stage (p.rther by observa- 
tions upon the effects of lesions of the central nervous system. The cerebrum 
influences the regulation, but is not essential for^the maintenance of the 
bodily heat. Pigeons can regulate their temperature* after the complete 
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removal of their cerebral hemispheres, and a similar operation* upon a dog 
only curtails its range of adaptation to the temperature of its surroundings ; 
in both cases the brainless animal is not paralysed, for it can .perform com- 
plicated muscular movements and respond to cutaneous •impulses. . Similar 
evidence for man is*in(5bmplete^ for the condition of anenc^phalic monsters 
does not appeur to have been investigated sufficiently. Section of the spinal 
cord, by cutting off the incoming and outgoing impulses, produces a complex 
condition in* animals and man ; the conjjol is lost in the paraplegic portion^ 
of the body, aiMl, if- the paraplegia is ettensive, the condition may resemble 
that of a cold-blooded animal, the internal temperature varying with and in 
the same directiofl as the temperature of the surroundings. A man in whom 
paraplegia been produced by a traumatic transverse section of the spinal * 
cord ihivers with the muscles supplied by nerves above the lesion when he 
feeJs cold ; on the othe^ hand, when he is hot he sweats only as far as the 
line between the non-paralysed and the paralysed portions of his skin. These 
con(Jitions are in practice valuable indications of the position and severity of 
a spinal lesion. The method of exclusion leaves the control of the temperature 
in the mid-brain and medulla. For such a localisation confirmation can be 
obtained from the results of lesions of the basal ganglia produced by experi- 
ment or disease ; a disturbance of the temperature is so constant a feature 
of these leflons* that th^ ganglia have been designated the “ heat centres.’* 
It is possible, however, that the true interpretation is to be found in the 
evolution of the regulation of temperature, the connection of these ganglia 
with the incoming impulses from the skin and the outgoing impulses to the 
muscles. The response of these centres to heat and cold is usually due to 
sensations arising in the skin, but in some cases there is evidence that it may 
occur from direct action, through the medium of the blood, upon the excit- 
ability of the centres. Be this as it may, no explanation of the response can 
be offered as long as the nature of sensation is unknown. Notwithstanding 
this fundamental gap in knowledge, it is possible to make a further advance 
towards an explanation of pyrexia. . ^ 

Influence of drugs . — The nervous control of the regulation of temperature * 
can be influenced by drugs ; it can be paralysed by ana)sthetics, and in ite 
balanced effect can be disturbed in one direction or the other, so that the 
temperature rises with pyretics and falls with antipyretics. This comparison 
of pyrexia with the hyperthermig pfoduced by drugs has yielded results of 
importance. There are no gross anatomical changes to be found in th£ 
nervous system as a characteristic of pyrexia, and the microscopic appear- 
ances, such as chromatolysis And other alterations in the neurons, are probably 
the effect, not the cause of pyrexia, for they can be seen in cases of heat- 
stfoke produced experimentally in animals, or by accident in man. 

• The most interesting of the so-called pyretic drugs is tetrahydro-)9-naph- 
thylamine, whSen may raise the temperature as high as 112°*1 F. (44®*5 C.). 
Itif action is upon the central nervous system ; there is increased excitability, 
accompanied by muscular activity, spasms or convulsions, and at an early 
stage there is vaso-constriction in the cutaneous vessels. The proJuction 
of heat, as measured by the respiratory exchange, is increased to a degree 
sufficient to explain the rise of temperatute. It is of interest also that in 
some cases a lethal dos^may cause the temperature to fall 3^ or 4^ below 
the normal. * 
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Influence of micro-organisms , — Id the pyrexia of fever the toxic agent 
must be sought in the micro-organism which has induced the diseasie. To 
produce pyrexia the animal is infected by an injection of a culture of the 
micro-organism, or it may be subjected to the filtered products obtained 
, from the culture. Pyrexia is one of the reactions of the animal to the in- 
vasion of a pathogenic organism, and it ma/ be a means of defence, evolved 
in the struggle for existence. Upon this more must be said at a later stage, 
for it is necessary now to consider in more detail the question whether the 
micro-organism attacks by producifig a specific toxin, whicl^ will act upon 
the nervous system and disturb the regulation of temperature. It is well 
known tjiat such toxins can be obtained by th(j action of bacteria? ; it is 
• • .sufficient to mention tuberculin as an example. The mode of aeti^m, however, 
may be more complex, for, in addition to the specific toxin, the activity of 
the micro-organism may cause other changes in the clumiical composition 
of the infected animal ; some forms of protein and even excess of salts may 
be factors in the production of pyrexia. ^ 

A pyretic injected into the body causes a rise of temp(irature, hyper- 
thermia, hut it has been maintained throughout this article that pyrexia is 
more complex. It has indeed been long recognised that there are different 
types of pyrexia ; there may be continuous ‘‘ fever,'* renaittent o.r intermittexit, 
and the variation in the temperature may be peculiar to the discaiJt* and thus 
supply a diagnostic sign of great value. Incjreased production of heat and 
diminished loss of heat of the degrees to be found in fevers will not exjilain 
the pyrexia, for a healthy man can compensate readily for fiir gnjater changes ; 
the regulation of temperature is disordered during pyrexia or, as some would 
maintain, is set at a new level. Pyrexia ig only one sign of the complex 
response in metabolism to the invasion of'micro-organisrns, and the explana- 
tion of the course of the temperature in different fevers must be sought in 
the processes of infection and immunity. 1')\c micro-organisms not only 
produce different toxins, but they have a different life-history. The toxins 
circulating in the body produce a disturbance in the exchange of material 
• and in the regulation of temperature ; the* response of the body to the presence 
oj the toxin is the production of an antitoxin. The effect of the one may 
’be antagonised by that of the other ; the type of temperature may depend 
upon the relative production of each. The Ijfe-history of the micro-organism 
will affect the production of its toxin^ Thus, in malaria the rise in the 
temperature of the patient coincides with fiic segmentation and sporulation 
of the parasite ; in tertian ague this occurs every 48 hours, and in quartan 
ague every 72 hours. In relapsing fever a relationship has also been found. 
Further, this view is confirmed by the beneficial effect of those so-called 
.antipyretics, which destroy the micro-organisms ; quinine kills the malarial 
parasite and prevents the rise of temperature. • 

Difficulties in such explanations no doubt arise. The effects may not be 
constant in animals of diferent species, or in individuals of the same species s 
instead of a rise of temperature following the injection of the micro-organism 
or its tljxin, there may bl no effect or a fall in temperature b^low the normal. 
These are not fatal objections, for similar results are produced by simple 
drugs, and it is known that mixed kifections may occur, for dVen in the healthy 
animal pathogenic organisms can be found. • 

Stages of fever, — ^J'urther progress will be made as thtf result of iuvestiga- 
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tions upon the relationship of micro-organisms, toxins and antithxins, to the 
different stages of pyrexia. 'Three stages are recognised : the initial stage, 
which may be accompanied by a definite ng<yr ; the second stagcT, oi fastigium, 
ifl which the height of the pyrexia is reached ; and the “third stage, or de- 
fervescence^ in which •the^ternperature falls by crisis or lysis, Jn the first stage 
the succcssfuUinvasion by the micro-organism appears to have a stimulating 
effect upon the nervous control of the muscles, including the muscles of the 
cutaneous blood vessels ; the result is^hivering, a pallid contracted siin^ 
known as “ goose skin ” ; the temperatifre rises owing to increased production 
and diminished loss of heaf. During the second stage the regulation is 
disturbed,* but n(tt paralysed, for the patient can respond to heat and cold, 
and shows % daily variation in his temperature ; the disordered nervous • 
contiibl is a part of the complex reaction in metabolism, the patient is fasting, 
and, his reserves of carl^ohydrates having been consumed at an early stage, 
he draws upon his nitrogenous materials as well as his fat. Apart from the 
inanition, the nitrogenous destruction may be due in part to the effect *of the 
high temperature, which increases the general metabolism, and to some 
destructive action produced by the micro-organism or its toxin. •The skin 
is flushed during the second stage, owing to the relaxation of the blood 
vcs*sels, but in many q^ises the sweat glands appear to be paralysed as a part 
of the gcnA-al foxic eff(jct of the infection upon the secretory and excretory 
glands ; the loss of heat is not sufficient to compensate for the increased 
production, the pyrexia is maintained. The rashes characteristic of certain 
infections are related probably to the toxins or other substances produced by 
the bacteria, or the cells of the tissues attacked. 

In the final stage the action, of the micro-organism or its toxin appears 
to be neutralised by the various protective mechanisms of the body, such as 
antitoxins ; the loss of heat is greatly increased by profuse sweating, the 
temperature falls and with it the abnormal production of heat caused by the 
rise above the optimum temperature. The vicious circle is broken. The 
contest is over. 

Significance of fever , — The pyrexia appears to be an essential part of • 
the defence, for experiments show that recovery from infection is aided 
a high temperature, and micro-organisms, even if they are not killed, may' 
have their virulence attenuated by the high temperature. The rise of 
temperature produces increased njjst^olic changes, and some of these are of a 
special kind, and may be necessary for the formation of protective substances. 
Experiments have shown that agglutinins and bacteriolytic substances are 
produced more quickly and •abundantly in infected animals kept at a high 
temperature 'than in similar animals kept at ordinary temperatures for the 
purpose of control. If the pyrexia be beneficial, how are the good results of . 
the remedies wluch combat the high temperature to be explained ? Quinine 
destroys the malarial parasite ; its beneficial effect is not due to the reduction 
of 'the temperature. The cold-water treatment of fevers has other* effects 
besides the reduction of temperature, for it is recognised now that the skin, the 
largest organ for .the reception of stimuli, has a greatf effect upon the’ifervous 
system and through it upon all parts of the body ; the improvement produced 
by sponging the body is often out of proportion to the reduction of tempera- 
ture. The mortality fr#m fevers in man does not, as statistics indicate, 
depend upon the hoi|[ht of the temperature, and physicians have recognised 
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that serious dangers may arise from the use of some antipyretic drugs. In the 
struggle for existence the body has evolved its protective mechanisms, and 
among these liiust be placed pyrexia as a part of the response to the invasion 
of micro-organisms! 

The regulation of temperature and the ^ factors •wMch disturb it have 
been considered in detail, because there is considerable neglect of the subject, 
and a widespread tendency to describe as “ fever ” or “ pyrexia ’’ every 
rise of temperature in man above ¥. (38® (7.). Fev^ a response 

in metabolism to the invasion of micro^ganisms and a toxic dhturbance of the 
nervous regulation of temperature. It is possible *f or fever to be ac^otypanied 
by no rise of temperature, and this is recognised clinicalTy as “ apyrexial 
fever” or “ non-febrile fever”; such a condition is seen cspeBially in in- 
fections occurring in old and feeble subjects. The high temperatures often 
observed in lesions of the central nervous system, at the onset have no 
relation to infection, and confusion only results if the hyperthermia is regarded 
as fever. The same remarks apply to heat-stroke. • 

The effects of fever on the various systems ,— may be mentioned briefly, 
in so far aft they are common to the various infections. 

1. Metabolism , — A characteristic feature is the increased katabolic or de- 

structive phase of the metabolism, or exchange of matefial in the body. The 
destruction of protein is abnormally great, as proved by the’inefeased out- 
put of nitrogenous substances in the urine, the wasting and loss of weight of 
the patient. This is doubtless in part explained by the inanition, due to the 
loss of appetite and diminished consumption of food. Other factors, how- 
ever, are concerned, for a fevered patient loses nitrogen more rapidly than a 
healthy man who is starving. The rise^ in temperature increases the de- 
structive changes, and the toxins of the infections, which may be compared 
wdth those in malignant disease, produce a similar ellect. These changes are 
shown by the large amounts of creatinin and purine bodies in the urine during 
P 3 n’exia and the increased excretion of urea during the crisis. The balance 
of water and salts is disturbed, there yj a decrease in sodium chloride in the 
urine during pyrexia, and owing to the imperfect oxidation of fat acidosis is 
psoduced. At present little is known upon these points ; life dej^ends upon 
the adjustment of variations, one extreme produces “ water poisoning,” the 
other “ salt poisoning.” • 

2. Secretion and excretion . — The diminished activity of the alimentary 
system appears to be the resultant of the combined elfects of the toxins, 
inanition and high temperature. In some infections there may be actual 
damage to the glandular tissues, such as oc(;ufs in the kidneys in scarlet 
fever. In the absence of such direct action, the albumin and albumoses 
•present in the febrile urine arc probably due to the abnormal destruction of 
protein in the body, the high temperature and circulatory di^urbance. * 

In many cases the sweat glands appear to be paralysed by the toxins, for 
as a general rule sweating is absent during the rigor dud fastigium, b\it 
abundant during defervescence. In rheumatic fever and acute miliary 
tuberculosis sweating is present during the fastigium. * • 

It is known that the. glands of internal secretion influei^cc the production 
and loss of heat, but the part "^hich they may play during pyrexia still 
requires clear demonstration by observation and experiment. 

3. Respiration ,— The cause of the increase in the rate of respiration observed 
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(luring fever is to be sought in the high temperature and chemical changes 
in the- composition of the l)lood supplying the respiratory centre in the 
medulla oblongata. An -increase in the gaseous exchange fs evidence of 
increased jjroduction of heat; in tuberculosis, typhoid' fever and malaria 
percentage increased of 32, 48 aiyi 60 respectively above the normal have been 
observed. • 

4. Circulatian. — The regulation of the circulation of the blood is disturbed 
by the high temperatute, inanition, ai^ the toxic substances ^hioh affect 
not only the Mervous control but alsfl the tissues of the heart and blood 
vessels^ yhe heart is very susceptible to a rise of temperature and mal- 
nutrition, and ttfere is evidence of toxic action in the cardiac failure which 
may occur ift diphtheria. In recent times special attention has been directed- 
to the impaired condition of the heart after an attack of influenza ; the injury 
appears to bear no direct relationship to the height of the p 3 nrexia. The 
bipod pressure is generally raised during the onset of a fever, when the 
cutaneous arterioles are contracted and the heart is beating rapidly ; later, 
when the blood vessels dilate and the heart beats less strongly, the blood 
pressure falls and jbhc pulse becomes dicrotic. • 

6. Nervous system . — The disturbance of the nervous system is shown by 
the restlessness, depi^ssion and general vague sensations of “ feeling un- 
well. l)(Sirium is common, especially in the evening when the temperature 
is generally higher. The causes appear to be the drug-like action of the 
toxin and the rise of temperature. 

Treatment, — If the foregoing general account of fever represents the 
balance of evidence, it is obvious that an analysis of the causes in each case 
must be the guide for treatment?. ,A rise in temperature is no proof of fever, 
for muscular work will produce a rise to 101° or 102° F. (38°'33 to 38°-89 C.) 
in perfectly healthy men ; a failure to recognise this physiological hyper- 
thermia appears to be responsible for the retardation of the recovery of many 
patients suffering from tuberculosis. It is true that such patients react 
unduly to muscular work, especially -if jbhere be active disease, but it is equally 
true that prolonged rest in bed will diminish the capacity and resistance of a ’ 
healthy man. • . 

The abnormally high temperature in cases of heat-stroke is not hyper- 
I)yrexial in the strict sense, for flhere is no satisfactory evidence of infection ; 
the condition can be produced bjr c^sposure of healthy men or animals to a 
high temperature when the air is moist and especially when muscular work is 
performed. Treatment by drugs is useless, whereas external and internal 
applications of cold, by baths, cold packs or iced-water encmata have given 
excellent results. 

In young children the regulation of temperature may be more easily 
disturbed than Jin adults, and a rise of temperature may be produced by 
trivial causes.’ 

* ••The routine treatment of fever by antipyretics is not justified hy know- 
ledge or results. The use of drugs which destroy^ the infective organism, 
such as quinine 'in' malaria, can be defended, likewise that of vaccines and 
antitoxins, which jncrease the resistance of the patient. 

The fever of tuberculosis will yeld to those conditions, such as exposure 
in the open air and progressive muscular work, which increase the meta- 
bolism and resistant of the body to the infective organism. Antipyretics 
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appear to be*useless, for none is known to be specific, in the sense that quinine 
is for the malarial parasite. The evidence for the valuli of vaccines and 
antitoxins is given in detail elsewhere (see p. 29, et seqq.). 

When delirium 'or other nervous disturbances are present, the best and 

• safest treatment appears to be sponging with 'cold •water, for it has been 
mentioned already that the skin is the largest nervous receptor in the 
body. The internal temperature may or may not be reduced much, but the 
temperature of the skin is. Eve^in perfectly he&lthy subjects, nervous 
inactivity and sleep cannot be obtained if the skin is too-hot^it night during 
a heat wave, or too cold in winter. It must be recognised that th'e tone-of tht 
peripheral blood vessels is influenced greatly by the teifiperature *of the 

' -skin. • 

The thirst, which is a demand for water, should be fully satisfled by, cold 
water or lemonade made from lemonsc Althougj^ the skin may be dry 
owing to the absence of sweating there is an increased loss of moisture by the 
breath' of the fevered patient, and the scanty and concentrated urirjp’is 
' evidence of a lack of water. There is no jihysiological reason for undue 
distrust of a patient’s likes and dislikes ; on the contrary, they are probably 

• the expression of physiological needs. I’hc desire for water and fruits appears 
to be a natural response to the needs for fluid, sugai; and vegetable acitls, 
which in the body will supply carbonates, assist the balance of*water and 
salts, and mitigate acidosis. 

In vigorous patients there appears to be no advantage in urging them to 
take food against their inclination, for the reserves of the body arc adequate 
for a long fast. As a general rule the appetite is the best expression of the 
need for food. The mouth should be cleansed by a wet rag or by rinsing out 
with water, so that the excess of fur may be removed from the organs of 
taste, often covered with debris and dried by breathing through the mouth. 
Such simple attention and care will increase the enjoyment and digestion of 
food. On a fever diet a daily evacuation of the bowels is not to be expected 
and need not be produced by purgatives. . 

M. S. PifiMBKEY. 


INFECTJOfT 

Effects of Bacterial Activity 

t 

When a bacterial invasion of the body tissues occurs the result is disease ; 
the process is spoken of as an infection, and the bacterium is said to be patho- 
genic. The terms “ pathogenic ” and “ non-pathogenic ” aje by no means 
rigid. No organism is pathogenic to all animals, and even organisms generally 
pathogenic to a given species may be introduced into an 'individual of thut 
species, even in considerable quantity, without producing disease. On the 
other hand, organisms Usually saprophytic, when introduced in sufficient 
quantity into an animal, of a species usually immune, may cause disease. 

Organisms pathogenic for one species of animal are* frequently non- 
pathogenic for other species, and not a few organisms are pathogenic for man 
alone, except under certain exceptional experimental conditions. 



^NF^:CT^bN ' ,11 

Certain organisms which habitually exist under normal conditibns as sapro* 
ph3rtes in one pai^ of an animal’s body, may at the same time be the cause 
of an active infection in another part. For example, a member 6i the coliform 
group of intestinal bacilli, usually a harmless saprophyte in the intestine, may 
be simultaneously the «aus^ of an active infection in th^ bladder ; and 
again we havg the curious fact ^hat staphylococci, normally resident on the 
skin, only occasionally cause boils. Bacteria which usually function as harm- 
less saprophytes, but under certain conditions become pathogenic,- are termed 
“ commensals.’i . • 

Again, nricro-organisms that are potentially infective may and do exist 
under lapiophytib conditions, that is to say, apart from the animal body, 
and under different conditions as regards temperature, etc. Saprophytic 
bacteria that are incapable of invading living animal tissues may yet invade 
the animal body when ^ny part thereof is so injured as to be dead, or is in 
process of dying. 

pertain varieties of bacteria, usually infective, may become saprophytic. 
The hosts are then termed “ carriers.” The best known examples thereof 
are the typhoid bacillus, the diphtheria bacillus and the meningococcus. 
The two former examples generally, if not always, occur after an infection, 
whereas the meningo<joccus is more often found existing in a saprophytic 
than in a {)ath’ogenic state. In these cases the bacteria do not exert any 
apparent harmful effect, but they are, of course, of great potential danger to 
the surrounding community. 

A similar condition exists in connection with the paratyphoid bacilli 
and those of the food-poisoning group generally. In these cases, however, 
there are usually symptoms of a recurrent nature, such as more or less mild 
attacks of gastro-enteritis associafed with malaise, which symptoms may 
recur over long periods of years. A history can frequently be elicited of the 
initial attack of fever associated with symptoms of enteritis. This condition 
differs to some slight extent from that of the carriers noted above, in that 
there is some evidence, continuous oy recurrent, of constitutional disturbance, 
though in the periods between recun’ence, which may be prolonged, the 
condition closely resembles that of a carrier. Whether the condition that 
determines a recurrence is one of increased virulence of the bacillus or 
decreased resistance of the host k not yet clear. 

Infective bacteria are generajfy fi-erobic, or facultatively aerobic. True 
anaerobes have very little power of spreading through uninjured animal 
tissues unless they are accompanied by aerobes, though they may cause 
localised infections in tissues in which the oxygen supply is limited. Hence 
the bacteria. usually associated with infections are aerobic organisms that 
flourish at body temperature. 

• It has been stated that a bacterium usually pathogenic may vary under . 
different conditions. These conditions may pertain to the bacterium itself 
or -to the animal infected. A microbe may belong to a highly infective 
variety and yet vary greatly in its infectivity. This property is known as 
virulefice, and depends on various factors. Mere subculture in the laboratory 
usually lowers the virulence, markedly in the case of typhoid, and slightly 
or not at all in the* case of Malta fever. Passage through an animal of similar 
species raises the virulence to that species, while usually lowering it towards 
members of differeilt species. Growth under conditions other than the 
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optimum — for instance, growth at lower or higher temperature or growth 
in the presence of antiseptics — tends to lower virulence. 

The subject of virulence, however, presents • many difficulties. For 
instance, in the case of anthrax, animals whose scrum is markedly bactericide 

* to anthrax bacilli will succumb if quite small ^uantitifts <rf anthrax bacilli are 
injected. To account for this phenomenon it has been suggested that certain 
bacteria possess the power of elaborating a poison which destroys the protec- 
tive powers of the host. This point ^ill be referred fb later. 

The dose of infecting organisms flitroduced is a matter of importance. 
Whereas one or two anthrax bacilli cause a fatal infection in a white mouse, 
a considerable quantity of even a virulent streptococcus Aay be necessary 

* to cause an infection in a susceptible animal. The normal tissues%re capable 

of dealing immediately with a certain quantity of even moderately virtalent 
organisms. • . 

The paih of infection has an important bearing on the results of any 
given infection. Thus staphylococci injected subcutaneously in a rajjibit 
produce a local abscess, while if the injection be intravenous, pyamiic abscesses 
may lead to death. Typhoid bacilli must be swallowed to be infective, while 
it has been demonstrated that plague may be caused by rubbing B. pestis 
into the skin. , . * 

Subject of infection, — Normal healthy individuals differ great^ in their 
reaction to infective microbes. They differ because of individual or racial 
characteristics, or because of environment or age. Many micro-organisms, for 
instance, that are pathogenic to man are non-pathogcnic to the lower animals. 
Thus syphilis can be transmitted experimentally to the liigher apes only, 
and leprosy is incapable of infecting any animal but man. The susceptibility 
of a given individual is increased by prolonged exposure, great fatigue and 
starvation, or any condition leading to a generally diminished vitality. 

A heal susceptibility may be brought about by trauma so injuring the 
part as to cause a loss of vitality by shock, or interference with the circulation, 
a condition which may by reason of defi^jicney of oxygen permit even anaerobic 
organisms to flourish. Trauma also may be the direct agency of introduction 
Q# large quantities of infective material into tissues which by the same action 
are rendered less resistant. 

An existing disease or condition may niodify the reaction of the host 
to an infection. Thus the subjects of* diabetes are abnormally prone to 
staphylococcal and tuberculous infections. 

There is some evidence that the activity of an infecting micro-organism 
can disturb the normal relationship between tBe host and its saprophytic 
inhabitants. Thus in typhoid fever, symptoms occur which appear to be 
•connected with abnormal activity of the bacilli of the intestinal colifor/n 
group. Also any chronic intestinal infection appears to coj^duce to an in- 
crease in the intestinal streptococcal flora. It is not uncomrfion to find in 
amoeba -carriers or subjects recovered from amoebic dysentery a very marked 
profusion of intestinal streptococci, and this condition is occasionally noted 
as a seq;uel to paratyphoid and similar infections. * . 

Bacteria that are capable of spreading in the tissues, yhen such tissues 
are not rendered abnormal by reason of trauma, shock or inhibition of circula- 
tion, or by reason of the existence of some such disease as diabetes, usually 
have the power of causing septiccemia, that is, of flounshing in the blood 
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stream, and, as ^ sequel, have the power of producing pyseihic infective 
processes. 

Other bacteria causing*acute infections do at certain stages df the infection 
appear in the blood stream, but at a later' stage disappear therefrom, the 
ho/Ct&ricBmia being fticidental tp, but not coextensive witjji, the infection. 
Thus streptoooGci and staphylococci and certain other bacteria may establish 
themselves in the blood stream, and the resulting embolic abscesses may 
cause death ; while in typhoid fever they is always a temporary bacterisemia 
which tends t<f disappear before the termination of the disease, and only 
rarely* caqses localised abscesses, but is possibly responsible for the infection 
of the Peyer’s patches. 

The facility of invading the blood stream comes under consideration when 
cstiniating the infectivity of such an organism as M. catarrhalis, which is 
never recovered from the blood stream, and, unlike the diphtheria bacillus, 
which also does not invade the blood stream, does not elaborate a soluble 
toxki. Important facts in connection with this faculty of invading the 
blood stream possessed by certain bacteria have been adduced by Wright. 
He showed, in , connection with suppurating wounds, that^ whereas 
the discharge from a wound showed a very diverse flora, the fresh serum 
exuding into •such a* wound would only permit the growth of strepto- 
cocci, and*to a’ less extent staphylococci. These organisms in consequence 
he terms serophytes. He also showed that the fresh serum was more anti- 
tryptic than the wound discharge, and attributed the lessened antitryptic 
value of the discharge to trypsin set free by leucocytolysis. The divers 
varieties of bacteria able to flourish in the tryptic discharge he termed sero- 
saprophytes. It will be noticed that the serophytes correspond to those 
bacteria most likely to be found in cases of septicaemias. 

Results op Bacterial Infection 

Having thus briefly considered the relationship between the animal and 
human organism* and infective bactefia, we pass on to trace the results of . 
bacterial invasion. 

If the individual be in a normal state of health, even a large quantity 
of virulent micro-organisms gain admission to his body, and owing to 
the local defences may be destroyec^ before damage occurs ; such a repelled 
invasion causes no symptoms, ana the subject thereof will remain unconscious 
of it. 

When the local defences prove inadequate to ensure the complete destruc- 
tion of the invading bacteria, tlie result is a local or general infection, or both. 

• A local infection may result in abscess formation, or cellulitis, or chronic^ 
suppuration, associated with more or less absorption of poisonous products. 
Recovery therefrom may occur with but little loss of function, or the destruc- 
tion of tissue maylead to great loss of function, according to the locality of 
the lesion, and the resistance of the host. And, again, such a local infection 
may become geijeralised, leading to septicjemia or j^somia. * • 

The general infections comprise the specific fevers and intoxications. 

But whether fhe infection be local or general or ‘mixed, a greater or less 
degree of general poisoning may occur, by reason of soluble poisons liberated 
or elaborated by the bacteria. 
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These poisons are termed “ toxins.” 

Toxins are of two varieties, exotoxins and endotoxins. 

Exotoxins are soluble poisons elaborated by certain classes of bacteria^ 
notably diphtheria and tetanus — and recoverable by filtration through 
unglazed porcelain from the medium in w^ich theSe bacteria have grown, 
without the death of the elaborating microbes having necessarily occurred. 
These exotoxins are destroyed by comparatively low temperatures ; for 
instance, diphtheria toxin is destrojjed by a temperature of 65® C. When an 
exotoxin is introduced into an aniftial’s body, the specific? effects thereof 
appear after a distinct incubation period. , . ’ 

Endotoxins cannot be recovered separate from their elaborating microbes, 
• unless such have been disintegrated by autolysis, or trituration.* This means 
that those bacteria which only elaborate endotoxins can only poison an animal 
organism by proliferating within the tissues of that aidmal. while the poisoning 
produced by exotoxin may occur without the actual invasion of the body by 
the elaborating organism. . • 

Endotoxins will withstand a temperature of 100® C. 

Inasnihch as autolysed cultures of endotoxin-forming bacteria give toxic 
filtrates, owing to the solution of the bacterial substance, it is not easy to 
differentiate between true toxins, the exotoxins of organisms.iike^diphtheria, 
and tetanus, and the endotoxins. The ultimate differentiation rests upon 
the fact that the injection of soluble toxin into an animal calls forth a response 
of an antibody — antitoxin, whereas the injection of the solution of endotoxin, 
though calling forth a response of antibody, does not induce the elaboration 
of antitoxin. 

Aggressim , — Mention has been made qf the fact that animals whose serum 
is markedly bactericidal to anthrax will die if quite small quantities of anthrax 
bacilli are injected, though anthrax does not form either exotoxin or endotoxin 
as defined above. Bail, investigating this observation, brought forward 
the contention that certain bacteria have the property of elaborating a toxin 
in the tissues of a host, and thereby become invasive by paralysing the pro- 
tective powers of that host, chief of which powers would be phagocytosis. 
He termed this substance “ aggressin ” ; and he described experiments show- 
ing that sublethal doses of infective bacteria became lethal when aggressin 
was added, and the combined effects were oflen more acute than the action 
of toxins produced in vito. Though his tlteoiies were attacked by Wassermann, 
Citron and others, there seems to be some offensive mechanism differentiating 
virulent from avirulent bacteria apart from such characteristics as the posses- 
sion of capsules, and not altogether explained by Ihe direct action of the toxins 
previously considered. 

' Incidentally it may be here remarked that the difference between exotoxm 
and endotoxin is a fundamental one in specific therapy, as iiba toxsemia from 
exotoxin a suitable antitoxin in appropriate amount constitutes an adequate 
defence* while in the case of toxsemia from an endotoxin the elaborating 
bacter^ujn itself has to Ije proceeded against, and this most often necessitates 
the use^of a vaccine prepared from the bacteria involved. ’ * 

The mode of action, of toxins is very variable arid depends upon the 
variety of bacterium. The true toxins of diphtheria and tetanus tend to 
produce profound poisoning effects on the nerve tisAies., Thus the ingestion 
of sufficient diphtheria toxin leads to paralysis, notably of the soft palate ; 
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but according to the size or virulence of the dose, or condition of the subject, 
all the voluntary muscles of the body may become paralysed. Tetanus 
toxin is selective to the cells of the central nervous system, chiefly those of 
the motor areas, leading to a condition of tome spasm. 

The toxins associated with^ other acute and chronic infections produce 
various eifecltf, prominently fever and degeneration of muscle tissue, such 
as the heart muscle in pneumonia and influenza. The toxins produced as 
the result of streptocodcal activity ha*^ a wide range of effect. Thus in 
acute infections the heart muscle suflhrs specially as well as the synovial 
membranes ’of joints, while* in chronic streptococcal infections, such as 
pyorrhSoa* alveolhris, a general fibrosis of connective tissue may occur, 
leading to aJMhritis and involving the bony and connective tissues of joints, 
and fibrositis generally. Associated with these changes there is frequently 
marked mental depression, which is« possibly a direct effect of the toxin on 
the nervous system. 

John Matthews. 
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IMMUNITY 

* • . . 

DefinilSon.— Immunity is that function of the animal organism by virtue 
of which the effects of bacterial activity are resisted. 

Immunity is cither natural or acquired. 

Natural Immunity 

Many diseases commonly infecting man do not spontaneously occur in 
animals, and conversely many animal diseases do not spontaneously affect 
man. Experimentally a naturally immune animal may be infected ; thus the 
chimpanzee can be infected with syphilis. These experimental infections of 
naturally immune animals are usually^ however, of a mild character. More- 
over, different species of animals show great variability in immunity. For 
instance, rats and dogs are immune to anthrax. The factors determining 
these differences of immunity are not well understood, but variations in diet, 
as between camivoia and herbiwora, the environment and habits, and varia- 
tions in physiological metabolisn^ partly account for them. There are also 
degrees of natural immunity in the different races of man. Thus the natives 
of countries where certain diseases are endemic may be far more resistant to 
those diseases than inhabitants of countries where the diseases are not en- 
demic, as shown by the resistance of the negro to yellow fever. Conversely, 
diseases that have existed for years endemically among one race or group of ' 
races may caus^a veritable plague when introduced to a fresh race. Thus 
tuberculosis ravaged the North American Indians, and syphilis when intro- 
duced to Europe fr6m America, where it was probably endemic, folloAred the 
course of an epidemic of a highly contagious disease. ^ ^ 

These racial types of immunity, however, are to some extent acquired, 
either by constant exposure of individuals to contagion, or by survival of the 
fittest. * 

As regards the mechanism of natural immunity there might be two ex- 
planations. One, that naturally immune animals were resistant to the 
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bacteria theftnselves, and the other, that they were resistant to the toxins 
of the bacteria — in other words, that the bacteria possessed the power of 
invading the Animal, but that the invasion had no toxic effects. As a matter 
of fact, naturally immune animals possess the power of resisting the invasion 
• of bacteria, and the resistance seems to be a function of*phagocytosis, as the 
phagocytic power of naturally immune anfmals varies according to their 
immunity, whereas the bactericidal action of their scrum does not vary in this 
direct relationship. Nevertheless phagocytic activity depends largely upon 
substances in the serum, as will be snown later. . « 

There is also individual immunity, as shown by the fact ‘that in any 
epidemic some individuals entirely escape infection, while* in thoSe tnfected 
' all degrees of resistance are noted. • 

In contradistinction to individual natural immunity, which condition 
does not lend itself to analysis, there is .the condition of individual suscepti- 
bility — a condition to which considerable study has been devoted, chiefly 
in the "direction of non-bacterial toxaemias such as hay fever and the various 
toxic idiopathies. Possibly, however, the' various manifestations oi the 
rheumati# state arc destined to be grouped under a condition of individually 
. decreased resistance to the endotoxins of streptococci. 

There is a tendency, specially among American writers, tp range all -the 
phenomena of the toxic idiopathies under anaphylaxis. • • 

The outlines of immunity which have been hitherto considered have chiefly 
been concerned with the reactions between bacteria and the body fluids, 
and together with further principles in connection with toxins and anti- 
toxins, which will be studied later (pp. 19, 20), were in the main formulated 
by the German school of bacteriologists, especially Ehrlich and Pfeiffer. 

The theory of immunity elaborated by "this school was termed the Humoral 
Theory. 

Phagocytosis , — Concurrently with the elaboration of this theory, however, 
Metchnikoff’s school was bringing to light many important facts in connection 
with the action of bacteria upon tlie cellular elements of the body. And 
' Metchnikoff, holding the view that plTagocytosis was the essential principle 
m immunity, formulated the Cellular Theory. The facts on which this theory 
was founded are briefly as follows : Amongst the lowest unicellular animals 
nutrition takes place by the ingestion of particles, those unsuitable for nutri- 
tion being extruded, while suitable oi^es become surrounded by a vacuole 
and, by the aid of a proteolytic ferment, digested. 

Ascending the animal scale this function of ingestion becomes limited 
to special groups of cells, and in the higher animals to a still more circum- 
scribed group of cells, the phagocytes. Moreover, the function itself ceases 
.to be of nutritional benefit to the animal, but becomes specialised to the 
service of immunity. • 

Pliagocytes are divided into two groups — microphages,* comprising the 
polyinorpho-nuclear leucocytes, and macrophages, including the endothelial 
cells lining the serous cavities, blood and lymph vessels, and the large mono- 
nucleat lymphocytes. • 

The microphages are chiefly concerned with phagocytosis of bacteria, 
while foreign cells or impaired cells of the animal host, %s well as animal 
parasites, are accounted for by the macrophages. • 

A local infection of staphylococci, or the injection into the body of staphy- 



IMMUNKTY 17 

lococci, or even nutrient broth, at first causes a diminution in the number of 
leucoc3^es locally, but quickly a great increase of phagocytes occurs. This 
phenomenon is termed positive chemiotaxis. The degree o{ chemiotaxis 
v&ries greatly according to the variety or virulence of the bacteriuyi involved, 
and there may be a definite repe]lent action which is termed negative chemio- 
taxis. The eicact mechanism of the phenomenon is not well understood. 
There is, however, a definite relationship between positive chemiotaxis and 
phagocytosis, apart frofn the fact thal^ unless positive chemiotaxis exist? 
phagocytosis cannot take place. An<P though positive chemiotaxis varies 
to some extent inversely with virulence, yet virulent and living organisms 
may be pJiagocylhd. Phagocytosis is jireparatory to digestion, though the 
facility witlf which organisms are digested varies greatly ; some, such as 
anthiax and tubercle bacilli, being very resistant to digestion though easily 
phagocyted. . 

It was shown by Metchnikofi! that there was a direct relationship between 
the ^development of immunity in an artificially immunised animal and the 
phagocytosis of its white cells. As the result of a vast amount of experi- 
mental work, Metphnikofi claimed that phagocytosis was the fuifdamental 
factor in immunity, while Pfeiffer and the German school claimed that the 
important factors of immunity pertained to the anti -substances elaborated 
in the blood fluids and serous exudates, and that the phagocytes were simply 
concerned with scavenging duties in connection with the dead or dying 
bacteria, dam.aged by the action of specific antibodies elaborated in the 
serum. 

It must be noted that Metchnikoff recognised the existence of these anti- 
bodies, but claimed that they were, derivatives of leucocytes ; and his later 
contention was that the immune substance in the serum acted directly upon 
the leucocytes, and, indeed, he used the term “ stimulin ” to denote that 
substance. 

This view was opposed by Denys and Leclef in 1895, who suggested that 
the immune principle acted upon the.bgicteTia. 

The controversy was carried a step farther as the result of the researches 
of Wright and Douglas in 1904 and 1905. They showed that washed cor», 
puscles, i.e. leucocytes deprived of serum, bad a very slight phagocytic 
effect on bacteria, but that who® a mixture of washed corpuscles, bacterial 
emulsion and normal scrum was i^pnbated, phagocytosis took place, whereas 
if the normal serum had been previously heated to 55° C. no phagocytosis 
occurred. Moreover, if a mixture of normal scrum and bacterial emulsion 
were incubated, and the bacteria freed from serum were added to washed 
corpuscles, phagocytosis occurred freely. They called this thermolabile 
substance o})sonin (oi/^uirco), to prepare victuals). 

•By showing ^at the washed leucocytes of highly immunised animals 
had no more phUgocytic powers than those of a normal animal, they effectively 
disposed of Metchnikoff’s stimulin theory, supplanting it by the (^sonic 
Theory, founded on their discovery that opsonin, the immune principle on 
which phagocytosis -depends, acts on the bacteria alone, preparing •them 
for ingestion by the^ phagocytes. 

Shortly after, Neufeld and Kimpau drew attention to an immune principle 
they termed bacteriotropin, differing from opsonin in that the former is 
thermostable. It was* suggested that normal opsonin differed from bacterio- 
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tropin — immune opsonin; and various workers/ Dean, Muir and Martin, 
have claimed that immune opsonin has all the reactions of immune substance 
or amboceptor. 

Wright and Douglas showed that opsonin was increased in amount by 
active immunisation ; and Wright suggests t^at the diffetence between normal 
and immune opsonin is merely one of quantity, and, in that opsonin may be 
only relatively thermolabile, a certain amount may survive heating, 
r The specificity of opsonin was ^own by Bullock and others by means of 
absorption experiments. * * • 

However interesting, theoretically, the exact classification of ppsonins 
may be* with reference to other immune bodies, the practical outcome of 
Wright’s discovery has achieved far-reaching results. Wright*and Douglas 
demonstrated that the quantitative estimation of the opsonin content of 
any serum, in respect to any particular*organism, \!tas possible by comy)aring 
the phagocytosis occurring in a mixture of definite volumes of homologous 
bacterial emulsion, washed corpuscles and, respectively, normal serum aivl the 
serum in question. The measure of phagocytosis achieved in the serum under 
observatfon, di\nded by the phagocytosis of the normal sprum, wliich latter 
is taken as unity, is termed the Opsonic Index. 

In skilled hands the accuracy of the opsonic index, within the limit's of 
experimental error, is very exact. Thus the index of a nbrm&l j)erson to 
tubercle bacillus, or staphylococcus, rarely falls outside a measurement of 
between 0*8 and 1*2, whereas much greater variations are commonly found 
in the serum of individuals infected with either of these organisms. 

It is obvious that in connection with those organisms which undergo 
bacteriolysis with immune serum the estimation of the opsonic index is at 
the best unreliable, as it also is with certain organisms which, when in virulent 
condition, are refractory to phagocytosis. 

At the present time the practical application of the opsonic index is 
chiefly directed to the detection of rapid changes in the amount of opsonin 
in connection with vaccine inoculations, to measure the effect of treat- 
ment, or with passive congestion experiments undertaken with a view to 
diagnosis. 

The opsonic index of an infected individual to the organism causing 
the infection varies within wide limits. If & suitable staphylococcal inocula- 
tion be made, the initial result of the mjef.tion is a fall in the opsonic index 
corresponding to a fall in resistance, called by Wright the negative phase. 
After a brief period the index is found to be rising, corresponding to a rise 
in the resisting power, called the positive phafie. The positive phase tends 
to last a considerable time in a non-infected individual, but is more or less 
transient in an infected patient. The object of vaccine therapy is " to 
achieve the maximum of positive phases compatible with i^gligible negative 
phases. The amount of negative phase permissible depends u^on the severity 
of the infection under treatment. 

By bringing into application these principles, Wright elaborated the 
principles of vaccine tmerapy, which wifi be discussed under the heading 
of Immune Therapy. . 
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' Acquired Immunity 

(i.) As the result of recovery from infection 

• ... * 

When an indivi4ua^ has . recovered from an acute infection such as 

typhoid fever it is a matter of common knowledge that *fie experiences 
immunity agafhst that disease in future, so much so that the occurrence 
of a second attack is veyy rare. So also a second attack of sciurlet fever, 
measles and the other exanthemata is aQ Unusual occurrence. This acquired* 
immumty was reco^ised, but of course not understood, centuries ago, 
and history showg that attempts at protection were made by inoculating 
infective ma^rial ; and it was on account of this knowledge, but* with a 
fuller understanding thereof, that Pasteur commenced his study of pro- 
tective inoculation that forms the basis of the modern knowledge of 
immunity. • 

Immunity acquired as the result of recovering from an infection varies 
greatly in different diseases, and in contrast with the lengthy immunity 
following recovery from typhoid fever and the exanthemata, ^the im- 
munity following • such a disease as pneumonia may be quite short. 
Indeed, there are those who say one attack of pneumonia predisposes to 
another. ^ *. • 

It is doubtful if such an assertion is justifiable ; and even if it were, it 
probably depends upon the fact that even successful recovery from acute 
pneumonia may still leave the individual a carrier of pneumococcus of modified 
but potential virulence. 

(ii.) Artificial Immunity ; Active and Passive 

Pasteur in 1880 showed that injections of attenuated cultures of the 
organism of chicken cholera would protect the inoculated fowl against 
lethal doses of the virulent bacilli. From this observation resulted artificial 
immunity, and because the protection .is elaborated solely by the action of 
the tissues of the infected animal the term Active Immunisation was intro- 
duced by Ehrlich. • . 

Von Behring in 1890 discovered that the serum of actively immunised 
animals when transferred to othef animals conferred immunity on the latter, 
and this process is termed PasaiveP Immunity. It differs broadly from 
active immunity in that the protection afforded is comparatively transient, 
depending as it does on the actual amount of immune substance intro- 
duced. 

Active immunisation is the process underlying the whole practice of 
vaftcine therapy, while passive immunisation is exploited in serum therapy. 
In* the interest^ of clarity active immunity and vaccine therapy will 
be discussed In the first instance, and passive immunity and serum 
theltipy will be considered later, but it must be understood that iif point 
of time the basic principles and discoveries beesyne available at • more 
or less parallel periods, and though active immunity of necessity precedes 
passive immunity J;he principles of serum therapy were comparatively well 
understood before vaccine therapy was evolved as a general phylactio 
method. 

Active immunity may be produced by the injection of — (1) living virulent 
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bacteria; *(2) living attenuated bacteria; (3) killed bacteria; (4) killed 
bacteria sensitised ; (5) bacterial derivatives ; and (6) active immunity can 
also be produced by feeding. 

1. The injection of living virulent bacteria is accompanied by certain 
obvious disadvantages, and even where e%cntuall/, iif order to obtain high 
degrees of resistance, such a method is advisable, it is usually preceded by 
the injection of attenuated or killed cultures. 

. 2. Attenuation of cultures mayjbe brought aboift by various means, such 

as growing bacteria in air or a current of oxygen, by growing them at 
abnormal temperatures or in the presence of weak antiseptics., ^he mere 
subculture of bacteria under laboratory conditions in many cases causes 
attenuation of virulence, while the passage of an organisnf through one 
species of animal usually attenuates its virulence for an animal of another 
species. • r 

3; The injection of killed cultures. — This forms the fundamental process 
of the practice of vaccine therapy, and is also largely utilised in the pioduc- 
tion of specific sera for laboratory diagnostic methods, and specific anti- 
bacterial sera for the purposes of serum therapy in connection with tliosi* 
diseases in which an antitoxin is not indicated. 

4. The injection of killed sensitised — This*method was introduced 

by Besredka as a refinement. The bacteria are treated witli an* homologous 
anti-bacterial serum at body temperature. The scrum is then se})arated. 
The antigenic properties of the vaccine produced are theoretically greatly 
diminished, in view of which the higher doses of such vaccine which can be 
given arc by some considered to be of doubtful advantage. 

5. The injection of bacterial derivatives— ‘filtrates of cultures — toxins.— 
This process constitutes the basis of the manufacture of antitoxins, that is 
antisera for the treatment of diseases due to those bacteria which are harmful 
by reason of exotoxins — diphtheria and tetanus. 

6. Active immunity can be produced by feeding. — Thus Ehrlich immunised 
mice against ricin and abrin, and Fjrazer immunised rabbits against snake 
venom by feeding. The method, however, has not much’ practical applica- 
tion, otherwise a spontaneous cure of such a disease as pyorrhoea would be 
more evident. 

Antitoxins. — We come now to the coifeideration of the immunity pro- 
duced by the injection of bacterial filtrarf;os to which the name toxins has 
been given. Injections of toxins call forth the production of anti-substances 
known by the name of Antitoxins, which figure last in our list of anti- 
substances ; this position, however, is merely for the sake of convenience, 
for the study of antitoxin formation is particularly important* as it was first 
in the point of time, and it furnished a great proportion of the principles 
constituting the present knowledge of inmiunity. » 

We have seen that bacteria fall into two groups — one Which produces 
exotokin, the other producing endotoxin. The exotoxin group, small' in 
the ^oint of numbers, ^comprising the diphtheria and tetanus bacilli, is im- 
portant in that it furnishes almost the whole of the facts ki connection with 
antitoxin formation. . * ^ 

As the result of the systematic use of diphtheria antitoxin the mortality 
of that disease has been estimated in a review of 60,000 cases to have decreased 
by 50 per cent. 
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For the production of a satisfactory antitoxin a powerful toxin is neces- 
sary. Less than 0*01 c.c. should be capable of killing a 250*grammes guinea- 
pig in 4 or 6 days. 

^Various methods of raising the virulence of bacteria have been alluded 
to, and they are broifghf into application in this connection..* Horses have 
been found thep most suitable animals in the process, and they should be 
sound as regards constitution, and of from 4 to 6 years of age. 

Small initial doses bf toxin, or t%xin mixed with antiseptics or 
with antitoxin, ftre used ; the doses Being gradually increased until at 
the end*j)f 2 or 3 months more than ten times the original dose may be 
given. • * 

In favourSble cases each cubic centimetre of horse serum may then 
contain up to 800 units of antitoxin. 

A unit of antitoxin is ihat amoiml? that will save the life of a guinea-pig 
if injected with 100 units of toxin, while the unit of toxin is that quantity 
siiiiici#nt to kill a guinea-pig of 250 grammes in from 4 to 5 days. Hence a 
unit of antitoxin is that quantity that suffices to save the life of a guinea- 
])ig injected with IQO minimal lethal doses of toxin. • 

As antitoxin when evaporated to dryness is comparatively stable com- 
pared with toxin^ such products form the standard, and are to be obtained 
from varioui^institutions. 

Ordinary antitoxin, however, will retain its potency for a year if kept in 
a dark, cool place. 

Antitoxic sera produce their efiEects by simple combination with, and 
neutralisation of, the toxins eliciting them, in which their action difiers 
from that of opsonins and agglutinin^, in both of which instances visible and 
measurable effects arc observable. 

]\luch discussion has occurred as to the nature of their union. Ehrlich 
maintained there was firm chemical union ; Arrhenius and Madsen considered 
the union similar to that of two substances in weak chemical union, a 
union to some extent reversible ; while. Bordet considered it was a physical 
process, the smaller molecule of toxin becoming, as it were, entangled in 
the larger molecule of antitoxin. The union has a time factor, as shown* 
by an experiment of Martin and Cherry, who forced toxin and antitoxin 
through filters under high pressufe. At first all the toxin passed through, 
but after 2 hours no toxin passed^ a# it was held back by union with the 
antitoxin. 

A great deal of work has also been done in connection with the question 
of the composition of toxin, but it must suffice to say that toxin represents 
more than one poisonous substance, and that the proportions vary in different 
sanrplcs. Similarly, the composition of antitoxin has been the subject of 
mudh discussion. , That antitoxin is not merely altered toxin is certain in 
that antitoxin rfiay be obtained in an amount many times greater than that 
of the toxin injected.’ 

Normal horse serum may contain a certain an^ount of antitoxyi to 
diphtheria, and probably high immunity to toxin rci^resents merely an 
elaboration of a nqjfmal substance and not an entirely fresh product. It 
is, however, certain that antitoxin is the product of cellular activity. 

Antitoxin substance probably belongs to the globulins, and it has been 
shown that, in general, highly immune sera contain more globulin than 
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normal sera. This, in fact, is the only chemcal difEerence that has been 
demonstrated between normal and highly immune sera. 

Anti-bacierial sera . — In connection with cerebro-spinal meningitis much 
work has recently been done in reference to anti-meningococcus serum. * A 
horse is injected with killed cultures of imxed sttaiife and with autolysed 
cultures, and finally with living cultures. The result is an antiserum which 
contains immune bodies which bind complement, agglutinins and opsonins, 
. and the 'presence of these substances is made hse of in eii>timating the 
potency of the serum. There is ilao probably anti-endotoxin present, as 
Gordon has described a method of estimating* the titre thereof. 

As the result of intrathecal injections of the antiseruAi the meningococci 
in the cerebro-spinal fluid show a marked decrease, which decr^hse is thought 
to be due to increased phagocytosis, as owing to the absence of complement 
no direct bactericidal action can occur. Anti-me|^ingococcus serum is thus 
in marked contrast to diphtheria or tetanus antitoxin, in that the effects of 
the former are chiefly directed against the bacteria and only partly against 
the endotoxin content of the bacteria. 

Extensive use has been made of anti-streptococcal s^ra. They are pre- 
pared by injecting horses with, firstly, killed cultures and subsequently living 
bacteria. Marmorek increased the virulence of his utreptooocci by gro'wing 
them alternately in the peritoneal cavity of a guinea-pig anil iii^ mixture of 
human blood serum and broth. The potency of the serum was measured by 
mixing it with a certain quantity of virulent streptococci and injecting the 
mixture into a rabbit. Marmorek found, however, that the serum had little 
protective power as against filtrates of cultures. 

Such occasional good effects as foll 9 w*the use of anti-bacterial sera are 
explained by some authorities as being due to the antigenic action of the 
streptococcal substance contained in the serum, causing it to function as a 
vaccine, or to the anti-bacterial substances contained in normal horse scrum. 

Dysentery antisera which have lately come into use are apparently 
anti-bacterial and antitoxic. , . 

^ The Properties op Immune Sera 

Von Behring’s discovery that the sera oi immune animals could passively 
confer immunity shows that such injm^ne sera contain substances either 
different from those, or in excess of those, present in normal sera ; and in 
1894 Pfeiffer showed that if cholera spirilla were injected into the peritoneal 
cavity of a highly immunised guinea-pig, the bacilli lost motility, became 
granular and swollen and Anally disappeared. This phenomenon became 
known as Pfeiffer’s phenomenon, or Bacteriolysis. 

It was then shown by Metchnikoff and Bordet that a similar result 
occurred in vitro in a mixture of heated immune serum and cholera vibrios 
if, and only if, normal serum be added. As a result of these and subsequent 
researches it was recognised that two substances are present in immune sera, 
one &f* which is pecufiar to immune and the other coipmon to immune 
and normal sera. The former, originally called substance sensibilitrice ” 
(Bordet), is now generally known as amboceptor (Ehrlich*) ; while the latter, 
formerly called alexin by French writers, is now usually known as complemerU 
(Ehrlich). 



IMMUNE SERA’ 23 

It will be recognised from MetcbnikofiPs and Bordet’s 'experiment 
alluded to above that the former resists heating, while the latter, de- 
stroyed by heating, was again supplied by the addition of normal serum. 
As a matter of fact, amboceptor resists a temperature of *70® C. for 1 
hour, while comploment is • destroyed by a temperature of 60® C. for 
10 minutes. Jfhe amount of complement in any serum is 'apparently not 
affected by immunity. 

It will also be recognised that the specific change that has occurred 
in an immune ^rum is the presence o4 Amboceptor, which can only act in 
the presence ’of complement. • Amboceptor is specific in that it only acts in 
connectfon with the bacterium or inoculating substance which calls.it forth 
(antigen), while complement acts independently and in connection with 
ambopeptor of any kind. 

Bacteriolysis also occurs in connection with typhoid immune sera, 
but many other varieties of bacteria are not subject to it ; it can, 
however, be demonstrated that those organisms, immunity against which 
is unaccompanied by bacteriolysis, arc susceptible to other properties of 
immune sera. • 

In connection, however, with bacteriolysis must be mentioned haemolysis. 
Bortict in 1898, showed that if an animal be immunised with the serum of 
another sp(fcies'thc serum of the immune animal acquires the property of 
destroying the red corpuscles of that species. This phenomenon of haemolysis 
has become of great importance, as it forms the indicating phenomenon in the 
complement deviation test of Bordet and Gengou, and of its modification 
the Wassermann reaction. 

Similarly many other cytotpxic sera can be elaborated by injecting 
emulsions of appropriate cells. Thus Metchnikoff produced a cytotoxic 
serum capable of destroying spermatozoa, by injecting spermatozoa ; and 
such cytotoxic sera as leucotoxin, neurotoxin and others have been made. 
Inasmuch as most of them are also haemolji}ic, their effects on the homo- 
logous organs are difficult of estimation, and their use is not of practical 
importance. 

AggluUnins . — The agglutination of bacteria in the presence of the serui^ 
of an immune animal was first observed by Charrin and Roger in 1889, and’ 
as a specific reaction was descriUed by Gruber and Durham in 1896, when 
Grunbaum and Widal simultaneoijsly^recognised the great importance of this 
reaction from a diagnostic point of view in the case of typhoid fever. The 
case with which the reaction was tested is now known to be due to the fact 
that the typhoid bacillus is flagellated, but agglutination as a diagnostic 
reaction was soon extended to other bacteria, flagellated and non- 
flagcllated. 

•If bacterial substance be introduced into the tissues of an animal, either 
by infection or injection, agglutinin is formed, and will cause agglutination 
oJ the agglutinabic’ substance in an emulsion of the homologous bacteria. 
The bacterial substance is an antigen, and inasmuch as it appears to be iden- 
tical with the agglutinable substance, the latter is alBo frequently allufled to 
as antigen. 

Agglutination Sccurs in two stages. In the first, sensitisation of the 
bacteria by a specific substance in the immune serum, agglutinin, occurs ; and 
in the second, the baRiteria adhere together, in clumps, and gradually settle 
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by gravity. " Such clumping only occurs in the presence of low dilutions of 
salts, acting as electrolytes. Bacteria, in common with many other particles 
suspended in water, carry a negative charge of electricity on their surfaces, 
repelling them one* from the other. The positively charged cations of salt 
' are believed to*modify this repellent eftect, gnd so le\id %o clumping. 

Agglutination does not affect the vitality of bacteria, and ft occurs with 
living or dead bacteria. Agglutinins arc relatively thermostable, though an 
agglutinating serum which has becn^oated to between 62® to 70® C., or which 
has been kept for a long time, ma;^ show “ pnes ” of agglutination, i.e. 
that with low and high dilutions of serum agglutination occurs, but with 
, intermediate dilutions there may be no agglutination. Considerable work 
has been done on this subject. Shibley, in 1929, came to thfe conclusion 
that the phenomenon was due to the cliange of agglutinin into agglutkioid, 
which latter fails to cause agglutination, but ttnids to be diluted out, 
in higher dilutions, and leaving the agglutinin alone present in effective 
concentration. «. 

An immune serum heated to 78® fails to cause agglutination. 

Amon§ motile bacteria two types of antigen occur, thje flagellar termed 
H, and the somatic termed 0, and the agglutinins resulting from each have 
different characteristics. H agglutination results in large loose flakes, and 
H antigen is usually labile at temperatures of from 80® to 100® Cf, while the 
0 agglutination results in small compact flakes, and the antigen resists a 
temperature of 100®. 

Again, the antigens from smooth colonics (S) and rough colonies (R) 
differ. ^J'he former agglutinates with large flakes and the latter with small 
flakes, and the emulsion of the latter is .apt to auto-agglutinate in physio- 
logical salt solution. Stable suspensions are, however, obtained with a 
lowered percentage of salt. 

The 0 antigen of rough colonies differs from the 0 antigen of 
smooth colonies, but the H antigens of rough and smooth colonies are 
identical. • • 

The H agglutinins tend to persist in an animal scrum for a long time, 
alid also tend to reappear in a patient’s blood during a non-specifle fever, 
so care must be exercised in reading a moderately high agglutination as 
diagnostic of the existence of infections of ^hc cnterica group. These con- 
siderations do not hold in connection with diseases such as undulant fever, or 
dysentery, as the 0 agglutinins do not tend to persist, or to be regenerated 
by non-specific fevers. 

In general H agglutinations are rapid and may be read after 
2 hours. 0 agglutinations arc less rapid, and arc seen at their best after 
' 12 hours. 

The II antigens are generally more specific than the Q antigens, l^or 
example, the 0 antigens of B. typhosus and enteritis are very 'similar, if not 
identical, their H antigens are quite specific. In the case of the Protciis 
group^lmwever, the 0 antigens are far more specific than the H antigens 
within the limits of the group. * • 

In practice the patient’s scrum, in a series of graded dilutions, is mixed 
with suspensions of fresh or preserved bacteria, and the mixtures incubated 
at 56® C. The highest dilution of serum containing speckle agglutinins varies 
within wide limits according to the nature and state of the infection. 



IMltfUNE SERA 26 

With regard to the enterica group, the following are usually considered 
as diagnostic : 

B, typhosus . . . * . 1 in 64 -or higher. 

B. paratyphosus A • . . . 1 in 32 or higher. 

B, pijratyphosus B . • . . 1 in 128 or higher. 

Concerning preserved emulsions, it may be stated that in connection with 
H agglutinins, emulsions of bacteria m%y be preserved with heat — 56° for 
30 minutes—^with 0-1 per cent, formalin or 0*5 per cent, phenol. In this 
connecftjon it ma^ be stated that for the typhoid and salmonella ^oup, 
emulsions preserved by heat, formalin or phenol, are suitable, except in the 
rare instanc^of infection by a non-motile typhoid bacillus. 

For demonstrating somatic or 0 agglutinations, formalin or phenol is 
inadmissible, and the emulsions are best preserved by the addition of 30 per 
cent, of alcohol, which will prevent any H agglutination occurring. 

Bor classifying bacteria recovered from patients, specific immune sera 
are employed, the titre of which will be known, and the limits of agglutination 
denoting pathogenicity indicated. * 

Predpitins. — Precipitins were first described by Kraus in 1897. To a 
filtrate of cholera vibiios he added anti-cholera serum, and incubated the 
mixture at ^7°. After some time fiocculi appeared. The same phenomenon 
occurred with typhoid filtrates and anti-typhoid serum, and in the course of 
time precipitating sera were prepared against a great variety of antigens, 
animal, bacterial, and vegetable. 

It was found by Danyz, subsequently elaborated by Dean, that optimal 
proportions of antibody and antigcn.played an important part in the successful 
performance of the test, and it appears that a relative excess of either hinders 
the reaction. The strength of sodium chloride solution has some effect 
also on the reaction, and Dean has shown that 0-2 per cent, is the most 
favourable. 

Originally it \yas thought that the antiserum — precipitin — so acted on 
the antigen — precipitinogen — as to precipitate the protein thereof, but it has 
been shown by many workers that the bulk of the 2 )recipitate is derived froffi* 
the proteins of the antiserum. This is in obvious contrast to the agglutina- 
tion reaction, in which the agglutinated bacteria arc clearly derived from the 
agglutinogen. • • 

The reaction is turned to account in Forensic Medicine, in the recognition 
of human blood in blood stains, in the recognition of the meat of different 
species of animals, and even in the detection of cereal adulterants. 

Methods of estimation of the strengths of toxins and antitoxins are also 
ba'sed on the precipitin reaction. 

* Opsonins. — ^These substances have been already referred to in detail 
(see p. 17). ‘ . 

* * Anaphylaxis, — When a foreign protein is introduced into an animal 
hyper-susceptibility may be produced, which hyper-susceptibility, aan be 
demonstrated by injecting after the lapse of ten days a further — ^ift itself 
non-lethal — dose pf the protein, when there occurs a condition varying 
from slight signs of illness ranging through various stages of respiratory 
distress up to suddei^ death. 

This constitutes anaphylaxis. The condition may be brought about by 
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• * ^ 

vegetable as well as animal proteins, and it is said by bacterial proteins. Most 
study has, however, been directed to the anaphylaxis produced in suitable 
animals — preferably guinea-pigs — by the serum 'of an animal of another 
species. * * 

* Originally compelling attention during, antitoxin Experiments, it was 
thought to have some connection with the action of the toxin, but it was 
soon recognised that the reaction had no relationship to the toxin or anti- 
toxin content of the serum but wa» concerned only with the horse serum as 
being a foreign protein. * • 

The anaphylactic state may be transferred *by injecting a seconc^ animal 
. with ser\im from an anaphylactic animal (passive anaphylaxis), and may 
be transferred from mother to offspring. • 

It has been claimed that the tuberculin and mallein reactions are* ana- 
phylactic phenomena, but it is difficult to understand why such reactions 
are universal in infected individuals, as it might be expected that desensitisa- 
tion would be a frequent natural occurrenc.e owing to repeated small closes 
of bacterial substance- Similarly the phenomena known as serum sickness 
following the injection of diphtheria antitoxin have been ascribed to ana- 
phylaxis, but many of these cases may be due to a toxic idiopathy to horse 
serum and not to anaphylaxis. t 

It is, however, certain that a second injection of antitoxin aftci^a sufficient 
interval may produce anaphylaxis. In consequence of this the question of 
desensitisation becomes of great importance. If at some period more than 
10 days after an injection of antitoxin it is desired to give a further dose 
the presence of the anaphylactic state should be negatived. This is done by 
a skin reaction. A small quantity, say 0*25 c.c., of normal horse scrum (or 
antitoxin) is injected intradermally, or rubbed into a scarified surface. There 
occurs, if anaphylaxis — or a toxic idioj)athy to horse substance — exists, 
an urticarial patch sometimes progressing to a vesicular eruption with a 
surrounding area of erythema. 

This usually occurs within half am hour, but is occasionally delayed. If 
anaphylaxis be demonstrated the patient should be desensitised. If time be 
ribt of paramount importance, 0 025 c.c. of antitoxin is given subcutaneously 
and the amount is doubled every half an hour. After 1 c.c. has been given, 
subsequent doses are given intravenously •until 25 c.c. in all have been 
administered. If any anaphylactic syinploms occur, longer intervals and 
more cautious increments are indicated. 

The Filtrable Viruses ^ 

■ A number of human diseases, examples of which are smallpox, rabies, yellow 

fever, chicken-pox, measles and epidemic poliomyelitis, are now known to be 
caused by ultra-microscopic viruses, and arguing by analogy, encephalitis 
lethargfca is thought to belong to the group, though proof is still lacking.* • 
As|i irule these viruse^ measure less than 250 /x/x, and some of them measure 
much less. Particles less than 250 /x/x cannot be resolved -by ordinary micro- 
scopes, though Barnard, by the use of short-wave ultra-violet light and lens 
systems of quartz, has resolved objects as minute as 75 /x/x^ Great diversity 
of size occurs amongst the viruses. For instance, that of foot and mouth 
' We are indebted to Dr, C. H. Andrewet for help in this article. 
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disease of cattle measures about 12 /a/x, while that of pleuro-pneumonia of 
cattle, which occurs in two forms, measures from 150 /x/x to 250 /x/x. With few 
exceptions, however, the*viruses are ultra-imcroscopic, and will pass through 
filters that fail to pass the ordinary bacteria. The properties of the porcelain 
filters used vary cd!nsifierably,^and other factors besides the actual diameter 
of the pores Jiave to be taken into account. Thus, the substance of the filter 
may adsorb the virus, even though the pores of the filter may be sufficiently 
large for its passage, l^e flexibility of ^e virus, and the pressure of filtration 
may also introduce variable factors, it follows, therefore, that the failure of 
a virus to pass through a filter does not necessarily mean that its particles 
are too large. * 

ThougtfdiSering much in size and effects, most of the viruses have charac- 
tersan common. Many of the diseases caused by filtrable viruses in man and 
animals are highly infectious, very* minute doses of virus causing infection, 
an infection that spreads with great rapidity. Many of the virus diseases 
produce special intracellular bodies, termed inclusion bodies. These may 
be restricted to one particular tissue, or may be found in various tissues. 
They may occur, in the cytoplasm or nuclei of cells, or in bothj and vary 
greatly in size. In some diseases the diagnosis can be made histologically by 
th*e recognition of these bodies, e.g, the Negri bodies in rabies. The fact that 
the inclusibn bodies have been seen to develop in vitro in tissue-cultures sug- 
gests that the filtrable viruses are intracellular parasites, in which respect 
they differ from the majority of bacteria. 

Some of the virus diseases, such as yellow fever, dengue and pappataci 
fever, are insect-borne. 

With the exception of pleuro.-pneumonia of cattle, no virus has been 
proved to be cultivable in vitro (in the absence of growing cells), though many 
can be propagated in tissue cultures. It has been claimed that vaccinia virus 
has been observed to multiply in a cell-free fluid medium, but confirmation 
is lacking. Generally speaking, therefore, viruses can only be propagated by 
animal passage. * , 

Most of the Viruses produce an active immunity which is very lasting, 
and the immune serum can confer passive immunity. This has been malle 
practical use of in measles and poliomyelitis, in which diseases the injection 
of the serum of convalescents edhfers useful passive immunity on the subjects 
of infection. Killed virus mostly* produces no immunity, or at best an 
evanescent immunity. For instance, in immunising dogs against distemper, 
a killed virus is given in the first instance, and is followed by a dose of living 
virus. Immunity can also be produced by inoculating a mixture of anti- 
serum and virus. 

• Most of the filtrable viruses are resistant to glycerine, especially at low* 
temperature, and remain unaltered for long periods in 50 per cent, thereof at 
4® C., where&s the lethal effect of glycerine on bacteria generally^ is well 
known. 

Complement fixation reactions between virus §nd antibody ha^ been 
shown in many virus infections, and flocculation has been shown in the case 
of variola virus. , Ledingham has shown that homogeneous suspensions of 
the elementary corpuscles from vaccinia and fowl-pox are agglutinated 
by the sera of convalescent animals, while normal serum has not this 
effect. 
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The following list comprises some of the humiin virus diseases, under three 
headings ; 

1. Almost Certain. 


Smallpox. 

Chicken-pox'.* 

Measles. 

Mumps.. 

' Yellow Fever. 
Dengue. 

Phlebotomus Fever. 
Rift "Galley Fever. 
Climatic Bubo. 


Herpes Febplis^ 

Zoster. 

Molluscum Contagiosflm. 
Infectious \V'arts. 

Ac. Anterior Poliomyelitis. 
Psittacosis. 

Hydrophobia. 

Influenza. 


2. Highly Probable. 

Lethargic Encephalitis. Jiu holla. 


t 3. Possible. 

Common Cold. 


BACTERlOrilAGE 

In cultures of bacteria certain areas of transparence, increasing at the 
expense of the growth, have been recognised for years by bacteriologists 
but had not attracted much attention, being dismissed as due to autolysis, 
until, in 1917, Twort found that the process could be transferred to fresh 
cultures, indefinitely. He also showed that the lytic principle could be 
transferred in filtrates free of bacteria. He discussed the possibility of an 
ultra-microscopic virus being responsible. 

D'Herelle, in 1917, carried out an important research on the j)henomenon, 
and maintained that the lysis was due to an ultra- microscopic virus, to wliich 
he gave the name “ Bacteriophage.” , . 

Much controversy has arisen as to the true nature of bacteriophage, two 
njain opinions emerging — (1) that it is a living ultra-microscopic virus, and 
(2) that it is a ferment supplied by the bacteria themselves. All authorities 
appear to agree that the actual lytic agent i#an enzyme, but disagree as to 
the origin of the enzyme. The chief argument against its being a living virus 
is that it has not been cultivated in any medium apart from the growing 
bacteria themselves, not even in a saline suspension thereof. 

Bacteriophage is very resistant to many influences deleterious to bacteria. 
Many specimens require 75° C. for half an hour to ensure destruction. Faiccs 
sealed up in tubes for more than a year may still show bacteriophage. 
D’Herelle found it withstood 1 in 200 perchloride of mercury and 1 in 100 
carbolic foi 3 days. 

Usually a bacteriophage to one organism has no elleci upon a differcAt 
variety^but d’Herelle showed that a dysentery bacteriophage may be trained 
to atta^ staphylococci. • • 

Bacteriophage can act as an antigen, and when injecte^ into an animal 
produces an anti-serum which inhibits the lytic action. 

John Matthews. 

Horoek. 
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IMMUNE THERAPY 1 
(A) GENERAL 

^ofr-SPECIFJC AND SPECIFIC ThERAPY .• 

IVo sorts of therapeutic measures may be employed in the control of 
diseases due to microlyc infection — (1) measures that can be ivsed to assist 
the patient’s general functions (nervjjts, circulatory, respiratory, digestive 
and eliminative) during the £xtra strain which is being put upon them ; and 
(2) m®asuTcs th^it can be attempted in order to give help to the special 
function, oj mechanism, of immunity against the particular infection. Treat- , 
raent coming under the first of these heads is termed non-specific ; treatment 
coming under the second head is termed specific. In regard to their degree 
of relative theoretical importance it is clear that specific measures should 
take precedence. But in practice dependence in a good many diseases may 
ha^ to be placed entirely upon.non-specific measures because, as yet, specific, 
measures are not available. The absence of available remedies fpr immune 
therapy may depend upon absence of exact knowledge of the causative agent 
in, the disease or, this knowledge not lacking, absence of a sufficiently con-’ 
vincing or^otent meifns of stimulating immunity or of supplying ready-made 
immune substances. 

Whether immune therapy is practicable or not, it is of fundamental ira- 
portancjc that no effort be relaxed in regard to the employment of accredited 
non-specific measures, and the use of these at as early a moment as 
possible in tlie disease. It behoves the practitioner to be just as prompt, 
and to be just as thorough, in the* exercise of the various means by which a 
patient’s general r(*sistancc to infection can be kept at a high level, as to be 
prompt and thorough in the use of any specific remedy that may have experi- 
ence or experiment, or both, to recommend it. 

Available KemedIes in Immune Therapy 

A study of the preceding articles upon infection and immunity will haj^e 
made clear the methods by which resistance to microbic infection can be 
helped along specific lines. The actual substances that are available for this 
purpose may be summarised as ^oll^ws : 

A. Passive Immunity — 

Immune sera. 

(а) Antitoxin sera, which act chiefly by neutralisation of exotoxin 

formed by bacteria within the body. 

(б) Anti-hacterial sera, which act chiefly by destruction of the bacteria 

ajid thereby prevent the increase of endotoxin. 

(c) Human •convalescent sera, which probably act by destruction of 
virus antigens. 

B. Active Immunity — 

(o^ Ordinary vaccines (killed bacteria). 

{bj Live vaccines (living bacteria). 

(c) Antigens (bacterial products). 

^ We are indebted to Dr. E. K. Cullinan for help in revising this section. 
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Some geiferal comments will now be made concerning these various 

• substances. 

A. (a) Antitoxin sera remain the most strikingly successful, as they 
are historically the* earliest of all the remedies used in specific therapy^ 

#and this applied .especially to anti-diphtheria s&inm so to anti-tetanus 

serum, but the more limited success of the latter remedy is •undoubtedly 
due to the difficulty entailed by the path of infection of the virus rather than 
tq lack of potency in the serum, piven at the eafliest possible moment, 
given liberally, and given by the inifrathecal route as well as by the sub- 
cutaneous, the results are frequently very encouVaging. Of the prophylactic 
value of this serum no doubt can be held after the experieifces of the recent 

• war. • 

An antitoxin serum has recently been prepared for use in scarlet fever, 
and with some success. This same serum is also o4 service in streptococcal 
infections other than those in association with scarlet fever. An antitoxin 
serum against Staphylococcus aureus infections is also on trial. • 

(6) Anti-bacterial sera have never yet aftained anything like the same 
degree of Success as antitoxin sera. By none of the methods yet employed 

• have these sera been produced with a sufficiently rich content of antibody 
to lead to any uniformly good results. A difficulty connected with t*he 
preparation of these sera is the fact that most of the bacteria* agrflnst which 
they are manufactured exist in groups, and a serum prepared against one 
group is by no means specific in respect of antibody for another group. 

The attempt made in the case of streptococci to produce “ multivalent ** 
serum to overcome this difficulty has not proved successful. More hope 
appears to lie along the line of producing univalent sera against the different 
groups. In the case of streptococcus infections a univalent S, pyogenes 
serum has been available for some years, as the result of suggestions put 
forward by Andrewes and Horder. 

Gordon’s grouping of the meningococci, and the grouping of the pneumo- 
cocci, have enabled serum manufacturers to produce sera for the different 
‘groups of these micro-organisms. In the case of cerebrospinal fever the use 
of* these group-sera is of undoubted value. The same may prove true of 
pneumonia when the “ Felton concentrated serum ” has had further trial. 

Since the introduction of specific inoculation in the treatment of bacterial 
infections antisera have, with many workers, fallen largely into disuse. 
The production of “ group-sera ” may lead to results of so much better 
value that this type of remedy will be found to be once more in demand. 

(c) In human convalescent serum we have a new method, especially applic- 
able to virus diseases. The possibilities of this method have as yet not been 
explored. If given early this scrum protects against measles in susceptible 
contacts (see pp. 289, 290), and the results in post-vacdnal encephalitis ate 
encouraging (Horder, p. 307). The serum, if available, may also be tried in 
acute pdio-myelitis. ‘ ' 

B. (a) Ordinary vaccines, — The earliest form of vaccine remains the one 
in most-common use — a simple suspension of the killed microbe in normal salt 
solution. Most immunologists kill the bacterial elements bv heat. ^ 

(6) “ Sensitised ” vaednes (“ sero-vaccines ’*) are made by bnnging a 
bacterial emulsion into contact with the appropriate immune serum \e,g, 
a Streptococcus pyogenes is mixed with a univalent S. phenes serum). The 
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specific antibody in the serum becomes ** fixed ” by the bactc^a, and the 
combination is termed a sensitised vaccine. There is considerable doubt 
whether this “ sensitisation ** of the vaccine actually takes placej and whether, 
therefore, its therapeutic value is in any way enhanced. Much must depend 
upon being able to secmre a potent serum for the process, ai^ we possess as 
yet very littl^ guidance as to Aie amount of antibody present in a serum. 
The type of case in which sensitised vaccines have seemed to promise good 
results has been acute and generalised infection, especially by streptococci,. 
The dosage of sensitised vaccines is IG^to 20 times that of the unsensitised 
material. 

(c) ‘"Zive.” vaccine, — The only use of living bacteria for therapeutic 
purposes to^ay is the Bacille Calmette-Guerin (B.C.-G.), an attenuated 
strain of the tubercle bacillus, for producing immunity to tuberculosis. The 
efficacy and the safety of this method have not yet been established. The 
material may be given by mouth. 

(d) Bacterial products . — Soluble toxins are only obtainable from bacteria 
whimi produce cxotoxin. These substances can be used to produce active 
imnaunity, as for purposes of prophylaxis. In diphtheria the toxin i« modified 
in some way before administration ; otherwise it is not without danger. In 
scaflet fever the toxin/itself is given, though this, again, will probably be 
modified in^the hear future. S. aureus, it is now known, produces an exotoxin ; 
from this an antitoxin has been prepared, but this is still in the experimental 
therapeutic stage. 

The Choice op the Remedy 

It is not always easy to decide as between the use of an appropriate serum 
or an appropriate vaccine in any ^ven case of infection. In acute cases it 
is a sound practice to begin by the use of a serum and follow this by the use 
of an autogenous vaccine if obtainable. It should be remembered that sera 
and vaccines act in quite different ways. Sera act quickly, but confer only 
temporary immunity. Vaccines act, slowly, but the immunity conferred by 
them is more lasting. Sera call for no active response on the part of the 
patient’s tissues. Vaccines stimulate the patient’s tissues to the productioii 
of specific substances. It is difficult to lay down any general rules, but it may 
be said, cceieris paribus, that if the infection is acute (and) or generalised, and 
if the patient is very ill, the us(^ ofta serum is likely to prove efficacious ; 
whereas if the infection is chronic (and) or local, and the patient is not very 
ill the use of a vaccine is likely to be oi service. 

The Mode of Administration of Immune Sera 

• (a) By subcutaneous injection. — This is the method in common use. The 
best place for reception of the serum is the loose cellular tissue of the flank 
or lower abdomen. ' After cleansing the skin by soap and water followed by 
absolute alcohol or acetone, or after painting it with a Uttle iodine in spirit, 
the serum is injected very slowly, avoiding as faf as possible an/ jerky 
movements of the piston. The syringe and needle have been previously 
boiled, and the pSial containing the serum has been warmed to body-heat. 
In making the injection it is important to make sure that the neeme has 
really entered the siftcutaneous tissues and is not still in the deep layer of 
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the^'skin, which may easily happen if the common practice of pinching 
up a narrow ^fold of skin for the purpose of the puncture is followed. 
It is much better to keep the skin well stretched by means of finger and 
thumb and to insert the needle boldly into the stretched surface. 
patient will be grateful for the choice of a fine rather than a coarse needle, 
and one which is either new or freed from all traces of ri^t before use. 
In the event of 50 c.c. of serum being given, half of this quantity should 
be injected on either side. • f 

(b) By intravenous injection . — Tnis method deserves wide*- use, especially 
in cases of very acute and serious infection, * and in others in which the 
use of .antiserum has been delayed. The method involves ifo risk, 
although it needs care and scrupulous asepsis. The serum tis generally 
diluted before use with two or three times its bulk of normal saline^ In 
many severe cases intravenous saline solution is itself of service, and when 
this is thought to be so, the serum may be added to the saline infusion. 

The injection is best made into a prominent vein at the ante-cubital 
fossa, the skin being treated as described in (a). When the syringe has 
been filled with the warm serum, the arm is constricted by a single round 
of bandage well above the elbow, or an assistant constricts the arm by 
firm pressure of the hand, so as to render the vpins prominent. The 
patient’s arm is fully extended and his hand is tightly clenclfsd. When 
blood is seen oozing into the barrel of the syringe, the operator knowa^his 
needle has entered the vein ; the bandage or pressure can now be relaxed 
and he can now slowly inject the contents of the syringe. If blood does 
not appear, the needle is withdrawn slightly lest its point may have re- 
entered the wall of the vein on the opposite side. The serum must not be 
injected unless it is cert.ain that the point of the needle is in the lumen of 
the vein. The injection being completed, the needle is quickly withdrawn, 
the skm being supported by the operator’s finger. The patient’s arm is then 
raised at right angles to the body. 

(c) By inirathecal injection . — In cerabro-spinal fever, in other cases of 
‘ meningitic infection and in some cases of tetanus, this is the best route by 
wWch to administer serum. Lumbar puncture is first pcrforined in the 
ordinary manner and an amount of cerebro-spinal fluid at least equal to the 
amount of serum to be injected is allowed fto run off. The serum is then 
allowed to flow into the lumbar cisterna by gravity from a height of about 
9 to 12 inches, or it is injected very slowly by means of an all-glass syringe. 
If due care be taken to inject very slowly — not less slowly than 1 c.c. per 
minute — there appears to be no objection to the latter method, despite the 
claims made by certain American observers. In either case the serum should 
Jbe warmed to body-heat before it is injected. The patient is placed with* a 
slight inclination^ of the shoulders downwards during the injection, and this 
inclination may be increased somewhat afterwards, and kept so for an hour 
or more? In most cases the injection, as the preliminary Itimbar puncture; ia 
beet done with the patient under general aniesthesia. 

• * • 

* 

Serum Sickness and Anaphylaxis • 

(o) Serum sickness . — ^The use of horse serum, whether normal or im- 
munised, and especially when given by the subcutaneousiroute, often leads to 
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certain symptoms of a non-s{>eGific character on or about the eighth day after 
the first dose has been administered. These symptoms consist of i^n urti- 
,carial rash, with pruritus which may be very troublesome, mild pyrexia, 
p^n in’^and swelling of the joints, and some malaise. The urticaria may be 
concentrated about the fitc of infection of the serum, or it majrbe generalised. 
There may bedbcal or general oedema, but the latter is uncommon ; so, too, 
are albuminuria and swelling of the lymph glands. In some cases the local 
urticaria appears much Earlier than the eighth day ; it may appear within a 
few hours of th9 initial puncture, the mbre general symptoms showing them- 
selves towards the end of th*e week. ‘‘ Serum sickness ” is rarely serious. 
Treatment is -by anti-pruritic lotions, such as saturated bicarbonate* of soda 
solution, or dilute carbolic acid (1 ; 100) or lotio calaminse co, and by aspirin 
internally. Some observers consider lactate of calcium of service, but the 
authors’ experience of the drug in this condition does not confirm this view 
of its helpfulness. It may be added that if the joint symptoms precede the 
rasha-a rare event — some difficulty may arise in diagnosis. 

(b) Anaphylaxis (see p. 25). 

• 

, The Mode op Administration op Vaccines 

• 

(a) By M>cyianeous injection. — ^This is the method of administration in 
common use ; the site usually chosen is the outer aspect of the arm, about 
one-third of the distance down from the shoulder to the elbow. But when 
the patient is in bed, the flank or buttock or infraclavicular region is even * 
better, because the subcutaneous tissues are looser in these regions. It is 
considered by some authorities that, in the case of local lesions, some advan- 
tage is to be gained by injecting the vaccine near b^!^ but as to this there are 
no data of a confirmatory kind available. Before inserting a dose of vaccine 
the skin is prepared as already described (see p. 31). The same precaution's 
are observed in regard to the syringe and needle. No dressing is required 
to cover the minute puncture. 

(h) Per os. — Following Besredka and others this route has been sugg^ted, 
and used, in infections of the alimentary tract, gall-bladder, etc., and especdidlf • 
in the case of coliform bacillary infections. It is popular in France. - . 

• . . 

The Immediate EffeCts*op Vaccine Administration . ' 

There are three kinds of reaction possible after vaccine administration — 
local, general, and focal, (a) Local reaction. — It is only after the use of 
prophylactic doses of vaccine that a local reaction is likely to appear, i.e, 
wh5n the dose chosen is considerable, as in the preventive treatment of tjrphoid * 
fcvbr. In curative inoculation it is doubtful if local reactions are of any 
value in order to get results. 

^ (>) General reaction. — ^Here, again, the prophylactic use of vaccines is 
usually accompanied by this form of reaction, whereas in their ouiative 
use, little or no suoh disturbance is aimed at. After a prophylactic inoculation 
the temperature ^y rise to 101® or 102®, and there may be considerable 
malaise. There may even be a slight rigor. The symptoms subside after 
12 hours, and they are usually milder if a second prophylactic dose be (riven 
a few days later. * 

3 
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In curative inoculation, provided the scheme of dosage be carefully chosen, 
general reactions of this character do not occur. After the initial dosd there 
may be slight headache and lassitude, with a rise of temperature to 99^ or 
99^*5 F., but quite often, if the patient be not apprehensive and therefore 
anticipating malaise, no disturbance of the^ general health occurs at all. In 
acute and generalised infections such small doses of vacckie are usually 
chosen tl^at no constitutional disturbance results. The deme of the 
'general reaction is probably proportionate to the* size of the dose and to 
the virulence of the bacterial endotoxin. Unfortunately there is at present 
no standard of virulence of the bacterial endotoxins. Different lybtains of 
the same micro-organism differ much in virulence, and a virulent strain is apt 
to lose its potency, it may be very quickly, on subculture. * 

For these reasons it is very difficult to anticipate the degree of reaction 
which a vaccine of known strength as regards the content of bacteria it 
contains will produce. The principle guiding most workers in practice 
seems to be that in cases of cJ^onic and local infection a mild but definite 
reactioi^is aimed at, but in cases of acute and of general infection no 
reaction is sought. This mild reaction need not, of course, be produced by 
the first dose of vaccine ; indeed, it is probably better to lead up to it by the 
use of preliminary doses that do not lead to reaction. Recently, however, 
certain immunologists have deliberately sought a general reacti(&, by the use 
of a single dose of the antigen, as in the prophylactic use of these remedies. 

(c) Focal reaction , — Neither the local nor the general reaction is necessarily 
specific in nature. Sometimes, however, a focal reaction occurs — that is, 
an exacerbation of the infiammatory interaction going on at the site of the 
lesion, if such be present. Such a reaction is probably specific, and for this 
reason deserves very careful observation. There is a growing belief that such 
focal reactions should not be aimed at, though they are not necessarily pre- 
judicial if they are mild in their degree. It was the frequency with which such 
focal reactions occurred, and the danger of them, which led to the abandon- 
ment of Koch’s original use of tubercle antigen in pulmopary tuberculosis. 

The Pkophylactic Use op Vaccines 

A good deal of useful exploitation of t&e principle of preventive inocula- 
tion has recently been undertaken. Th9 most promising results have been 
those obtained in typhoid and paratyphoid fevers. In plague and in cholera 
the results, though on the whole favourable, have not been so uniformly good. 
During recent epidemics of influenza, a good opportunity has been afforded 
of testing preventive inoculation : the results will be considered later (see 

p. «)• 

• Casks suitable fob Yaooinb Tbbatmbnt 

Provided that the.emplo 7 ment of a vaccine is not allowed to inteifeie 
with*an 7 other recognised and helpful method of treatment, and provided 
the dosage employed be carefully chosen, the actual ^d of trial may be 
made very extenave. This may be stud without subscribing to the commonly 
ei^ressed opinion concerning a case in which the usq of a vaccine is being 
d^ussed, that" if it does no good, at least it does no harm.” 
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No hard-and-fast rules can be laid down as to which cases are, and whiclT 
cases are not, suitable for treatment by inoculation. Some aiithorities will 
advise that every case of infection be so treated ; othem will doubt if the 
method is indicated with ai} almost equally sweeping embargo. No doubt 
wisdom lies, as usud, somewhere between these two extremes. 

AuffOOENOUS AKD StOCK VaCCINES 

• 

Whenev^ it is possible tp prepare an autogenous vaccine within reason- 
able time, this shpuld be done, and the use of any other kind of vaccine should 
be regarded as fante de mieux. If the nature of the infection is definitely 
established it may be advisable to employ a vaccine of a kind known to corre- 
spond with the i^ection, but made from another source, pending the arrival 
of the autogenous vaccrne. Such Vaccines prepared in readiness for use in 
well-established infections are, for convenience, termed “ stock ” va,ccines. 
WilAi the growing popularity of vaccine therapy the use of stock vaccines 
has increased enormously, and it is probable that this fact has led to a good 
deal of the disrepute into which this system of treatment has fall& in some 
qujtrters. There are certain circumstances in which the use of stock vaccines 
is not only Justified but obligatory. (1) In most instances where the vaccine 
is used for prophylactic purposes. (2) In cases where the nature of the 
infection is certain, but in which the infecting micro-organism cannot be 
isolated, as in some cases of gonococcal arthritis or of erysipelas. (3) In cases 
of infection in which the causative microbe grows on artificial media with 
great slowness, as in tuberculosis, streptothrix infections and simple acne. 
(Recent methods of facilitating 'the growth of these micro-organisms render 
the use of autogenous vaccine less difiiciilt than formerly.) (4) It is good prac- 
tice to use a stock vaccine of a more virulent strain of micro-organism or of 
several different strains, if it is found that little or no good follows the use 
of an autogenous vaccine. (5) The expense of making an autogenous vaccine 
may be prohibitive. 

Dosage of Vaccines p 

For the choice of dose and for the frequency of vaccine administration, 
reliance must be placed at present upon a careful study of the clinical condi- 
tion of the patient and upon sf large experience of similar cases already 
treated by this method. In the concrete suggestions made in the following 
sections with regard to dosage in the various infections, it is experience that 
will be taken as the chief guide in the matter, fallacious as this guide is 
notoriously known to be. 

. Experience has shown that the effective range of dosage, at least as* 
regards the pyogenic cocci, is fairly wide ; within this range, though the 
expert will probably cure more quickly and more pleasantly than will the 
amateur, by his more judicious choice of dose and time-interval, no bad effect 
is likely to follow in chronic diseases. In acute andtfu generalised infections 
no doubt the rafige of safety fs much less ; this only means, however, that 
in any case of dcMibt the smaller of two proposed doses should be chosen, 
at least for the beginning of the treatment. 

Brief reference should perhaps be made to the variation in the strenrth 
of antigen in different preparations of the same vaccine. This seems inevitable 
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in the present state of our knowledge. Different cultitres possess different 
degrees of virulence, according to the nature of the strain of the micro- 
organism, the particular culture media, etc. These remarks apply in 
particular to the gonococcus, the pneumococcus, B. pfeiffer, and varioils 
' strains of streptococci. This fact detracts mpch* fronl thfe value of suggested 
sizes of dose of those and some other vaccines. • 

There is more agreement, or rather more conformity in practice, in regard 
to the time-intervals between the ii^jculations, thanibhere is in regard to the 
size of the initial dose and the rate oi‘ increment. Spealdng«quite generally, 
a time-interval of a week to 10 days is the rule of practice in cases of chronic 
or of subUcute infection, and of 72 to 48 hours, or even less, in acute iniections. 
The increment in the dose is chosen arbitrarily, but the imnftinisation is 
guided by the size of the initial dose, by the degree of reaction (if any), by 
the nature of the infecting agent, and by the clinical iiondition of the patient. 
In regp,rd to these two factors (increment of dose and time-interval between 
the doses) different observers employ different systems. Thus, the succeasive 
doses may show the same definite percentage increase throughout the series : 6, 
7J, 10, 1^, 20, etc., million, or, 5, 10, 20, 40, 80, etc., million, or they may be 
given in pairs of the same size : 5, 5, 10, 10, 20, 20, etc., million. In both 
cases the same time-interval would be maintained thioughout. The advan- 
tage of the latter method, a favourite one with the writers, is that Undesirable 
reactions are more likely to be avoided, and a good comparison is given 
between the effects of the same individual dose upon the patient’s condition 
at different stages of his disease. Still a third system is sometimes followed : 
a series of three doses is given at short and regular intervals, with a definite 
increment (say 100 per cent.) between the 'doses, a larger interval is then 
allowed to elapse and a second series of doses is given, the first dose of 
which is the same size as the second dose of the first series, and so on. The 
third system is useful in acute infections, and when large doses of a sensitised 
vaccine are being used. 

The factor of sex does not introduce much variation in response to vaccines, 
but the writers’ experience suggests the advisability of choosing somewhat 
idnaller doses in females. Age introduces a very definite variation : in children 
under 6 years the adult dose should be divided by four, and in children 
between 6 and 12 it should be halved. Froifi 12 to 16 two-thirds of the adult 
dose should be given. ^ • 

When there is any considerable difference of practice, wisdom should lie 
in striking an average. Doses here stated are tentative, because they are by 
no means arbitrary, and they are to be modified in individual cases as seems 
necessary. Custom is a potent influence in this matter, as in medicine 
generally, and, though the method of inoculation has long since passed 
the stage of experiment in its main principles, rules of practice are frequency 
changing. 


^ * Some Oeneral Bules in the Use of Vaccines 

1. Use every effort to establish an accurate diagnosis, ^ot only in regard 
to the nature of the infecting micro-organism or micro-organisms, but also 
in regard to the duration, coime and degree of the diseyse-process. 

2. Use only pure cultures in the preparation of the vaccine. 
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• 

3. Use autogenous vaccines whenever possible. 

4. In the case of mixed infections, endeavour to get some close approxi- 

n\ation to the actual condition in regard to the chief, as against the secondary 
infecting agents. , , ; • 

5. Avoid the use of vaccines that have been subjected to much heat in 

their preparatton, and vaccines that have been kept for a longer period than 
6 months. . 

6. In the treatment of a prolonge(^S[}ase, reconsider the bacteriological 
diagnosis now ahd again. There are two reasons for this : the flora may have 
changed in the meanwhile, thus necessitating the use of an entirely different 
vaccine ; ai^d there are some reasons for thinking that a micro-organism 

ets acclimatised ” to its corresponding vaccine. 

7. ' Begin by small doses until the patient’s response is ascertained ; no 
harm is done if the initial dose is subminimal in its size. It is easy to waste 
time, but it is difficult to save it, by overdoses. 

9 , Do not “ flog *’ the patient’s immunity mechanism by too rapid 
repetition of the inoculations. 

9. Do not get 4nto a panic, and mistake undue hurry in the preparation 
and administration of a vaccine in the case of acute infections, for promptness 
in treatment. "•Panic may be excusable in the patient’s friends, but it is 
unforgivable in the doctor. 

10. On the other hand, do not conclude that a vaccine is useless because 
a miracle does not follow its initial application. If you decide to try it, the 
reasons guiding you should be such as to justify a thorough, and not a 
casual, trial of the remedy. Especially is this important in very chronic 
cases in which results may not Be apparent until the inoculations have been 
steadily continued over a lengthy period. 

11. If in doubt as to whether a dose of vaccine should be given or de- 
ferred, defer it. Intercurrent illness, a long journey, a menstrual period, the 
anticipation of a fatiguing or exciting time immediately after the inocula- 
tion — any of these should lead to peJstponement of the injection. 

12. Relax no single adjunct in the general treatment of the patient 
because vaccines are being employed. Remember that the immune process- 
is extremely complex in its operg-tion, and therefore that it is open to assist- 
ance in many different ways, of which the most important, no doubt, is some 
form of immune therapy. But nan-#pecific measures are also of importance, 
especially in the fight against those diseases concerning which, as yet, the 
measures for increasing specific resistance are in an experimental stage. 

13. Know what it is you are trying to do, and, so far as is possible, under- 
stand the nature of the material with which you are trying to do it. Control 
yQur remedy, do not let it control you. 

. • (B) PARTICULAR 

We shall now deal in concrete with the various^infectious diseases and 
infective processes for which there are available remedies in respect of immune 
therapy. For coiv^enience of reference an alphabetical arrangement will be 
followed. Stress will be laid upon those infections that are commonly met 
with in Great BritaiQ. 
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AcDTB AnTEBIOB PoLIOHTBLmS 

Encouraging results are reported from the use of serum obtained from a 
patient recently convalescent from this diseases (The serum can be stor^ 
' at a low temperature.) Early use of the serum is essential and, if possible, in 
the pre-paralytic stage of the disease. The dose is 10 to 20 c.b. given intra- 
muscularly, A single dose is said to be elective. , 

‘ #- 

C 

Anthrax 

The "best treatment probably consists in resting the afiected part and 
applying a mild antiseptic to the local lesion, and in the early of immune 
serum. (The pustule should be neither cauterised nor excised.) Sekvo's 
serum should be injected in large doses; i,e, 40 c.c. or more. The first dose 
may be given intravenously, and the subsequent doses, which may be smaller, 
intramuscularly at 12 or 24 hours’ interval. • 

If the^ serum be not available, 0-6 to 0*9 gr. N.A.B. may be injected intra- 
venously and repeated in 48 hours. 

Catarrhs, Chronic and Recurring 

Treatment, both prophylactic and curative, by means of vaccines, may be 
adopted for the various forms of recurring sore throat, the common cold, 
chronic naso-pharyngitis, and chronic or recurring tracheitis and bronchitis. 
The micro-organisms most often isolated are pneumococci, M. catarrkalis, 
streptococci, and Pfeiffer’s bacillus. It .is liot possible to generalise as to 
dosage and time intervals where so many varying setiological factors are 
concerned. But the results of vaccine treatment in this group, though by 
no means uniformly good, are sufficiently encouraging to justify thorough 
trial, especially when other methods (non-specific) fail to relieve the patient. 

. (See also “ Influenza,” p. 41.) 

Cerebro-spinal Fever (and Meningococcus Infection generally) 

Much work has been done in connection with anti-meningococcus sera. 
At first the results were disappointing t then a serum prepared by Flexner 
against the strain of meningococcus present in the New York epidemic 
appeared to have good results ; then tms serum, and others, seemed to fail 
conspicuously in a large number of the cases occurring in Great Britain in 
1914-16. The experience of the epidemic in this country led Gordon to group 
the meningocococci responsible for the cases ; and for Gordon’s four tyges 
of the coccus, corresponding sera have been manufactured and are on tnal. 
In the case of anti-meningococcus serum, which must he given intrathecally, it 
is difficult to say how much of any benefit t^t follows its injection is dim to 
the action of the serum and how much is due to the attendant drainage effected 
by the lumbar puncture. The usual dose of serum is from 20 to 50 c.c., 
according to the severity of the case, and according also^to the amount of 
cerebro-spinal fluid allowed to drain off at the time of the puncture. (Bather 
less serum must be run into the theca than the amount withdrawn.) The 
technique is referred to in the article on Cerebro-spjnat Fever. The serum 
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is repeated from time to time acoordinff to the progress of the case. If good 
results are not obtained, it is ^se to change the serum for another brand. 

Meningococcus septiccBmia is treated by a full dose of theHserum given 
intravenously — ^injecting not less than 50 c.c. ‘ 

Meningococcus a/rthritis is treated by serum subcutaneously, and may 
also be treated by injections of fhe serum into the affected joints. . 

COLIFORM BaCdLlUS iNFBCTIONa ^ (“ S. CoU ” InFECTIOIIS) 

Anti-coloh bacillus sera have given but little evidence of value as thera- 
peutic dgents. Caliform bacillus vaccines are, however, of definite service in 
a certain number of these infections. In the experience of many, their efficacy 
ranks next to that of staphylococcus vaccine. 

The great number ojf different cpliform bacillus infections that are met 
with makes it imperative to deal with autogenous vaccine if any degree of 
success is to be expected. 

1. Infections of the urinary tract , — Opinion varies much as regards the 
results of vaccine therapy in these cases. The diversity of experience may 
find an explanation in the fact that the cases are of such divers sorts. (See 
p. ^2). There; seems jao doubt, however, that the method is a veiy useful 
adjunct t<S geheral and local measures in certain cases, constitutional 
symptoms being relieved, dysuria reduced, and pus in the urine much 
lessened in amount. In true BaciUuria the same good results must not be 
expected as in states of true infection. 

The most common system of dosage is to begin with 5 million bacilli, or 
even less, in order to test the patient’s tolerance, increase to 10 million a week 
later, and gradually increase farther up to 100 or 250 million, maintaining the 
time-interval at 7 to 10 days throughout. Whenever the treatment is carried 
out over a lengthy period it is important to secure a fresh culture from the 
urine from time to time for the purpose of making a new vaccine. 

2. Post’Operative suppuration is frequently due to coliform infection, with 
or without infection by the pyogenic cocci : a common instance is appendix 
operation during or after abscess formation. The question of inoc^atiqn 
should arise in any such case if convalescence, or heahng, be delayed. Some 
gall-bladder operations call for the same comment. 

The dose of vaccine, whether juire ” or “ mixed,” should be small, at 
least at first — 5 to 10 million coliform bacilli, the same number of streptococci 
(assuming the infection to be by S. fcscalis), and 50 to 100 million staphylo- 
cocci. The frequency of dose, and its subsequent increase, are determined 
by the cUnical features of the particular patient. 

Diphtheria 

• ,j[a) Therapeutic. 

This infection is treated wffblly by an antitoxin serum. For success in 
its use two considerations are necessary: it madt be given early,*in the 
disease, and it must be given in sufficiently large doses. It has been shown 
by careful observers that the mortality from the disease rises steadily day 
by day during the first week of the disease with each day’s delay in the use 
> iX infections by bacilli of the coliform group. 
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of the serum. Delay in diagnosis, or in use of the serum, can be to some 
extent, but not altogether, made up for by administering a larger dose than 
would otherwise be necessary. 

In a mild case, *and if the serum be given early, not later than the second 
day of the dise^tse, 5000 units will probably suffice, in more severe cases, or 
if treatment begins only on the fourth day, *10,000 units should be given, in 
two successive doses at an interval of 12 hours. If the case is a severe one, or 
if there are* laryngeal symptoms, th^se doses must be increased, respectively, 
to 10,000 and 20,000 units/or the initiul dose, and these doses must be repeated 
once or twice during the course of the disease tf this is unfavourable. 

Neither age nor sex should affect the size of dose of ahti toxin. *In any 
case which is clinically doubtful, the serum should be given before awaiting 
the bacteriologist’s report. It should be remembered that a stained film of 
the exudate may give considerable presumptive evidence of diphtheria before 
a report can be obtained on the cultures. 

The antitoxin is usually given by the subcutaneous route (see p. 31]b A 
dose may well be given intravenously if the serum be administered late or 
if the case be very severe. 

The type of the disease is quite immaterial to the success of the remedy ; 
all varieties of infection by the Klebs-Loelfler bacillus-^even skin infection^— 
indicate the use of the serum. * • 

For serum rashes and other immediate effects, see p. 33. 

(b) Prophylactic. 

Patients susceptible to diphtheria give a “ positive ” reaction to the 
intradermal injection of a small amount of (^V M.C.D.) diphtheria toxin 
(Schick test). 

The bulk of children up to the age of 6 are “ positive.” 

Susceptible people who have been in contact with the disease may be given 
diphtheria antitoxin, in doses of 1000 or 2000 units. This gives a passive 
immunity which lasts 2 or 3 weeks. 

Susceptible subjects may be actively immunised against diphtheria. 
Bure diphtheria toxin is too dangerous for this purpose and efforts have been 
‘made to reduce its toxicity without loss of its immunising power. It has 
been found that treating toxin with formalin fulfils these conditions, and 
converts it into toxoid or “ anatoxin.” tMqire recently a precipitate obtained 
by mixing this Toxoid or “ Anatoxin ” with antitoxin under certain conditions, 
called “ Toxoid-antitoxin floccules,” has been introduced, and is in much 
favour. 

The doses of these various modified toxins are mostly adjusted to 1 c.c., 
given subcutaneously at intervals of 1 to 3 weeks, for three doses. The 
immunity thus produced is known to last for several years. * 

Gonococcus Infections 

At^the present time* there is no gonococcus serum possessing sufficient 
potency to justify its use ; immune therapy in this infection is achieved 
entirely by gonococcus vaccine. * 

In a large number of cases of gonococcus infection an autogenous vaccine 
is out of the question, and it is necessary to fall back upbn ** stock ” prepara- 
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tions. A stock gonococcus vaccine should be made from recent cultures of 
several strains of gonococci. Such a vaccine can usually be obtained from 
pathological institutes on whose staff is a skilled bacteriologist interested in 
viLccine therapy. 

Gonococcus arthritis ^{gonorrh^al rheumatism). — If the case be acute, the 
dose should Uk small — 1 to 5 million cocci given at intervals of 3 to 5 days. 
If the case be subacute, doses of 5 to 10 million cocci may be used, at about 
the same intervals. In chronic cases 10 1(^20 million cocci form an appropriate 
initial dose, and this may often be incfbased with advantage : 50, 100, and 
250 million cocci at weekly intervals. Good results sometimes follow doses 
of 400 or 600 milBon cocci, when the ffbrositis is of some duration and is very 
chronic. Sdhie workers have used doses as large as 1000 million, and have 
reported good effects ; but it is probable that they have been using stock 
vaccine prepared from c-occi whose virulence is very low. 

Acute iritis , — This condition calls for considerable caution if vaccines be 
employed : 0-5 to 1 million should be tried tentatively. A local focus of 
infection {e.g. seminal vesicle) is present in most cases and should receive 
appropriate treatipent. ^ 

• Influenza 

• 

At the time of writing this article the whole subject of th^ pathogenesis of 
influenza is still under discussion. A popular view is that the disease is 
})rimarily due to a filter-passing “ virus ” capable of affecting the lung, and 
that B, pfeiffer is always present in the complicated cases. It seems probable 
that the initial causative agent is at present unknown, or certainly unisolated 
(but see article on Influenza, p, •13p), and that the flora hitherto dealt with 
do but cover the secondary invaders of tissues that have become highly pre- 
disposed to infection, l^hese secondary infections are B, pfeiffer, the pneumo- 
coccus, 8trej)tococci and M, catarrhalis cliiefly, though other micro-organisms^ 
such as staphylococci, might be added to the group. 

If this view be correct, it docs not follow that vaccines at present obtain- 
able may not affect the primary incidence of the disease ; because it is ' 
possible that the primary infection may not occur, or may abort early, if tbe 
resistance to these secondary infections has been raised. But if sera or 
vaccines are used therapeutically their influence is probably and in the main 
exerted upon the secondary infeqtiofis. 

For the prophylactic treatment the “ War Office formula ” advises two 
doses of vaccine, to be given with an interval of 10 days. The composition 
of the first dose is : B. pfeiffer, 30 million ; pneumococci, 100 million ; strep- 
tococci, 40 million. The second dose is to be exactly double the size of the 
fiftt. Matthews and Horder both comment on the small proportion of the • 

pfoiff^T constituent in this formula, and urge that this should be much 
larger, such as 100 to 200 million for the first dose, and double this amount 
fbf the second dose! These increased figures assume that the bacillus ih grown 
upon Matthews’ trypsinised blood medium. Emejy criticises the.fprmula 
in that it contains no M, catarrhalis, which, as he points out, certainly occurs 
in vast numbers iji the lungs of some of the fatal cases, and is undoubtedly 
a secondary infection of considerable importance. W. H. Vfyjm suggests 
that the content of pneumococci is too small. In face of these 
conflicting views it*is not surprising to find a large number of different 
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formula avlulable, and the practitioner is not a little bewildered in 
consequence. 

^ . Measles 

• The serum a recently recovered case of measles (dose 3 to 12 c.c., accord- 
ing to the age of the patient) will protect completely if given ddiiring the first 
5 days of the incubation period, or will modify the attack if given between the 
aixth or nioth days. Adult serum, Jlf the donor has* had measles as a child, 
is effective in double this dosage. 

Pneumococcus Infections 

Quite recently it has been recognised that the pneumococci fall into, four 
main groups. Groups I and II are more <?r less fixed types, and are not normal 
inhabitants of the mouth. They account for about 6 per cpnt. of cases ot 
lobar pneumonia. Group IV contains a heterogeneous collection of sp|cies 
which are normally found in the mouth. Felton has introduced a method of 
producing: a concentrated anti-pneumococcus serum for Types I and II. 

1. Pneumonia. — ^Felton’s concentrated serum is still on trial, but the 
general impression is that by its use the clinieal course is modified, the crisis 
precipitated, and the mortality lowered. This serum is only efficacious in 
infection by Types I and II. Methods have been devised for rapid “ typing ** 
of the cases by the injection of sputum, rubbed with a little sterile broth, into 
the peritoneum of a mouse. After 6 hours a small portion of the exudate is 
withdrawn. A drop on a slide is mixed with Type I antiserum, left for 2 
minutes, dried, and stained. If the bacteria are “ clumped ** they belong to 
Type I. The test may be repeated with type II. 

Armstrong relies for “ typing ** upon agglutinations in fresh mixtures 
and upon the swelling of the capsules, which occurs by the action of the 
homologous serum. In serum treatment the serum is given at once, and if 
the case is found later not to belong to. Types I or II the treatment is dis- 
continued. The appropriate dose is 10,000 units intravenously every 8 hours, 
jrtpeated as necessary. But some workers give much large doses. 

2. Broncho-jmeumonia, — In this disease Felton’s serum is generally 
ineffective, as the majority of cases are infections by Type IV. On the other 
hand, the results of vaccine treatment are bQjbter here than in lobar pneumonia. 
The patient is generally a child, and the doses should be 2, 3, 4 and 6 million, 
with intervals of 3 or 4 days. 

3. Empyema. — Drainage being satisfactorily established, the closing of 
the sinus may be assisted by the use of 10 to 60 million pneumococci in 
weekly doses. 

4. Bromhitis ; asthma; infections of the upper air passages. — Jn this 
series of diseases, vaccines are often very useful adjuncts to measures of a 
more general kind. Success turns largely upon the degree to which •the 
infection is ** pure ” and not “ mixed.” The course of the disease process is 
usually chrome, and for this reason larger doses of vaccine ma^ be given 
(e.g. 10 to 600 million at weekly intervals), and should be maintamed over a 
long period of time. (See also Catarrhal Infections.) * 

6. PnmifM)coccus septicemia and pycemia . — ^The principles and details of 
treatment are the same as in generahsed streptococcus fafections (see p. 44). 
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Staphylococcus Infections 

1. Chronic heal infections , — ^These consist of boils, carbuncles, pustular 
acne, on 3 rchia, sycosis, otitis media (sometimes), eczema (sometimes), ciliary 
blepharitis, suppurating Meibomian cyst and certain diisej^arging sinuses. 
Furunculosis certain other staphylococcal infections were the first to be 
treated systematically by Wright’s method of specific inoculation, and, as 
a class, these infection^yield, with care^ fairly satisfactory results. It may 
certainly be said that it is uncommon <io get an instance of complete failure 
to respond tb vaccine treatment. 

A Warded prognosis must, however, be given in connection with each 
of the othef forms of staphylococcus infection. And in all the cases care 
must; be exercised to see that the general points in treatment are receiving 
attention. If these be omitted, failures will frequently be met with in those 
cases in which the infective factor is not very dominant. In acne, for example, 
it i%unlikely that vaccines alone will effect a cure if local measures be omitted. 
Here, as always, the inoculation^ must be regarded as adjuncts to the general 
programme of treatment, not as a substitute for it. w 

In the case of suppurating wounds or sinuses, vaccine treatment should 
never be expected to jiake the place of efficient drainage, which must in all 
cases be secured in the first instance. 

In the matter of dosage there is still considerable difference of opinion 
and of practice. And yet the results are, as already stated, very good upon 
the whole : an illustration of the fact, mentioned in the general section of 
this article, that there is a considerable range of effective dosage with most 
vaccines. Some workers still .use the comparatively small doses which 
followed as a sort of reaction to £he quite large doses that were originally 
given, but most agree in using a dose of 1000 million in beginning the treat- 
ment of a straightforward case. If improvement follows, this is succeeded 
by doses of 250 to 300 million with intervals of 8 to 10 days. Relapses are 
quite common, and require a good .deal of careful management. Either the 
doses are not sufficiently large, or the inoculations are repeated too frequently. * 
Each case must be considered on its merits. In the experience of the writm 
there is often a tendency to stop the treatment too early. It is often of value 
to ** space ” the doses more widely as the treatment proceeds. 

In the treatment of acne a sijuilar plan may be followed. Some workers 
use a mixed vaccine of staphylococcus and the ** acne bacillus,” and record 
better results (A. Fleming). In sycosis the response to these doses is only 
satisfactory if the case is treated early. If it is of some standing, and much 
induration is present, the vaccine should be tentatively increased to 2000, 
5000, and even to 8000 million cocci. The same rule applies to many cases, 
of chronic acne. Once more let it be urged that it is courting disappointment 
to neglect necessary methods of treatment when dealing with these chronic 
bKe infections. ’ • 

It has become customary to employ stock vaccines in the treatment 
of furunculosis and other staphylococcus infectioifb, and, as staph/lococci 
appear to ^ffer little in the matter of strains, the success of this convention 
justifies the pracfice. If, however, success is not attending the treatment, 
an autogenous vaccine should in all cases be obtained. This is perhaps 
more important if the infection is due to S. aureus than if to 8. albus. 
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2. Acute Ideal infections, — ^A single dose of vaccine certainly tends to cause 
9 an acute boil or carbuncle to abort, but it should be administered early to secure 

this effect. The dose chosen is usually 1000 million of mixed staphylococci. 
Care must, of course, be taken to give no dose of this size in the presence of 
• any constitutional symptoms which may indicate a general infection. But 
a general infection may quite probably be avoided by the aboye-mentioned 
prompt treatment. In the case of boils of the external auditory meatus and 
other very painful situations, the njore rapid development and consequent 
resolution of the lesion following adnmistration of a vaccine are of consider- 
able advantage. 

Poisoned fingers and acute abscesses due to staphylococcus iiffection 
'require much smaller doses. They are best treated by (say) 50 tc^lOO million 
cocci, with 3 or 4 days’ interval. 

3. Chronic general infections. — In chronic staphylqcoccus pyaemia vaccine 
therapy is disappointing. But trial should be made of 50 to 100 million of 
an autogenous vaccine every 4 to 7 days, omitting the inoculation just jyior 

■ to, or just after, any surgical procedure, such'as the evacuation of an abscess. 
If there is'no good result these doses may be gradually increased. 

4. Acute general infections ; osteomyelitis, — In this condition, as, indeed, 
in many other acute staphylococcal infections, prompt surgical treatmcftit 
must be always undertaken. So soon as this is done, or rather, «o soon as 
the culture has been taken, the micro-organism grown and the vaccine 
prepared — these things occupying the time during which the patient’s 
auto-inoculation from the surgical procedure is making the introduction 
of fresh antigen necessary — a dose of 25 to 50 million cocci is given. The 
same dose is repeated in (say) 2 to 3 days, and is perhaps gradually repeated, 
the clinical condition being carefully watched meanwhile. A case of this 
kind in which progress hangs fire will sometimes mend rapidly under vaccine 
treatment. 

It has been shown recently that S. aureus produces an exotoxin. S, aureus 
antitoxin has been used in severe infections by this organism, but the treatment 
is still in the experimental stage. 

• 

Streptococcus Infections 

A. HiEMOLYTic Streptococcus Inpbci;^ons — 

(i) Acute septicsemia ; puerperal fever ; complications of scarlet fever 

especially “ malignant ” cases. 

(ii) Erysipelas. " 

(iii) Acute cellulitis and acute abscess formation. 

B. NON-HiBMOLYnC STREPTOCOCCUS INFECTIONS — 

(i) Fibrositis (including arthritis). 

(ii) ^Pyorrhoea alveolaris. 

(iii) ^^ptic endocarditis. 

(o) the hcsmdytic group. — An antitoxin “ scarlet fever ” serum is now the 
agent most in use in immuno-therapy. In scarlet fever itself concentrated 
serum should be given early, 10 c.c. intramuscularly, repeated after 24 to 
36 hours. Contacts giving a positive ** Dick teat ” shouM be treated also, 
and an immunity of 10 to 14 days is usually conferred! Active immunity 
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may be attempted by giving scarlet fever toxin intramuscnlarfy at 7 days’ 
interval for three doses : for a child under 12 years, 100-250-250 skin dose 
units ; for a child over 12 years, 100-250-600 units ; for an adult 100-250- 
1000 units. 

The scarlet fever ’’ antitoxin is used in similar fashion in*other infections 
in this group.* 

(b) The non-hcBmolytic group , — ^These infections are not very amenable 
to serum treatment whether bactericidai or antitoxin in type. 

(i) Fibro^itiS, arthritis^ and aUied conditions . — In embarHng on the treat- 
ment b|y vaccine^ therapy, it has to be realised that such treatment will be 
brief or long according to the time the lesions have existed. In this cohnection, 
moreover, it* should be borne in mind, that even if the lesions are not of long 
standing, the toxsomia leading to those lesions may be of much longer standing 
than at hrst suspected.* 

Recent cases of infective arthritis only rarely present themselves for treat- 
meift, but there should be an increasing tendency in this direction. 

If well-marked “ rheumatoid ” changes are present, treatment may have 
to be carried on ior as much as 2 years. It is as well in making plans for 
such lengthy treatment to prepare the vaccine accordingly. This can, as a 
rule, be arran'ged for* by making two concentrations of vaccine, one con- 
centration *being ten times the strength of the other. 

The authors recommend that the vaccine be made in two strengths, the 
weaker strength of a total concentration of 100 millions of streptococci per 
cubic centimetre, and the stronger one of a strength of 1000 millions per cubic 
centimetre. 

For instance, if a combinatioti of a salivary and an intestinal streptococcus 
be decided on, two bottles of vaccine are prepared as follows : 


1. 25 c.c. Containing per c.c. 100 millions streptococci. 

2. 25 c.c. Containing per c.c. 1000 1 I millions I I streptococci. 


In the course of treatment a* stage is arrived at when 1 c.c. of the former 
strength is being used. The former H'ottle is then discarded and an equivalent 
dose is provided by using 0-1 c.c. of the stronger concentration. This latter 
bottle usually provides for all possible requirements. 

The actual treatment varies in different cases. Roughly speaking, 
0-1 c.c. of the weaker concentration (i.e. 5 millions of each variety of strepto- 
coccus in the case exempliffed) usually constitutes an initial dose, and fie-* 
quently weekly doses increasing by 0-05 per week may be given until a dose 
of^O-25 c.c. be achieved. Then such doses as 0*35 and 0-5 c.c. may be appro- 
priate. It may then be advisable to prolong the interval between doses to 
10 days, and with such intervals 0*75 and 1 c.c. may i)e given. With intervals 
of a fortnight, further doses of 0*15, 0-2, 0*25 c.c. of the stronger vaccine, and 
with longer inter^ls still increasing doses. 

The guide to the increase of the dose is solely the reaction or absence of 
reaction caused by Jbhe preceding dose. So long as any reaction — ^increase 
of pain, malaise, etc., ^lasting more than 12 hours — ^follows any dose, we 
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consider that dose a maximum one, and repeat it until it fails to cause such 
reaction. ^ ^ 

The result of 9 uch treatment in many cases is in the first instance a 
remission of symptoms of the toxsemia accompanjnn^ the arthritis. The 
symptoms in question are : depression, which may oe very marked, loss of 
application, energy and joy in life, and an increasing inability to carry out 
the ordinary avocations, apart from the handicap^ imposed by the actual 
deformities of the disease. 

The dread of increasing disability owing to arthritic defofmity is replaced 
by a conviction of alleviation, in a large proportion of upases, afl^r com- 
paratively few doses of vaccine, and this despite the fact that not rarely no 
actual diminution of pain may have occurred. In some cases, indeed, perhaps 
owing to absorption of fluid from joints, the pain becomes actually increased, 
and yet the patient acclaims benefit. * ' 

It* is also to be noted that after a variable number of doses of vaccine 
various forms of local treatment, which, may have been tried foriCierly 
with on]y temporary benefit, now tend to produce more permanent 
results. 

(ii) PyorrhcBa dlveolaris . — ^The material from which the vaccine is pre- 
pared is to be taken from the depths of the pocketsrin the.^m, or, better 
still, from the apex of an extracted tooth, if this be available, and not from 
the pus lying about the neck of a tooth, which is always the nidus of secondary 
infections, erroneously thought to be causative of the condition. The initial 
dose may well be 5 million cocci, followed at intervals of 7 to 10 days by 
gradually increasing doses — 10, 25, 50, and 100 million cocci. Even larger 
doses may be profitably given should no •* reactions '' occur. This treatment 
is only to be advised when, after conference with a dentist, it is decided 
not to extract the affected teeth, or only to sacrifice the worst of them. 

(iii) In cases of infective endocarditis very little good is to be expected 
from any mode of immune therapy, whether by sera or by vaccines. Nor can 
much, if anything, be said for sensitised vaccines in this disease. Some of 
^e cases run a prolonged course, and therefore give opportunity for obtaining 
‘a human immune serum for purposes of preparing a sensitised vaccine 
(Border). (See also Septic Endocarditis, p.^897.) 

• t 

Tetanus 

Next to diphtheria, tetanus is the infection in which the employment 
of immune serum yields the most marked degree of immunity. Owing 
to the great difficulty of diagnosing this infection by bacteriological examipa- 
tion of the local lesion, the constitutional effects of the poison cannot o%n, 
therefore, be anticipated. By the time the disease is manifest, much of the 
toxin is already fixed ” in the central nervous system, and the results of 
treatment by antitoxin are of necessity often unsatisfactory. A cef^ain 
number of cases have,^ however, definitely begun to improve after use of 
the serum, especially when its administration has been pr6mpt. 

The best route by which to give the antitoxin is still a matter of debate. 
Some authorities advise intrathecal and intracerebral injections of the 
serum, so as to try and neutralise the toxin in the«nerve structures. A 
reasonable method of treatment is to inject 500 uniljp of antitoxin by lumbar 
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puncture^ immediately the diagnosis is made and 1000 units subcutaneously. 
These injections may be repeated daily for 4 to 6 days. Some authorities 
recommend larger doses. (See Tetanus, p. 117.) 

The prophylactic ura of tetanus antitoxin has j^roved quite as successful 
as its use for curative purposes has been disappointing, and there is little* 
doubt that Ae case-incidence of the disease was much diminished by the 
employment of “ A.T.S.” during the Great War, and that therefore a large 
number of lives were indirectly saved. tThe preventive dose of 'the serum js 
500 units, giv^ on four occasions at mtervals of 1 week, subcutaneously. 

Tuberculosis 

With two exceptions tubercular sera and vaccines are of historical interest 
only. These exceptions are (a) Koch’s Tuberculin; (5) Bacille Calmette- 
Gucrin (B.C.-G.). 

•(a) Tuberculm . — This is used mostly for urogenital tuberculosis. (Doses 
as in text.) 

(6) B,OrO. (Bacille Galmette-Oumn ). — ^This is a “ live ” vacciiib prepared 
frpm a strain of tubercle bacillus which has been so attenuated that it has* 
lost much of ij;s capacity for producing disease. 

It has^een widely used in France for prophylaxis. Three doses of living 
bacilli are given by mouth to infants during the first 10 days after birth, 
before natural infection has occurred. 

About 100,000 infants in France, mainly those bom of tuberculous 
parents, have been treated. It is too early to assess the results, but there is 
one great objection to the method, i.e. the possibility that the organism 
itself may be capable of regaining virulence in the human body. 

Typhoid and Paratyphoid Fever 

There is no antiserum at present available for which any ^ood claim has 
been established, despite the sometime use of one in France, introduced by 
Chantemesse. Vaccine may be used for curative purposes either as a routihe, 
or because the case is tedious in its course. The vaccine should be specially 
made for each patient, and shdtild, by preference, be autogenous. Sensitised 
typhoid vaccine has also been iBed*. There does not yet appear to be good 
evidence that curative vaccine influences materially the course or the mor- 
tality of the disease. As regards dosage, here too there is considerable 
latitude in choice ; some observers give small doses, e,g, 10 million bacilli on 
idternate days for 6 doses, to be repeated after an interval of (say) 1 week ; 
others give doses as large as 100 to 200 million bacilli, and repeat them aftef 
"t to 10 days’ interval. This lack of uniformity in practice is probably due to 
too little consideration being given to the stage of the disease-process at 
v^ch the treatment is tried. 

The prophylactic treatment of t^hoid fever by typhoid vaccine. h|U9 been 
definitely proved to be successful, if reliance may be placed upon the Recently 
published Army statistics. There is abundant evidence that the immunity 
conferred, though relative rather than absolute, is definite, and that it lasto 
certainly for a coup)e of years. If the vaccine be given in two doses, with an 
interval of 4 or 6 days, both the local and the general reaction are conaidMably 
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diminislied. ' The vaccine is usually made up to include B. tyjhom, B. fm- 
typhosus A, and B. paratyphosus B, The actual composition of the vaccines 
to be obtained from stock varies somewhat, but most of them contain 1000 
million (mixed) bacilli in the first dose, and 2000 million bacilli in the second 
dose. The vaccine should be freshly prepared, ^d seferdl different strains of 
bacilli should be utilised in their manufacture. i 


Hobder. 

John Matthews. 



SECTION II 

•GENERAL INFECflOUS DISEASES 

A. BACTERIAL DISEASES i 

TOX^IA; SEPtiCiSMIA; PYAEMIA 

ThbP main results of the invasion and infection of the body by micro- 
organisms are discussed in the section upon infection and immuny;y. It is 
important to distinguish clearly between ‘‘ invasion,” “ infection ” and 
“ intoxication,” and the reader is referred to the section mentioned for the 
consideration of these* several processes. The present article deals more 
particularly with the clinical and clinico-pathological effects of infection by 
the so-call(jd pyogenic micro-organisms. 

I. Toxaemia 

This term is applied to the condition of a patient who is absorbing into 
the tissues and circulation toxins elaborated at some local site of microbic 
infection. The diseases caused by the specific microbes of diphtheria and 
tetanus are examples of toxaemia, the sites of infection being in the former 
disease the fauces or larynx, and in the latter disease the damaged tissue 
about a wound or abrasion. Erysipelas is a good example of toxaemia, 
set up by the specific dermatitis induced by infection of the skin witji 
S, 'pyogenes (vel S, hwmolyiicm). The symptoms of toxaemia are variable,* 
and depend upon the special affinity that the toxins concerned have for certain 
tissues or organs. There are, therefojre, general symptoms common to many 
rnicrobic infections : fever, rigor^ malaise, vomiting, pains in the back and 
limbs, headache, sweating, etc. ; and special symptoms, such as are mani- 
fested by an affinity of the toxin for nerve structures (paralyses, spasms, 
delirium, etc.), or for the heart (arrhythmia, tachycardia, cardiac asthenia, 
etQ.), and others. 

• II. Septicaemia 

.Septicaemia is & condition in which the infecting microbe transgresses 
the tissue barrier at the site of local infection and invades the blood stream, 
multiplying therein, and thus continuing the infection in a general manner. 
The mere existence of the microbe in the blood stream is not to be considered 
as necessarily constituting a true septicaemia. Thus we know that during 
the first few days of an attack of t3rphoid fever, of pneumonia, and of certain 

^ Lord Border is indebted to Dr. £. B. CoUinaD for help in certain of his articles. 

4 
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other diseas49s, the specific microbe can very often be isolated from the 
circulation by blood culture. The more thoroughly the investigation of 
microbio infections by blood culture is undertaken, the more patent it becomes 
that at some stage' or other the infecting organism exists in the circulation, 
r BactericBmia is a convenient term by which to express the (temporary) 
existence of micro-organisms in the blood siream in other states than true 
septicaemia. 

There ate two main conditions pf septicaemia in<so far as this is related 
to the local infection. (1) The local infection may be obvious, the septicaemia 
clearly resulting from this ; or (2) no local infection may be discoverable, or 
the local infection may be, at best, merely surmised. This second form of 
septicaemia was formerly termed “ cryptogenetic.’^ Even at a careful 
post-mortem examination the source of local infection may not be manifest 
in some of the cases illustrating this type of septicaeipia. 

The microbes chiefly concerned in septiccemia are Staphylococcus aureus^ 
Streptococcus pyogenes (vel hcemolyticus) and the pneumococcus, li^uch 
less commonly the gonococcus, Pfeifer’s bacillus and B. pyocyaneus perform 
this r61e. ' 

The local infections tending to lead to septiccemia are chieflv concerned 
with the throat (streptococcus), the uterus (“ puerperal fevers ^’), the sub- 
cutaneous tissues of the hand and foot (infections during operations and post- 
mortem examinations, septic wounds, etc.), and the site of surgical operations 
(post-operative septicaemia). 

Symptoms. — The symptoms in septicaemia vary much ; there is also 
great variation in the intensity and course of the disease. Some of the 
worst cases from the point of view of prognosis are those in which physical 
signs are conspicuous by their absence, whether as regards the site of the local 
infection or as regards the development of secondary lesions (thromboses, 
visceral inflammations, etc.). Thus, in a case of puerperal septicaemia, if a 
careful examination of the pelvic organs reveals no defect in the uterus or its 
adnexa, and if no signs of local concentration of the infecting agent be found 
elsewhere, the case is likely to be one of great anxiety, and reUovery is unlikely. 

. ^ The symptoms include pyrexia, usually considerable in degree, and most 
often intermittent in character. Rigors are not uncommon, though by 
no means constant. The patient is generally free from pain and local dis- 
comforts, but feels exhausted and veiy ill. The mental state is usually 
normal ; in some cases the outlook is disproportionately optimistic. Sweats 
are common, especially if the pyrexia is markedly intermittent. Diarrhoea 
may occur. Some degree of general abdominal distension is common. The 
spleen may be palpable. The pulse is quickened, the pulse tension lowered, 
and there may be subjective cardiac disturbances related to the toxic myo- 
carditis which is an invariable result of the main pathological process. ' A 
progressive h8emol}rtic anoemia is one of the most strildng features in most 
septicasmias, both clinically and upon examination of the blood. A steady 
decliAe is observed in tl(e number of red cells and in the haemoglobin content. 
The leucocytes vary a good deal, and their number constitutes a helpful 
point in prognosis : the smaller the count the worse t^e outlook. Loss 
of weight is not a noticeable s 3 aimtom, except in cases which become 
** chronic,” nor must the absence of this feature lead, of itself, to a favourable 
view as to the outlook. Eiythemata are often seen, both diffuse and discrete, 
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especially in cases due to stieptococcns inaction ; they aie ^rone to be 
evanescent. Puipura is not uncommon. Joint pains and swellings are 
also common, and these not seldom disappear without any metastatic abscess 
formation. 

Prognosis. — The ptognolsis is serious in all cases of septicsemia, though 
less so now th|tn formerly. This is partly because, as the result of the earlier 
and more extensive use of blood cultures, more cases are recomised, and 
partly because the exploitation of imm^e therapy has, no doubt, added a 
useful element^f treatment in many instances of the disease. Of serious 
import are the following : rigors, the absence of signs of the local infection, 
the ab&nce of cf definite leucocytosis, rapid progression in the associated 
ansemia, eaiiy dilatation of the heart, vomiting and delirium or stupor. 

• III. •PY-ffiMIA 

j^hen septicasmia is complicated by the formation of multiple absbesses, 
or of multiple foci of tissue necrosis, the clinical condition is conveniently 
spoken of as pyaemia. • 

All pyaemic patients are septicaemic, but not all septicaemic patients are 
pytemic. Some septicaemias tend to be pyaemias from the first, in other 
cases there is h late development of the pyaemia after a period of simple 
septicaemia lasting for days or, it may be, weeks. In the great majority of 
cases of pyaemia the primary infection is quite obvious. 

There are three types of pyaemia according to the anatomical distribution 
of the primary infection in relation to the circulation. 

1. Systemic venous py®wia.r-This is the form which is seen in osteo- 
myelitis due to Staphylococcus aureus, in suppurating wounds (staphylococcus, 
streptococcus, B, coli, etc.), in suppurations of the urinary tract, and in 
suppurating dermatitis and cellulitis. The metastatic abscesses form in the 
lungs, kidneys, perirenal tissues, joints, bones, and, less often, in the heart 
wall and in the brain. The symptoms are those of a severe septicasmia 
together with those of the disease-processes set up by the focal events just 
referred to. Some of the cases are of long duration, and when this is so the 
patient is apt to become very emaciated . 

\ / 2. Portal pycemia (suppurating pylephlebitis). — This is the form of pyesmia 
resulting from certain pyogenic mfactions in the alimentary tract — ^rectum, 
colon, appendix, gall-bladder and elsewhere. The microbic infection follows 
in ascending fashion the radicles of the portal vein, setting up a septic 
thrombosis and ultimately causing multiple abscesses in the liver. The 
symptoms are those of a severe febrile illness with acute or subacute 
abdominal signs, i noder atejaundice, and an enlarging liver. The diagnosis, 
iif sometimes diffiGuItri)ut when indubitable the prognosis is extremely 
grave. The micro-organisms concerned are generally of the coliform group, 
OF streptococcus ; tnixed infection is not uncommon. 

3. Arterial pyemia . — This form of pyasmia is seen in infective endo- 
ca^itis, with which disease it is, for the most part^ identical. The fbeus of 
primary infection, so far as the pyesmic process is concerned, is the endo- 
cardium, and especially of the valves, where colonisation of microbes takes 

5 lace, and whence innumerable septic emboli proceed into the arterial system, 
eeing that in the ^at majority of the cases this focus occurs on the 
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side of the htort the emboli, if they set up metastatic areas of infection, do so 
f in organs and tissues supplied by the systemic vessels ; spleen, brain, kidneys, 
limbs, etc. In the less common instances, where the endocarditic focus is on 
the right side of the heart, the infection being grafted upon a congenital 
r. lesion, the emboli lodge in the pulmonary vesselft, producing multiple infarcts 
in the lung, usually with associated pleurisy. ' ,, 

The microbes most often causing infective endocarditis are organisms of 
feeble virulence (streptococci of thp salivary and fsscal groups) ; this fact 
accounts for the infrequency of suppuration in the infarcted,^reas occurring 
in this disease. When, however, the endocarditis is due to such virulent 
microbes as Staphylococcus aureus and Streptococcus pyogenes, abscess forma- 
tion does occur in the infarcts. f 

Treatment. — The treatment of this group of infective processes, and 
especially of the cases of septicaemia and pyaemia, not infrequently taxes 
the practitioner’s resources to the utmost. The widest possible view should 
be taken of the therapeutic position, but all highly experimental measvjes, 
of which a large number frequently come up for review in connection with 
the more J,evere or tedious cases, should be regarded with a healthy scepticism. 
The programme of treatment should be considered under four heads : general 
measures, drugs, specific therapy and surgery. . • 

1. General measures , — These include rest, ample nutritiou8*dict| abundant 
fresh air, the control of fever by hydrotherapeutic means, and the main- 
tenance of a cheerful outlook in the patient and in his medical attendant. 
The nursing of these “ septic ” patients is of great importance, and experience 
of similar cases is a great asset. 

2. Drugs . — Drugs having reputed bactericidal action are numerous, but 
experience does not justify any degree of confidence in them even when the 
chemical agent is exploited generously and by the intravenous route. There 
has recently been a vogue for the intravenous use of mercurochrome in 
cases of septicaemia, but the results have not, in the practice of the writer, 
proved very promising. The intramuscular injection of colloidal manganese 
in the staphylococcus cases, and of colloidal silver in the streptococcus cases, 
hfbs yielded some apparent good results. 

To control the progressive anaemia, over and above the general measures, 
arsenic is perhaps the most useful remedy ; nt may be given conveniently as 
sodium cacodylate, gr. 1, once or twic^dfyly, in the form of intramuscular 
injection. The writer often combines it with nucleic acid, a useful stimulant 
to leucocytosis, in the following formula : 

ft Sod. cacodylatis, gr. ii. 

Ac. nucleici (sat.) ad ll\xv. 

3. Specific therapy . — For a detailed account of the measures that may 
be used in order to combat the infection by way of immune therapy, the 
reader is referred to p. 29. These measures are, it goes without saying, 
of mu<^h,greatei theoretical importance than those which act non-specifically. 
Unfortunately our knowTedge of efficient specific remedies grows very slowly, 
and there are many gaps and guesses in it. All the same, careful considera- 
tion should be given in every case to the nature of the initection and to the 
question if some form of specific treatment, whether by immune serum qr 
by vaccine, or by both, may not be of servicct 
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4. Transfusim of blood . — This measure may be helpful in particular 
cases. 

5. Surgery , — ^All abscesses developing in the course of a pyaemia must be 
drained forthwith, either by aspiration or by free incision, the former for 
preference, and if pfacficable, e^ipecially in patients who are .very ill. 

. TERMINAL INFECTION 

• 

Micro-organisms which are found ill the tissues in the course of a post- 
morteri) examination are related to them in four different ways, (i.) They 
may be the primary infection leading to the disease-process which causes 
death. (ii.)*They may be present as secondary infections, in association 
with the primary infection, and they may or may not be largely responsible 
for the death of the patient, (hi.) They may be present as a “ terminal 
infection,” the disease-process from which the patient suffered being not 
itself manifestly of microbic origin, but one tending to lower the tissue 
resistance to infection. The terminal infection in these cases generally, 
as the name implies, precipitates the lethal event, or actually Causes it. 
(iv.) They may be present merely as an agonal or sub-mortem invasion, or 
even as a post-mortem invasion. It is necessary carefully to distinguish 
between tHe last two of these relations. The mere isolation of organisms 
from certain tissues (e,g. the mucoid material of the middle ear) in the post- 
mortem room does not prove that they were present in these situations during 
life, still less that they were operative by way of actual infection. It is even 
doubtful if the cultivation of organisms from the blood of the heart, or from 
the cerebro-spinal fluid, after death, gives evidence of infection during life, 
though some authorities consider that it does. Much depends, of course, 
upon the conditions at the time of the investigation. 

Terminal infection does certainly occur, however, in well-recognised form, 
and quite distinct from sub-mortem invasion. The organisms most often 
responsible for the condition are the less virulent strains of streptococci 

salivarius and S, fcecalis), the coliform group, staphylococci and the 
tubercle bacillus. B. proteus and B. aerogenes capsulatus are also fouifd 
to operate in this manner at times. 

The disease-processes in whibh terminal infection frequently occurs are 
cirrhosis of the liver, granular kidney, diabetes, leuksemia and morbus cordis. 
There is a latent form of infective endocarditis (most often streptococcal in 
origin) which is also of the nature of a terminal infection. Serous membrane 
tuberculosis, and especially peritonitis, is quite common in cirrhosis of the 
liver. Many of the patients in whom this terminal infection occurs are so 
iirat the time the event arrives that it frequently goes undiscovered, partly • 
because their responses to infection are feeble and partly because clinical 

examination is difficult. 

• • 

STREPTOCOCCUS INFECTION 

• • 

The streptococci form a group of micro-organisms in which the different 
members vary greatly in virulence. They also vary in their morphological 
and cultural features and in their biochemical reactions. There is, there- 
fore, no little difficulty experienced in any effort at successful classification. 
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Broadly speaking, there are two main groups of the microbe. (1) There 
is the highly virulent group called Streptococcus pyogenes to which the 
alternative name Streptococcus hc&molyticus is applied, on account of its 
property of hsemolysing when cultivated on blood-agar. (2) And there 
‘ is the more feebly virulent group S, viridmis, including the variants S. sali- 
varius and S. fcecdlis of some authorities. The first type isc usually seen 
in long and curling chains when recently isolated, and the second is 
usually seen in short chains of two, four, or somb number of relatively 
few members. * • 

S, pyogenes (vel S. erysipelatosus ; S. hcsmolyticus) is the causative 
microbe in erysipelas, in acute abscess formation, in acute cellulitis and 
lymphangitis, in severe operation and post-mortem infections when these are 
of streptococcus origin, and in the more virulent streptococcus infections 
complicating; influenza, scarlet fever, and some other .specific fevers. 

8 . .mridans (S. salivarius and 8 . fwcalis) is found ia association with 
pyorrhoea alveolaris, with secondary streptococcus infection in rheuiwatic 
fever, with arthritis occurring in connection with focal infections, and with 
most chrohic and subchronic infections of streptococcal origin. The strepto- 
cocci found in the heart valves, and in the blood stream in cases of sub«acute 
bacterial endocarditis, are for the most part of this nature. 

The clinicaL results oj streptococcus i7iJtcLion vary according as the infection 
is by the first or by the second of these types of the microbe. In infection by 
S. hcBmolyticus the disease-process is usually acute and often fulminant. 
Septicaemia results not infrequently, and pyaemia is not uncommon. If 
endocarditis results from the infection and embolism occurs, the infarcts 
suppurate. In infection by S. mridans the disease-process is prone to be 
suuchi'onic, or at most subacute. Septicaemia is uncommon, except in 
association with endocarditis, in which condition embolic infarcts proceed 
to coagulative necrosis, but not to abscess formation. 

Treatment of streptococcus infection is dealt with in the article on 
Specific Therapy (p. 44). 

ERYSIPELAS 

Definition. — ^An acute specific diseasd, due to infection of the skin 
by Streptococcus pyogenes^ leading to* local dermatitis and constitutional 
symptoms, of which fever and toxaemia are the most prominent. 

Etiological Factors. — Infection by 8 . pyogenes is certainly the essential 
factor. The more carefully the cases are examined and the patients questioned 
the more certain it becomes that in the great majority of them some abrasion, 
It may be very slight, is present in the skin at the site of infection. This 
abrasion may be an actual wound, whether of a surgical operation or nbt. 
More often it is less apparent — a scratch, an insect bite, the chafing of a foot 
by a badljr fittin^j^ shoe, etc. Contact by the human hand during the infliction 
of there.slight injuries i^ not uncommonly a feature in the case. 

Bad hygienic conditions seem to contribute to the incidence of the disease, 
such as defective sanitation and ventilation in public institutions. Formerly 
the disease was rife, almost epidemic, in hospitals, and oniefly amongst the 
surgical patients. During the puerperium a woman is prone to erysipelatous 
infection. 
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The disease is said to have a seasonal incidence (January tt> May), and 
Newsholme showed that the carves of its prevalence conformed somewhat 
to those of scarlet fever and acute rheumatism. We do not know, however, 
the reasons for this. 

The disease is mord common in women than in men, perhaps because 
of the puerperal cases. Alcohohsm is a great predisposing factor, and appears 
to determine recurrences of the infection in certain liable individuals. Gout 
is another factor rather bommonly presei^t. 

SymptomSi^There is an incubatidn period of some 2 to 5 days. The 
onset is usually abrupt, often with a rigor (or a convulsion in little children) 
and a s&arp rise df temperature — 102^ to 103^ F. In severe cases the patient 
supers fronf malaise, aching pains about the body, and headache. The 
headache may be so severe as to mislead the observer into thinking there 
is some cerebral infection (e,g, meningitis). Delirium may be present, 
rendering the doubt still greater. If, as is sometimes the case, the local 
lesi<Ki is not apparent to the patient, or is not discovered on examination, 
the case may be very obscure indeed. But in the majority of instances there 
is a feeling of hea,,t* tightness, or pain at the site of infection, leading to the 
recognition of the dermatitis. The inflammation usually appears during 
the second day — ^the skin is red, hot to the hand, slightly raised, with a 
spreading fliargin upon which there may be minute vesicles containing clear 
or turbid fluid. The area spreads rapidly, and becomes oedematous, the 
degree of this latter effect varying with the situation of the inflammation. 
If this is the face, the oedema is marked, especially if the eyelids and lips 
are involved : the whole face may then be greatly swollen and the patient's 
features scarcely recognisable. • Op the limbs there is frequently present 
some degree of lymphangitis — red streaks, more or less continuous, stretching 
upwards towards the groin or axilla, in which situations the lymph glands 
are frequently swollen, painful and tender. When the dermatitis^ is fully 
developed the vesicles already referred to may become blebs of considerable 
size. 

In less severe cases the constitutional disturbance may be much milder, 
but so long as the diagnosis is definite the development of serious symptom^ 
must always be regarded as possible, especially it the patient be elderly or 
debilitated. * 

The course of the disease varies considerably. If uninterrupted by 
specific treatment it lasts from 1 to 3 weeks. 

Complications. — ^Albuminuria is not uncommon in all cases in which the 
temperature is high. Signs of nephritis supervene in not a few severe cases ; 
when this is so the question should arise as to the previous integrity of the 
kicLney . Gildema of the larynx is a rare compUcation ; spread of the inliamma- • 
ri6n horn the face to the orbit is less uncommon, and in this event meningitis 
is to be feared. Pneumonia sometimes occurs, again in debilitated, elderly 
or* alcoholic subjects. Septicssmia, it may be with a fulminating form of 
infective endocarditis, is another serious possibility.^ . ^ 

Diagnosis.— Reference has already been made to those cases in which 
the real nature of the disease is masked by the severity of the general invasion 
symptoms and tne non-discovery of the skin lesion. Apart from such 
instances the diagnosis is rarely difficult if the examination be carefully 
conducted. The prosence of even the smallest vesicle in association wiw 
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a suspicioul red area of skin should be investigated by piercing it with 
a ver^ fine capillary glass tube and filming and cultivating the contents, 
even if these seem to the naked eye to be almost clear fluid. The discovery 
of a long-chained streptococcus in the films not only establishes the diagnosis, 
it enables the practitioner to adopt prompt, specific *m€fttsures of treatment, 
and gives him material for the preparation of a vaccine, should the use of 
this be deemed desirable. 

Prognosis. — The disease is verf fatal in infants and in old people. It 
is dangerous in alcoholics, nephritics ^nd the plethoric gouty«type of patient. 
In all others the outlook is good. But septicaemia is of grave omen, and 
if associated with endocarditis it is always fatal. Meningitis, following 
orbital cellulitis and ophthalmia, is scarcely less lethal. The dbcurrence of 
acute nephritis, of cellulitis of the neck or of pneumonia, though all of these 
give rise to great anxiety, does not render the case hppeless. 

Tr.eatment. — Prophylaxis. — The patient should be isolated, and the 
greatest care should be taken in nursing, as well as in all the examinaHonsr 
made by the medical attendant. The sick-room should be large and well 
ventilatefi. 

Curative. — (i.) Local measures. — Various applications are in use. 
Perhaps one of the best is ichthyol ointment (25 per-cent.), though this has 
the disadvantage th<at it somewhat obscures the local signs, lotion of 
perchloride of mercury (I in 4000), continuously applied on linen strips, is 
free from this objection. The old method of painting the spreading edge of 
the dermatitis, and the healthy skin around it, with tincture of iodine, has 
many advocates. In erysipelas of the face the eyes should be protected 
by a few drops of argyrol (5 per cent.), applied two or three times in the 
24 hours. 

(ii.) General measures . — Full diet is allowed, provided it can be digested. 
In severe cases ample fluid must be given, as to all septic diseases. 
Volatile stimulants (brandy) are indicated whenever the constitutional 
symptoms are severe and the heart flags*. Febrifuge drugs are best avoided, 
the temperature being controlled by hydrotherapeutic or aerotherapeutic 
.iflethoda. There is probably no drug that possesses a specific ” value in 
the disease, though the writer usually follows the lead of those enthusiasts 
who strongly recommend perchloride of irdh. If this be used it should be 
given iu n^^xx doses, very freely diluted®, ewery 4 or 6 hours. 

(iii.) Immune therapy . — The prompt use of univalent S. pyogenes serum, 
preferably concentrated, and in certain cases the use of “ scarlet-fever 
antitoxin,” probably constitute the best method of exploiting specific 
measures of treatment. 

Horder. * 


SCARLET FEVER 


S 3 ^pnym . — Scarlatj na. 

Derfinition. — An acute specific fever of sudden onset 'characterised by 
faucial inflammation, a punctate erythema of the skin, ai^d a tongue at first 
furred but later raw with prominent red papillaa. Desquamation follows, 
and inflammatory sequelse may occur, involving especially the ears, cervical 
glands and kidneys. 
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etiology. — Scarlet fever is a disease of temperate climes*and seldom 
gains a foothold in tropical or subtropical countries. It is endemic in large 
cities and populous centres, tending to flare up every few years in local 
epidemic form owing tp the accumulation of susceptible m&terial. Its general 
epidemic prevalence!; hbwever, js irregular, and no definite, periodicity has 
been recognised. In the United Kingdom it is prevalent in the latter part of 
the summer and reaches its maximum at the end of the autumn ; a fall in 
the number of cases th*en occurs, the period of least prevalence being the 
spring. Of late^years, although the prevalence has not appreciably declined, 
the mortality has fallen and the type of case become less severe. Severity, 
however, stiU varies greatly in different years and in different localities. 

The case* mortality of scarlet fever (proportion of deaths to attacks) is 
not more than 1 or 2 per cent. It is greatest in the first year of life and 
diminishes with age. Eemales are more liable to infection than males, but 
attacks in males are rather more likely to terminate fatally. 

6f predisposing causes, childhood and the absence of acquired immunity 
arc the most important. Infants under one year of age seldom contract the 
disease. The maximum incidence occurs during the fifth and si^th years 
of life, a period slightly later than is the case with such diseases as whooping- 
cough and measles. Adults are not exempt, but scarlet fever is rare in the 
aged. As %. rule, one attack protects permanently, but second attacks do 
undoubtedly occur. Multiple recurrences should probably be referred to 
some other cause than scarlet fever. 

Poverty, by entailing shortage of food, overcrowding, and defective isola- 
tion facilitate the spread of the disease and augment its death-rate. 

The virus resides in the mucous secretions of the nose and throat and in 
the secondary suppurative lesions. The disease is infectious from its com- 
mencement, but the exact duration of infectivity cannot be determined for 
any given case. Six weeks’ isolation is generally sufficient if by that time 
the mucous membranes be healthy and the skin free from sores. Many 
authorities reduce this period to 4 weeks for mild and uncomplicated attacks. 
Late desquamation is not regarded as dangerous, and the infectivity of urine 
which remains albuminous has never been proved. The infectivity of scartet 
fever is not nearly so great as that of measles, varicella or small-pox. 

In most cases infection is derived directly from a person suffering with, 
or recently recovered from, the diseifte, but transmission by infected fomites 
or infected milk may also occur. It is an important fact that discharges 
from the nose, throat, mouth and ear may remain infectious for many weeks, 
and pre-existing purulent discharges also become infectious when scarlet 
fever is contracted. The occurrence of catarrhal infection of the nose or 
throat in a scarlet fever convalescent may lead to a recrudescence of in- * 
fectivity. 

Intermediary carriers have on occasions spread the disease without 
thefnselves showing signs of infection. On rare occasions, too, convalescents, 
although apparently healthy, have for months reqjained capable of^trans- 
mitting the fever. The infectivity of carriers appears to be intermittent, and 
the receptivity of Jbhose exposed is increased by debilitating circumstances or 
acute disease, of which diphtheria may be cited as an example. Attendants 
on scarlet fever capea, although long immune, may finally contract the 
disease. 
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Infected *milk may be responsible for localised and, sometimes, for more 
widespread outbreaks of the fever. In most instances the milk has been 
infected from a human source, but possible derivation of infection from cows 
with ulcerated udders and teats is suggested by the well-known Hendon 
outbreak. Scai;)et fever is not known to ^e transtnitted by water or by 
sewage. Cases of wound infection are not numerous, but puerperal scarlet 
fever is well recognised. 

Patholdgy. — Klein, in 1887, Violated a streptbcoccus from the teats 
and udders of cows at Hendon, and Considered it the causal agent in a milk- 
borne epidemic of scarlet fever. It has been customary, however, to regard 
the streptococci found in the throats and tissues of scarlatiflal cases as secon- 
dary invaders, it being impossible to grow these organisms from*the blood of 
patients suffering from the fever in its toxic, and presumably uncomplicated 
form. • • 

Drs. George and Gladys Dick, of Chicago, now have produced evidence 
that scarlet fever is a local infection of the throat by a hsemol^ic streptocofcus, 
and attribute the general symptoms of the ‘disease to toxins absorbed from 
the local •focus. They have infected patients with scarlet jEevcr by swabbing 
the fauces with a pure culture of their organism and have elaborated a test 
analogous to the Schick test in diphtheria. This is the Dick test. It is mkdc 
.by the intradermio injection of 0*1 c.c. of a 1 in 1000 dilution of ^xic broth 
filtrate in saline solution. Boiled filtrate is used as a control. An erythema 
at the point of injection, maximal in 24 hours, indicates susceptibility to 
scarlet fever. The same types of reaction occur as in the Schick test (g*v.). 
During the first few days of scarlet fever a positive result may be expected, 
but the test may prove negative for soi]pe days after the administration of 
anti-scarlatinal serum. A certain number of convalescents remain positive 
to the test, but the majority become negative. 

Susceptible persons can be immunised by subcutaneous injection of 
minute but increasing doses of scarlatinal toxin at intervals of 4 to 7 days. 
For adults four or five injections are required, commencing with 500 skin 
test ” units and ending with a dose of 10,000 units. Larger doses at fort- 
n^htly intervals, amounting to a total of 25,000 to 50,000 units, are used 
by some. If too large an initial dose is given, a transitory “ miniature 
scarlet fever may result, but this is rare. •Immunity develops more slowly 
than in the case of diphtheria, and itw duration is unknown. If the Dick 
test proves positive 6 months after, a further injection is recommended in 
the case of those nursing scarlet lever. 

By immunising horses, an antitoxic serum is produced, which may bring 
about a rapid amelioration of the acute symptoms of scarlet fever, but has 
* little influence in preventing complications. * 

Schultz and Charlton pointed out that intradermic injection of 1 c.c. ‘of 
the serum from a patient convalescent from scarlet fever will, in a few hours, 
cause a* local blanching of the rash of the fever. This is known as the blantsh- 
ing tegt.. W. Mair suggests that the test is due to antitoxic immunity in the 
donor, <which will account for its occasional failure, and also* the fact that the 
serum of some donors not known to have had scarlet fever, will give the 
reaction. The antitoxin prepared from the Dicks’ scarlatinal streptococcus 
possesses the same blanching property, and now is used for the test. 

The post-mortem appearances in scarlet fever are fiot distinctive. The 
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rash, unless hssmorrhagic, disappears after death. Such grosa^changes as 
are found in the fauces, ce^^ical glands, lungs, kidneys and liver, together 
with moderate enlargement of the spleen and lymphoid structures, merely 
indicate an acute infective process. In severely toxic cases, early de<iom- 
positibn with much post-mortem staining of the tissues, fluidity of the blood 
and subserous^ecchymoses, indicate the intensity but not the nature of the 
infection. In cases surviving longer, inflammations of the lungs, serous 
sacs, endocardium, pericardium and jo^ts may possibly be present, and 
desquamation ivay be recognised, oearlatinal nephritis is described as 
being essentially glomerular m t 3 q)e, but other parts of the kidney are also 
involved. • 

Symptoms. — The incubation period is short, the period which elapses 
between infection and the development of the first symptoms being &om 
2 to 4 days, with an average of 7w hours. 

Invasion is abrupt, the cardinal symptoms being vomiting, headache 
and^ore throat. In some severe cases vomiting may be so urgent 'as to 
suggest irritant poisoning, especially if accompanied by diarrhoea ; in mild 
cases vomiting may be absent. Rigor is uncommon, convulsions •occasion- 
ally occur in children. Cough and catarrhal symptoms are decidedly rare, 
but a mild conjunctival injection is not unknown. The skin is hot and 
dry, the checks flushed, and the eyes bright. The limbs ache, the appetite 
is in abeyance, and the tongue rapidly becomes coated with white fur, 
through which the papillss project as red points. Slight nocturnal delirium 
is common. The temperature rises rapidly, and even on the first day may 
reach 103° or 104° F. An undue acceleration of the pulse is usually a marked 
eharacteristic, rates of 160 or more are common in young children, and rates 
of 120 to 140 in adults. 

Very mild cases often occur, and in these the symptoms of invasion may 
be absent, the rash being the first indication of the disease. 

Uniform injection of the tonsils, fauces, and uvula is present in the early 
stages of the disease. Later, the injection becomes more vivid, the tonsils 
are swollen, and a distinct follicular exudate often appears ; inflammatory 
oedema of the fauces soon makes its appearance in severe cases, and may be 
accompanied by free mucous secretion. ^J'he tonsils may become covered 
by a thin necrotic film, or a more or less coherent exudate may form which 
may encroach on the faucial pillai^ and base of the uvula, and closely simulate 
the membranous exudate of diphtheria. In the more severe forms of scarlet 
fever, the tonsillar and faucial inflammation is very intense, and both ulcera- 
tion and sloughing occasionally occur ; thick muco-pus trickles down from 
the naso-pharynx, and acrid discharge blocks the nostrils and excoriates 
thb upper lip. The respiratory obstruction is especially severe if adenoids, 
am present. In severe cases, inhalation broncho-pneumonia is a decided 
danger. 

• A punctate injdction may often be seen on the soft palate and adjacent 
part of the roof of the mouth even before the appearance of r^h on the 
skin, and is of diagnostic value. The eruption usually appears within '2l hours 
of the invasion, but may be delayed. It appears first on the upper part of 
the chest, the ro6t of the neck and the upper arms as a finely punctate 
erythema ; sometimes it is first seen in the axillee. It quickly spreads to 
the trunk and limbcT, reaclung the legs last. The cheeks are merely flushed, 
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and the exi&tence of an area of circum-oral pallor is a well-known and strik- 
ing feature. The thick skin of the palms and soles is also in most instances 
free from the distinctive rash. The eruption often shows a symmetrical 
intensification in certain regions, such as the lower abdomen and groins, the 
« inner aspects ot the thighs, the axillae, the back, anc^ the points and flexures 
of the elbows and knees. * , 

Of the two elements of the rash, one is minutely punctate, the other 
er)rthemat6us. It is the former i^rhich gives it its distinctive character. 
On coarse skin the puncta are particiJlarly large and may be palpable. When 
the erythematous element is intense the skin may actually appear cedematous 
and the puncta be quite obscured. In such cases, on subsitlence of ^he rash, 
yellow staining may be apparent. In addition to punctation and erythema, 
minute petechiae or small linear hsemorrhages are sometimes seen in the 
flexures of the groins, elbows, wrists and knees. Jhese remain when the 
rash has faded, and together with coarse injected papules on the outer sides 
of the arms and legs afford valuable evidence when the rash has §pnc. 
The rash on the buttocks and extremities may assume a slightly blotchy 
papular Appearance, and so bear a distant resemblance to that of measles. 

* Minute sudamina sometimes accompany the rash, giving rise to the variety 

known as scarlcUina miliaris. Itching is not common, and urticaria* is 
rare. r 

The rash may be quite transitory or may last a week or even longer. 
Generally speaking, it is more pronounced in severe attacks, but sometimes 
attacks which are quite mild show rashes of considerable intensity and 
persistence. A dusky, blotchy, morbilliform eruption, generally limited to 
the convexity of the knees and elbows, but sometimes more widespread, 
may supervene in grave cases. It is known as the septic rash. 

At the time of the initial faucial inflammation, the glands at the 
angles of the lower jaw are swollen and tender. During the eruptive period 
a moderate enlargement of the axillary and inguinal glands, sometimes of 
the posterior cervical glands as well, is often to be detected. The spleen is 
rarely to be felt At times the glandular swelling leads to confusion with 
jftbella, but the glands do not attain the size or show the marked tenderness 
characteristic of the latter disease. 

In an average case a rapid rise of tftnperature (Fig. 1) marks the 
invasion, but the ma^dmum may not be attained until the full development 
of the rash on the third or fourth evening, when readings of 103®, 104® or 
even 105® F. may be registered. Slight morning remissions occur. The fall 
is by lysis, reaching the normal by the fifth or sixth day of the disease. 
Termination by crisis is unusual. In bad cases of a septic type, the fever 

• is prolonged, with increasing daily oscillations as scpticssmic symptotns 
become prominent. In the malignant type of the disease, the fever is 
higher ^from the first and shows less remission, but occasionally is sub- 
normal throughout. A protracted remittent fever may occur in scariet 
fever ^without local sypiptoms or complications to account for it ; this 
variety is sonietimes known as the “ typhoid type.” 

Abrupt rises of temperature during the convalescent period may 
signalise the onset of such complications as adenitis, otitis, nephritis, 
endocarditis, empvema, or a metastatic abscess. Sometimes such pyrexia! 
attacks occur without ascertainable cause, but a thorough examination of 
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the patient is always necessary. Very mild 'cases of scarlet fever without 
obvious febrile disturbance certainly exist. 

Desquamation is a well-known characteristic, but the degree to which it 
occurs is very variable. The tongue peels in patches orstrips, and by the 
fourth day is raw with prominent papillae (raspberry tongue). The flushed 
cheeks begin k) shed a fine powder during the febrile period. Fine peeling 
of the lobules of the ears, of the margins of the lips, and of the skin at the 
root of the neck, possibly also above thi^pubes, next makes its appearance. 
By the end of the first week, peeling i^ generally well marked on the neck, 
chest, inner sides of the arms, and possibly on the trunk. Within a fort- 
night it may be Seen on the 
hands and possibly on the 
feet. It may not be com- 
plete on the latter until over 
6 weeks from the onset of the 
fevea Partial re-desquama - 
tion often occurs on the soles 
and is not infectious. The 
characteristic of the desqua- 
mation is the pinhole or ringed 
form in whfch it commences, 
the horny layers of the skin 
being shed first over the 
summits of the papilla}, form- 
ing apertures which enlarge 
centrifugally and fuse with 
their neighbours. Where the 
skin is thick, as on the hands 
and feet, it tends to separate 
in larger flakes, or may even 
be thrown off in the form of 
incomplete casts. A rather 
characteristic form of peeling 
is sometimes seen on the 
finger-tips when separation 
begins, as a split parallel to 
tlie free edge of the nail. 

In severe cases consider- 
able loss of hair may accom- 
pany or follow desquamation, but is temporary only, at all events in the 
younger patients. Furrows may also appear across the nails and take 
several weeks to reach the free edge. 

Although dcsqu^imation typically proceeds as described above,^ there 
are Vases of true scarlet fever where it is insignificant. It is unsafe to pro- 
nounce definitely against scarlet fever until 3 weeks have elapsed^ In 
doubtful cases the hands and feet should be watched with care. A dry 
powdery appearance of the palms and soles is sometimes the sole indication 
of peeling. During desquamation the skin may appear harsh, dry, cracked 
or even eczematous. , 

A polymorphonuclear leucocytosis makes its appearance shortly after 
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Fia. 1. — Simple scarlet fever. Showing abrupt 
onset and rapid lysis* 



62 ' general IN^’ECtlOUS DISEASES 

infection an*d reaches a maximum with the full development of the rash. 
It persists a variable time. A unique feature in favourable cases is an 
increasing eosinophilia during conv|Llescence. Fluidity and slow coapta- 
tion of the blood hre indications of severity, but apart from this blood ex- 
amination has little prognostic value. Dojile has described certain bodies 
seen in the pol 3 rmorphonuclear leucocyte when stained by Leishman’s 
method as being characteristic. They appear in the acute stage as more 
or less definite blue spots in the cytoplasm of the cdls. They are, however, 
not exclusively found in scarlet fevef . # 

Varieties . — These are : (a) Simple or Benign ; 
and (c) Toxic or Malignant. Surgical or Wound 
fever occurring during pregnancy or the puerperium, also ‘have special 
characteristics. 

Simple Scarlet Fever is characterised by an onset of moderate severity in 
which the initial vomiting is not repeated and sometimes is absent. The 
faucial infiammation is slight, and the temperature, which may reach 10}^ F., 
has almost reached its acme in 24 hours ; generally the climax is reached by 
the third day and amelioration of symptoms is then rapid. The urine may 
be normal throughout, or a trace of albumin may accompany the febrile 
disturbance. By the third or fourth day the tongue, at first slightly coated, 
has peeled, and slight powdering may be evident on the clr^eks. Con- 
valescence is rapid. 

The Septic or Anginous variety comprises most of the severe and fatal 
cases. It is characterised by intense faucial inflammation and a tendency 
to the development of septicssmic manifestations. Repeated vomiting, 
sharp diarrhcea and prostration may. signalise the onset. The faucial 
infiammation is either severe from the first or unexpectedly becomes so after 
a lapse of 2 or 3 days. The tonsils are much swollen and a patchy or coherent 
membranous exudate may form. Rapid and destructive ulceration of the 
tonsils, soft palate and its pillars sometimes occurs. The mucous membrane 
of the mouth may be excoriated and- bleed at the slightest touch. The 
pharynx, and even the upper aperture of the larynx, may become involved in 
the inflammation, although, as a rule, implication of the latter is more sug- 
gestive of diphtheria than of scarlet fever. The discharges from the throat 
excoriate the angles of the mouth and a pibrulent acrid rhinorrhoea irritates 
the nares and upper lip. Deglutitioif isepainful, respiration is obstructed, 
and the patient often sleepless, restless and later delirious. The cervical 
lymph glands become swollen and tender, and peri-adenitis or extensive 
sloughy cellulitis of the neck may ensue. This sometimes gives rise to fatal 
haemorrhage by eroding lar^ veins or even an artery. Cyanosis and coldness 
of the extremities and cardiac dilatation are common. The rash is geneitil^ 
intense, dusky and blotchy. The temperature often reaches 104® or 106® F. 
in the early stages of the disease, and pyrexia may persist long beyond the 
ordinary period and, changing its type, assume a remittent or intermittent 
septijcssmic form. ^ 

Death maj occur in the first week ; more often life is prolonged into the 
second week, by which time circulatory failure becomes ^pronounced ; hypo- 
static congestion of the lungs or spreading broncho-pneumonia occurs. 
Otitis, arthritis, suppurations of the serous sacs, endocarditis, or nephritis 
may appear as complications. 


(b) Septic or Anginous ; 
&arlet‘fever and scarlet 
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Many patients show septic symptoms of a much milder type and make 
good lecoveiies. In grave cases which recoyer, improvement is very gradual 
and usually sets in towards the end of the second week, but may be later. 

T(Mcio or MaUgnant Scarlet fever is characterised by a toxsBmic condition 
out of all proportion to^ the de^ee of inflammatory reaction in the throat. 
Such cases are«marked by high rover, cerebral disturbance, profound prostra- 
tion and heart failure. The rash is often petechial, but in the most severe 
attacks the patient may die before it has t^pie to appear, and the real nature of 
the disease may^nly be revealed by the*supervention of scarlet fever in con- 
tacts. The throat may be intensely injected, but the oedema, ulceration and 
thick piflnlent sedition which characterise the septic variety may be absent 
altogether. •Sometimes convulsions precede death, but mostly delirium 
merges into coma. Barely, however, the patient dies of cardiac failure with 
vomiting, prostration a^d extreme pallor, but with clear intellect, suggestive 
of the type of death seen in some cases of diphtheria. 

Siiflerers from the malignant type of scarlet fever mostly succumb within 
a week of the onset, sometimes within 24 hours. But, as in the septic form, 
cases of the toxic or malignant type are not now so common or chamcterised 
by such extreme malignancy as was formerly the case. 

Rarely scarlet fever assumes a hflemorrhagic form, with bleeding into the 
skin and sometimes from the mucous membranes also. This complication 
makes its appearance towards the end of the second or during the third week, 
and often proves fatal. It is possible that some of the cases formerly described, 
where hemorrhages occurred in the eruptive stage of the disease, were really 
hemorrhagic small-pox with prodromal rashes of scarlatiniform character. 

Surgical Scarlet Fever may be a^ sequel of operations, wounds, or bums 
and scalds. It is more often seen after operations on the nose and throat 
than elsewhere. The incubation period is short, often less than 3 days, and 
the rash may make its first appearance round the wound. Faucial inflamma- 
tion in such cases is often slight. Although the type of fever as a rule is 
mild, the infected wounds show a great tendency to suppurate. If the in- 
fection start from & wound or abrasion on a limb, injected lymphatic vessels are 
often evident which show a characteristic punctate rash. The corresponding, 
lymph glands are enlarged and tender. When the fever follows bums or 
scalds the incubation period is aho short and the accompanymg angina may 
be slight. Cases of surgical and of Jbum scarlet fever are not highly infectious. 
They are often left in general wards with impunity, but at the same time there 
is no doubt that occasionally they spread the infection. 

Scarlet fever may arise in the pregnant woman. In early pregnancy it 
is rare, and is said not to lead to abortion ; but occurring later it is very {)rone 
to produce abortion or premature delivery. When the infection occurs either 
immediately before or immediately after labour, it is apt to assume a grave 
form with a very hi^h mortality from septicaamia ; but there is no doubt mild 
attacks may occur even at this period. 

Anomalous forms of scarlet fever may occur ii^ which one or pipre of 
the cardinal symptoms are lacking. In some only sore throat is recognised 
(Scarlatina sine eruptions), and yet the patient may transmit the typical 
disease ; in others the rash, although present, is so ephemeral or atypical 
that its true nature escapes recognition ; in yet others, the rash is the most 
pronounced feature,* ^th fever and sore throat being insignificant. In 
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cases where*' the rash is very scanty or insignificant, desquamation may not 
be at all marked. 

Complications. — These are numerous and important. They may pro- 
visionally be divided into two groups ; those which arise locally in connec- 
tion with the faucial and pharyngeal inflammation^ and those of a general 
or more remote eharacter. To the first group, in order of frequency belong 
otitis, cervical adenitis, rhinitis, secondary tonsillitis and stomatitis, and 
aspiration broncho-pneumonia. The second group includes rheumatism, 
albuminuria, nephritis, endocarditis,' pericarditis, pleurisy aivd empyema. 

In severe cases complications show a great tendency to occur in combina- 
tion rather than singly. " ' 

Otitis . — This is met with in from 10 to 16 per cent, of theKsases, and is 
an inflammation of the whole mucous tract of the middle ear. Its greatest 
frequency is in childhood, and its incidence is favoured by the presence of 
adenoid tissue in the naso-pharynx. It is more common in severe cases, and 
may show itself by the end of the first week of the fever or later. Earache 
with an injected and bulging tympanic membrane are the signs to be expected, 
but sometimes a free discharge of muco-pus or pus and blood from the ear 
is the earliest indication. Unexplained pyrexia not due to fresh faucial or 
glandular extension or to one of the distant complications should always 
lead to a careful examination of the ears. Perforation, which usually is 
rapid, generally occurs in the upper part of the tympanic membrane. 
A very marked degree of deafness may occur, but fortunately is transient in 
most cases. Pain and tenderness with slight oedema of the mastoid appear 
in some instances, and may be accompanied by restlessness, vomiting and 
fluctuating temperature. The intensity of these mastoid symptoms may 
vary from day to day. In children the mastoid air cells are very superficial, 
and pus easily makes its way beneath the covering periosteum. 

Sometimes the labyrinth becomes implicated either by extension through 
its fenestrse or primarily. In such cases deafness, vomiting, vertigo and 
nystagmus may occur. Labyrinthine deafness may be permanent. 

Such intracranial complications as meningitis, extraduml abscess, lateral 
sinus thrombosis, cerebellar or temporo-sphenoidal abscess, belong to the 
more chronic forms of ear disease, but occasionally they arise during the 
acute stage of scarlet fever and need, move than ever, prompt recognition 
and surgrical treatment. Persistence of nmstoid tenderness with some local 
headache and slight fever may be the only signs of inflammatory mischief 
invading the dura in the vicinity of the lateral sinus. 

In most instances scarlatinal otitis subsides in a few weeks and the 
perforation of the membrane closes. 

Adenitis . — rapid and considerable swelling of the upper cervical lymph 
glands may occur during the convalescent stage of the fever. The swollen 
glands are usually those behind the angle of the mandible or higher up under 
the insertion of the sterno-mastoid muscle. The adenitis generally super- 
venes^ during the second, third or fourth week of the disease. It is marked 
by local tenderness ancf a sharp accession of fever. In favourable cases the 
temperature becomes normal in a day or two and the glandular swelling 
rapidly subsides, but suppuration may ensue. 

Secondary tonsillitis should suggest the possibility of diphtheritic infec- 
tion. Peritonsillar abscess may also occur. Ulcerative stomatitis with 
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much foetor of breath and sometimes even sloughing of soffT tissues and 
necrosis of bone are also looked upon as sccondaiy infections. Vincent’s 
organism and diphtheria bacilli should be sought for in such cases. 

Rhinitis , — ^Acrid or purulent rhinorrhoea is charalcteristic of septic 
attacks. The air sinuses may become infected. A rhinorrhoea which occurs 
in the later s|^ages of the fever is often responsible for the transmission of 
infection. True diphtheria bacilli are more frequently found in the nasal 
than in the ear discharges of those suffering from scarlet fever. 

Nephritis.— &]ig]it albuminuria occurring during the eruptive stage of 
scarlet fever is transitory and of no great importance, but during the third 
week, ifometime^ a little earlier, sometimes a little later, a characteristic 
nephritis may supervene. It is to be expected in a little over 3 per cent, of 
the cases, and is more common in severe than in mild attacks. Chill, damp 
and exposure favour it^incidence. The onset may be insidious or fulminant. 
In the insidious cases albuminuria, at first slight, and even intermittent, is 
the ^rst sign. In the fulminant cases, headache, vomiting, pyrexia and even 
rigor may mark the onset. The* urine becomes heavily loaded with albumin, 
casts and blood, and there is more or less suppression. The teAiperature 
may rise gradually or suddenly and show marked daily remissions. Lumbar 
pain is uncommon, but abdominal pain and constipation are marked features 
of some attacks. The amount of dropsy present is very variable. Anaemia 
is of rapid onset and very pronounced. The pulse tension is raised and 
cardiac hypertrophy is soon established, sometimes dilatation ensues. In a 
favourable case some improvement occurs within a week, the secretion of 
urine increasing, but the hesmaturia and albuminuria take much longer to 
clear up. In some cases albuminuria persists and chronic interstitial nephritis 
may ensue. The duration of an average attack may be put at 7 weeks, but 
is subject to much variation. Broncho-pneumonia, pulmonary oedema, 
oedema of the glottis, and uraemic symptoms occur in severe cases. Con- 
vulsions may be recovered from, but coma is of bad augury. In some cases 
of scarlet fever oedema is said to occur without nephritis, or at all events 
without albuminuria. 

Rheumatism . — This is a common complication, and usually makes ifs. 
appearance towards the end of the first week. The arthritis is fleeting and 
mostly involves the hands and \msts, but pains in the shoulders and elbows 
are not infrequent. Joint efiusioi^ ate not always present. The temperature 
is somewhat raised. Sometimes the endocardium and pericardium are impli- 
cated, as in ordinary rheumatism, but the profuse sweats and creamy tongue 
are absent. Scarlatinal rheumatism is more common in adolescents and 
adults than in children. A mono-articular or multiple suppurative arthritis 
with, it may be, pyaemic manifestations is sometimes seen. It is believed to 
be streptococcal in origin. Sometimes the rheumatism is gonorrhoeal. 

Cardiac complications . — There are three groups : those due to toxaemia ; 
those secondary tb rheumatic or pyaemic complications ; and* those 
accompanying nephritis. The toxsemic efiects are ^cardiac dilatatio)^ and 
acceleration of the pulse, which are so characteristic of this fever. 

Scarlatinal rheumatism is occasionally the precursor of simple or more 
rarely of malignaift endocarditis. An unfortunate feature is the tendency 
to pick out the aortic valves. The influence of nephritis in producing rapid 
cardiac hypertrophy* or inducing dilatation has already been mentioned. 
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Peiicaiditis ^7 ocooi quite Mrly in some oases of the septic type. The 
effusion is generally purulent. 

Pulmonary Neither, bronchitis nor broncho-pneumonia 

is common, but aspiration broncho-pneumonia may complicate septic cases, 
a (Edema of lungs may arise during the course of aoute^ nephritis. Lateral 
sinus pyssmia may give rise to pyemic infarction of the lu^gs, empyema 
and even pneumothorax. A primary empyema, often of insidious onset, 
occurs in sOmc patients. Lobar pi^eumonia is a rare complication. Occur- 
ring early in the disease, it is 8treplK)coccal in nature and ))he prognosis is 
very grave. 

Nervous complications , — If the delirium of onset, the nervous manifesta- 
tions of uraemia and the cerebral complications of otitis be excluded, it may 
be said that nervous disturbance during the course of scarlet fever is rare. 
In those predisposed, epileptic fits may, signalise the invasion. Hemiplegia 
with convulsive onset, incomplete paraplegia and peripheral neuritis have 
all been described. Chorea develops occasionally, usually in association 
with arthritis and endocarditis. Tetany Sometimes occurs. Mental dis- 
turbance bf a maniacal or melancholic type is an infrequent sequel, or may show 
itself during the acute stages. 

On rare occasions gangrene of the extremities has been encountered. 
It is sometimes embolic in origin and leads to mummification, but 
gangrene has also been described in association with purpura and in 
congenital syphilis. Post-scarlatinal diphtheria was, in pre-antitoxin days, 
one of the gravest complications. Diphtheria may develop at the onset of 
the fever, but more often appears during early convalescence. It occurs 
more often in hospital-treated cases than in others. Every throat inflam- 
mation about the nature of which there is the slightest doubt should be- 
subjected to bacteriological examination at once. This is a more rational 
procedure than the indiscriminate injection of all scarlatinal patients with 
diphtheria antitoidn. 

Relapse , — A recurrence of the fever, and rash before complete recovery 
from the initial attack occurs according to different authorities in from 0*6 
tb 7 per cent, of the cases. If the original attack were severe, the relapse 
is often mild, and vice versa. The sequels of a relapse are in nowise different 
from those of an ordinary attack. • 

Diagnosis. — Bacteriological identifica1;jon of the Streptococcus scarlatince 
is not sufficiently easy to afford much help in diagnosis. A positive Dick test 
before the third day of the attack is in favour of scarlet fever (it should 
become negative later) but a negative result does not exclude it. A positive 
Schultz-Charlton blanching test, made by the intradermic injection ofO ’2 c.o. of 
a 1 in 10 dilution of immunised horse serum applied to the newly developed rash 
is of more value. The reaction takes 8 hours to develop. The chief diffioulty 
arises with mild attacks and with patients who come imdor observation 
after the initial stage. In the former the rash is evanescent, constitu- 
tional disturbance slight, and the tongue often atypical. A history of a 
previous attack is of great weight, but diagnosis can only be confirmed by 
the supervention of desquamation or of some characteristic complication. 
Sometimes the infection of a contact gives the clue, lif davs immediately 
following the rash significant signs are, slight staining of the trunk, faint 
striae in the flexures of the elbows, knees and groins, t)r a triangular patch 
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of punctate erythema over Soatpa’s triangle. The submandljbiilaT glande 
may be enlarged, and coaree papules resembling goose-skin present on the 
outer aspects of the arms and legs. The tongue usually pe^d by the 
fourth day and remains raw and papiUated for about a. week. Slight albu- 
minuria, in the absqnce of diphtheria, is significant. 

Desquamation of the typical pinhde type rarely occurs in other condi-* 
tions than scarlet fever; the character t(» the accompanying symptoms 
and the time of appearance of the peeling must be taken into consideration. 

Simple tonsillitis is distinguished byjfte absence of punctate rash, a tongue 
which remainl heavily coated, and absence of desquamation. But an 
er 3 rtheuia may he present, with fleeting muscular pains and sometimes otitis, 
and even endocarditis or nephritis may occur as complications. 

Careful scrutiny of the b^y for a rash will usually prevent confusion with 
diphtheria. When faucial exudate is present in scarlet fever, it is usually 
softer and less coherent than in dipfitheria, and any great ulcerated areas are 
depressed below the general surface. In scarlet fever, too, the faucial •pillars 
ana soft palate may show the punctate rash, whilst pallor of the throat is more , 
distinctive of diphtheria. In scarlet fever, febrile disturbance is more 
marked, initial vomiting is common, and delirium may occur. The furtive 
erythema which sometimes appears on the chest in diphtheria is not ' 
punctate. ^ Bacteriological examination is decirive, but the two disecaes may 
coexist. 

When influenza is rife, cases of scarlet fever are apt to be overlooked ; but 
in influenza rashes are exceptional, and careful observation of the progress 
of the disease will soon lead to a correct diagnosis. 

Lobar pneumonia may, in children especially, by its abrupt onset, high 
fever, vomiting and faucial infiammation, give rise to suspicion of scarlet 
fever, a suspicion favoured by the flushed face and circumoral pallor which 
may be present. But the throat affection is trivial, the respirations are rapid 
and accompanied by action of the aloe nasi, and there is no punctate rash on 
the chest. Sooner or later consolidation of the lung may be detected, often 
iu such obscure oases at the apex or'high in the axilla. 

Food, drug, serum and enema rash^ often cause difficulty. Of drugs the 
most important rash-producers are copaiba and similar oleo-resins, q^uinine, 
antipyrine, the salicylates, aspisin ftud belladonna. Anomalous distnbution 
or polymorphic character of the ras|} should at once arouse suspicion, especi- 
ally so the discovery of urticari&l wheals. The history and accompanying 
symptoms are of importance. 

Erythema scarlaiiniforme is characterised by a punctate eruption which 
is sometimes patchy and confined to the trunk. The rash is remarkably 
persistent, and desquamation may ensue whilst it is still in the florid stage. ^ 
The peeling is profuse and the subjacent skin often erythematous. The’ 
characteristic sequelos of scarlet fever are wanting. The disea^ is not known 
to be infectious and is very apt to recur, which gives a clue to its recognition. 
Acute exfoKative dermatitis is by some regarded as identical with it. 

Oerman mect^les in the scarlatiniform stage closely resembles scarlet fever. 
The diagnosis turns on the trivial character of the accompan}7mg symptoms, 
which are chiefly eatarrhal, and the tender swelling of the mastoid and oodpilHU 
glands. Even when the rash is scarlatiniform on the trunk, distinct mornilli- 
form elements may* often be recognised about the wrists and on the lower 
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extremities, |tnd this, with the' history of an initial spotty rash on the face 
and around the mouth, is of great significance. The eyes are suffused 
and subsequent desquamation is insignificant. Sequel® are practically 
unlmown. 

Measles is more easily distinguished. The rash ij different and invades 
• the face. Catarrhal symptoms are pronounced and Koplik’s spots are present. 
Difficulty is only likely to arise in those cases of scarlet fever where a blotchy 
rash is present, or where the appearance of a septic iy.sh may simulate inter- 
current measles. ^ 

Prodromal rashes of a scarlatinirorm type may appeaf in small-pox, 
chicken-pox and measles. In small-pox, the punctate rash if. usually oonfined 
to the bathing-drawers area and to the axill®. Sore throat is jn favour of 
scarlet fever, whilst rigor and severe lumbar pain suggest small-pox. The 
eruption of the latter disease appears on the third day, and a doubtful case 
should always be isolated over that period. The inifial rashes of small-pox 
are said to be absent in children under 10 years of age. 

The eruption of chicken-pox may be preceded by a rash which is scarlatini- 
form, but it is more likely to be erythematous. The diagnosis turns on the 
condition of the fauces and tongue, the absence of the other sigsn of scarlet 
' fever, and the speedy appearance of the characteristic vesicles. 

As a prodromal rash in measles, a scarlatiniform eruption i^ decidedly 
rare. The marked catarrhal symptoms which accompany it will arouse 
suspicion, which is confirmed by the discovery of buccal inflammation and 
Koplik’s spots. 

Prognosis. — The mortality of scarlet fever varies with the type of the pre- 
vailing epidemic. Of late years, in Great Britain, a mortality of from 2 to 5 
per cent, has been the rule. Of other factors* age is the most important, the 
mortality being greatest in infancy (21 per cent.), diminishing rapidly after 
the second year, and continuing to fall until puberty is reached, the least 
fatal period being from puberty to 36, after which age a slight rise occurs. 
The death-rate is slightly higher in males than in females. Tuberculous in- 
fections are likely to be lighted up by the infection, and puerperal patients 
run a grave risk of septicaemia. Chronic renal disease, if present, is likely 
to*be adversely influenced. 

Malignant attacks are very fatal, and the peptic type of attack is also very 
serious, especially if broncho-pneumonia supervene. In adults, marked 
sleeplessness and delirium are unfavourable ftgns, and in children, convulsions 
occurring after the initial stage. With regard to complications, nephritis 
in many instances clears up, especially if detected early and properly treated. 
Grave symptoms are ur©mic convulsions, repeated vomiting and suppression 
of urine. Wdema of lungs often precedes the fatal issue. 

Of circulatory symptoms the occurrence of pericarditis is the worst. 
It is often purulent and may be associated with empyema. The danger of 
otitis media is remote rather than immediate in most cases. 

Treatment. — Prophylactic . — Infectivity ceases mostly within a period of 
6 weeks. • Late desquamation of the hands and feet is not a source of infection, 
but discharges from the nose, throat or car are dangerous. Convalescent 
carriers are responsible for something less than 3 per cent, of the cases treated 
in fever hospitals. The dangerous carrier is often characterised by unhealthy 
conditions of the nose, throat or ear, discharges from which may have re- 
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appeared owing to the supervention of catarrh. Patients with persistent 
tonsillitis, rhinorrhoea or otitis should be isolated for at least 12 weeks from 
the commencement of the fever. The discharge of patients direct from wards 
containing others in the acute stage of the disease should be avoided ; 
isolation for ^ day or two in It separate apartment is advisable. In cold 
weather the practice of bathing on the very day of discharge is not recom- 
mended, as a catarrh •may be thus i|}duced. Patients shouhl not pass 
straight from isolation into the company of children and other susceptible 
persons. 

Indhdduals in close contact with scarlet fever have at times been found 
to convey the infection, but a greater source of danger is the convalescent 
carrier, whose infectivity persists beyond the usually recognised period. 
The infectivity of such^ carriers has .been nkown to last for weeks and even 
months ; there is some evidence that it is intermittent. 

Jfhe rules originally formulated by the Medical Officers of Schools may be 
taken as a safe guide in practice, I'.e. isolation of the scarlet fever patient for not 
less than 6 weeks from the date of appearance of the rash, provided convales- 
cence is complete ‘and there is no evidence of inflamed throat or of discharge 
from the nose or ear, no suppurating or recently enlarged glands, and no 
ec;sematou% patches about the nostrils, mouth or elsewhere. The quarantine 
period for contacts is 10 days, provided disinfection was efficiently carried out 
at the commencement of that period. 

General . — Doubtful cases should be isolated until a definite diagnosis 
is made. Their premature transfer to a scarlet-fever ward is unjustifi- 
able. Isolation of scarlet fever at home is most successful when a whole 
floor can be set apart for the patient and attendants, and there are no 
children of susceptible age in the house. The sick room should be large 
light, freely ventilated and adequately warmed, the temperature being 
maintained at 55® F. to 60® F. according to the season. 

The action of the skin is promoted by a daily wash and a tepid sponge 
every evening during the pyreidal stage. This may be replaced by a daily 
warm bath when defervescence is complete. The bed coverings should be 
adequate, but not too heavy. During convalescence, flannel or wool is the 
proper clothing ; chill is by alb means to be avoided. During the febrile 
stage the diet should consist of njilkf barley water, or plain water and weak 
tea» When the temperature falls, beaten-up eggs and farinaceous food may 
be added and the diet gradually increased, nitrogenous food being allowed 
early in small amount. Most patients are fit for full diet within a week of 
the subsidence of the fever. Children, at all events, should be confined to 
bed for 3 weeks from the onset ; by this means chills are avoided, the usual • 
period of onset of nephritis passed, and the throat healed before the patient 
gets up. When the weather is warm, outdoor exercise may be allowed with 
advantage in the third or fourth week. * 

Special , — Attention should be paid to the mouth, teeth and gums^ since 
oral sepsis is believed to bring its own train of local complications. The 
bowels should be regulated with mild aperients. 

Concentrated Anti-scarlatinal serum should bo given early, in doses of 
10 to 20 c.c., and repeated daily in severe cases if necessary. The serum is 
given intramuscular^. If the intravenous route is chosen, reactions may 
be very severe, and to guard against anaphylaxis, a preliminary intravenous 
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injection of -fV c.c. in normal saline is advisable. In mild oases serum is 
unnecessary. The injection of 5 c.c. has been recommended for the purpose 
of producing a transient passive immunity in contacts. 

, Osman states that the incidence of nephritis is ^minished if sufficient 
alkali is administered to keep the morning urihe alkaline. 

Pjrrexia, with itg accompanying restlessness, insomnia and delirium, may 
be controlled by tepid sponging ancLthe use of acetyl-salicylic acid, chloral- 
amide or paraldehyde. A cold pack «t 60^ or 70^ F. for 16 pr 20 minutes is 
very beneficial when nervous symptoms are pronounced. After the middle 
of the second week, if albuminuria be present, cold sponging ^nd cold paddng 
should be avoided. 

Persistent vomiting may be controlled by the use of diluted or citrated 
milk or temporary substitution of albumin water. ^Tincture of iodine in 
doses of 3 or 5 minims is often efficacious. When swallowing is painful the 
feeds sliould be small and often repeated. For the local treatment of^.the 
throat and nose, gargles are quite ineffective, and sprays have but little 
cleansing influence. Alkaline carbolic, permanganate or boric lotions should 
be applied by gentle syringing or through a douche-can under low pressure. 
The syringe nozzle, which should be short, is passed into the mouth behind 
the back teeth, the patient lying on the side with the head low. ^ It may be 
necessary to envelop children in a large towel which secures the arms. For 
very septic and offensive throats a free chlorine lotion should be used every 
2 or 3 hours. It is made by putting 200 grains of potassium chlorate in a 
large dry bottle, pouring on it 40 minims of strong hydrochloric acid, and 
setting aside, loosely corked, for 10 minutes,; a pint of water is then added 
in 4 or 6 successive portions, shaking well. An equal quantity of water 
should be added to this solution before use. Great gentleness should 
be exercised if the nose be syringed ; it is generally unnecessary. 
Ointment should be applied to the narcs and upper lip to prevent 
excoriations. 

Secondary tonsillitis is treated on ordinary lines, but care must be taken 
net to overlook secondary diphtheria. If adenoids and enlarged tonsils delay 
convalescence, their removal gives good results. Cervical adenitis is best 
treated by smearing glycerine on the neck and applying cotton wool. 
Poulticing is rarely called for ; it appears to precipitate suppuration. 
Inflamed glands should only be incised when the presence of pus is assured ; 

E remature incision is to be avoided. In every case of scarlet fever care should 
e taken that the ears are clean. The pain of otitis m&yr be mitigated by 
syringing with water as hot as can be borne and the appheation of hot, dry 
• cotton wool, or a rubber hot-water bottle, to the si^ of the head. By 
some the instillation of a few drops of glycerine or carbolic acid and the 
use of fomentations are recommended. Incision of the tympanic membrane 
is the most efficient method. Discharging ears should be'cleansed frequently 
with hydrogen peroxide and mopped dry with spirit but never plugged. After 
the fourth week of th*^ fever, removal of adenoids and infected tonsils 
^ortens the duration of discharge. Watch must be kept for mastoid 
Aademess and oedema. • 

Scarlatinal rheumatism is usually mild and transitory ; salioylates or 
acetyl-salioylic acid give relief. When joint swellings pteraist, a mim pysemid 
condition is often present or an unsuspected gonorrhoea. When the presence 
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of p]r 80 mio arthritis is suspected an exploratory aspiration under i^ct 
asepsis ma^ be advisable. 

ScarkUtnal nephritis . — The importance of daily exanunation of the urine 
and avoidance oi o]iill«mu8t be emphasised. No patient with albuminuria 
should be allowed up. During the acute stage of nephritis the diet should * 
be limited to*milk and barley water. In very acute cases, water only may 
be given for 24 hours, or even longer. The patient should be clothed in 
flannel and lie in blankets. The bow^f should be regulated with salines or 
compound jalap powder ; constipation is often troublesome. Action of the 
skin should be encouraged by simple diaphoretics and the use of an incan- 
descent electric bath, if available. Acetyl-salicylic acid is useful in promoting 
sweating. For uraemia, free purgation and sweating should be induced ; 
venesection is useful in older patients, coupled with saline infusion. Repeated 
uraemic convulsions cAll, in addition, for chloral or chloroform. Lumbar 
puncture may have a good efiect. Morphine if used must be given with 
caution. 

Grave heart failure is encountered in malignant scarlet fever ^nd during 
the course of septic or toxic attacks. Strict recumbency is essential.^ 
Strychnine in doses of gr. ®vcry 2 or 3 hours is often used, but even more ’ 
effectual a|e injections of adrenalin or pituitrin. Diffusible stimulants such 
as ammoma and ether mixture, and brandy or champagne, are of value. 
Oxygen inhalation, hot saline by the bowel, or glucose enemata (5 per cent.) 
are useful accessories. 

H(BnmThigic Scarlet Fever has been treated by heemostatics, blood trans- 
fusion, anti-scarlatinal serum and liver extracts. 

Charles R. Box. 


PNEUMOCOCCUS INFECTION 

The fnewmcoccus {Diplococcus pneumonifje ; Micrococcus lanceolatus) is a 
small lanceolate coccus, measuring about 1 ft in its long diameter, genen^Jly 
arranged in pairs, but also seen as single elements, and often in short chains 
when examined in prcparationebmadc direct from tissues or secretions. The 
organism is Gram-positive and j^os^sses a capsule. It is found in healthy 
saliva and in the respiratory passages of healthy individuals. Outside the 
body it is not often found, its viability being low ; sunlight kills it in one and 
a half hours. 

Types of the p^xeurnococms.-^Yie pneumococcus, by serologjical methods, 
has been divided into four types. Types I. and II. are responsible for about 
60 per cent, of cases of acute lobar pneumonia and are not normal inhabitants 
of the respiratory passages in health. Type IV. is a heterogeneous group 
coiitaining about 22 strains. This type is found in the upper respiratoiy 
tract of healthy persons or of those suffering from chronic catarrh. TUs 
type is responsible for most cases of (pneumocodbal) broncho-pnejfmonia. 
Thus, so far as the infecting agent is concerned, lobar pneumonia is probably 
the result of infection by a virulent coccus, and broncho-pneumonia attd 
(pneumococcal) catarrhs are the result of auto-infection. 

Relation of the ^fmeumococcus to pneumonia and aUied infecUone.— The 
pneumoooocus is legaided as being the primary infective agent in aqute 
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lobar pneumonia, in most cases of acute broncho-pneumonia in children, and 
in many cases of empyema. Acute lobar pneumonia was formerly con- 
sidered as a systemic pneumococcus infection with the production of focal 
lesions in the lung. The organism can, in the majority of cases, be isolated 
*from the systemic circulation by blood culture during t&e first 3 or 4 days 
of the disease. But recent research seems to show that iifiection takes 
place by deep inhalation of droplets containing virulent cocci. Absorption 
of these takes place in the region of»^c hilum of the lung and the infective 
process extends outwards through the interstitial tissue. ThiS view accounts 
for the lack of upper respiratory tract inflammation, the absence (luiually) 
of bronchitis and the early onset of pleurisy. The blood-stream infection is, 
in this view, secondary. 

The rusty sputa of pneumonia usually reveal the pneumococcus clearly 
when “ filmed and when cultivated. ‘Lung puncture in pneumonia also 
yields rthe pneumococcus. The existence of positive blood cultures has 
already been referred to. The organism has. been found in herpetic vesiOlcs 
developing during the disease, and it is not very uncommon to find it in the 
urine under similar conditions. 

Pmurmcoccm infections other than pneumonia. — Pericarditis is sometimes 
regarded as a direct spread of the infection from the lung by means of the 
lymphatics, but it is quite as likely to be an infection from the bloSd stream. 
Endocarditis^ a very serious form of infection, is of the “ ulcerating '' type 
(see p. 891). Meningitis, another grave focal infection, being higlily purulent 
in character, is perhaps the most fatal form of pyogenic infection of the 
meninges. Peritonitis occurs either as an isolated infection or, less often, 
as a complication in pneumonia ; it is less \incommon in children than in 
adults. Otitis media is perhaps the commonest of all acute pneumococcus 
infeptions in children, if we except (broncho-) pneumonia. Of 46 cases of 
primary pneumococcus infection in children, Netter found that this disease 
was present in 29, suggesting the mouth or nasal cavities as the source of 
invasion. Arthritis, again chiefly in children, is a somewhat rare manifesta- 
tion of the same infection. This catalogue by no means exhausts the known 
seSes of pneumococcus infections ; few if any organs or tissues are wholly 
exempt. ^ 

Pneumococcus septiccemia occurs somewhat rarely (apart from endo- 
carditis and its associated pysemia), and there may be no obvious initial 
lesion. A few cases of puerperal septicaemia are of pneumococcus origin. 

The treatment of pneumococcus infection, and the method of “ typing ” 
the organism, is discussed on p. 42. • 


GONOCOCCUS INFECTION 
• • 

The gonococcus is a small diplococcus, having its two adjacent surfaces 
flattened* or slightly concave, with a small oval interval between them. 
It is Gram-negative in its staining reaction, and, when seen in' exudates and in 
tissues, it is very largely intracellular in distribution — a helpful feature in 
diagnosis. The gonococcus is a very strict parasite, being dependent for 
spread upon direct transference from host to host. It probably does not 
liya outside the human body for many hours. 
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Modes of Infection. — Sexual intercourse is by far the most common and 
important mode of infection. Contamination of the conjunctival sac of the 
newborn infant by infected vaginal secretions is another important way by 
which the organism js Ijjransmitted. Least often, accidental contamination 
sometimes occurs from infected material, either of the vagina in little children 
or of the eyes ill children or adults. 

Characters op GoNopoccus Infection. — Perhaps the most peculiar, and 
certainly the most important, feature of^nococcus infection is its obstinate 
persistence. .This organism is, relatively to many others, responsible for 
few deaths as the <jlirect result of acute infection, but this low mortality ratio 
is compensated by a high degree of morbidity incidence. Once the invasion 
of gonococci has led to definite tissue infection, this is prone to become very 
intractable, resisting the most persevering and thorough efforts at defeating 
it. Gonococcus infectiotf is too often measured by years rather than months, 
though there are ofttimes intervals of comparative freedom from toxic effects 
upon^the infected organs. Such, a lesion as acute iritis, for example, may 
appear in the subject of old gonococcus infection, several years jfter the 
primary invasion, -and the evidence that the inflammation is to this 
source may be unimpeachable. The writer has known this to happen fourteen 
years after the .primary urethritis. But it is sometimes very difficult to 
exclude a recurrence of the initial infection. 

Once the inflammatory response to infection has passed the urethral 
stage, it is often very difficult to obtain direct bacteriological evidence of the 
nature of a suspected gonococcus infection. The number of organisms 
concerned may be small, they are often deeply embedded in the tissue spaces 
and cells, and they may not be *shed into any effusions or secretions that 
chance to be available for clinico-pathological investigation. As yet, the 
indirect diagnostic methods (agglutination, complement fixation, etc.) 
are scarcely of sufficient trustworthiness to supply the data left lacking by 
the negative direct bacteriological results referred to. 

Secondary infection, especially’ by staphylococci, streptococci and 
diphtheroid organisms is very common. 

Clinical Results op Gonococcus Infection. — These may be considerea 
under three headings : the result!^ of the primary infection, the results of the 
zone of immediate spread, and the results of general dissemination. 

(i.) The results of the primary^ ir^ection. — These are acute and chronic 
urethritis (with gleet) ; cervicitis ; and conjunctivitis. These lesions do 
not come under consideration in a text-book of medicine. 

(ii.) The results in the zone of immediate spread, — These include peri- 
urethritis (and abscess), prostatitis, epididymitis and vesiculitis in the male ; 
salpingitis with salpingo-ovaritis in tne female ; and cystitis in both sexes. 
In both sexes, again, the peritoneum may become infected locally, amuch 
more ^common and important event in females than in males, as might be 
expected for anatomical reasons. Lideed, in women, varying grades of 
pelvic peritonitis, with plastic inflammatory changes,®constituto perhaj® the 
greatest bane of gonococcus infection, both from the physician’s and the 
surgeon’s point of# view. Chronic ill-health, adhesions that permwently 
handicap the functions of the pelvic viscera, and acquired sterility are 
amount the disabilities aocming therefrom. In the toale, late results of 
infection are scarcely leie serious by way of Nemesis : urethral stricture, 
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ohronio prostatitis, asoonding ” pyelitis and secondary ooliform infection 
of the urinary tract. 

(iii.) The results of general blood infection , — These may be subdivided into 
a true septicaemia and pyaemic manifestations. . ^ 

(a) SepticcBmia, though rare, has been* definitely ‘established clinically 
and clinico-pathologically, both in America (Thayer, Bliftner, Ahmann) 
and in England (Border). Endocarditis, of a progressive and “ ulcerating ” 
form, is present in most of the casdb^ and, though recovery has taken place in 
one or two known instances, the disease is generally Ifthah Diagnosis 
turns upon the isolation of the organism from the bloo(l stream in a case 
presenting the clinical features of septicsemia. 

(b) PycBtnic manifestations . — Of these the most important is gonorrhoeal 
rheumatism, with associated arthritis, fibrositis, teno-sjmovitis and allied 
lesions (see p. 1322). Gonorrhoeal tlfeumatism nmst be considered to be 
a form of gonococcus pysemia, at least when seen in its acute and sub- 
acute typos. The organism has been recovered from the affected joinlS in a 
large niynber of the cases, and in a few from the blood stream as well as 
from the joints. Spondylitis deformans has been traced to (old) gonococcus 
infection in a considerable proportion of cases. 

Pericarditis and pleurisy have both been described as gemote results of 
gonococcus infection. * 

Iritis, already referred to, is prone to bo of the recurrent typo. It is often 
ascribed to syphilis when it is much more probably of gonorrhoeal origin. 

Treatment. — See general section on Immune Therapy (p. 40). 

. Border. 

TYPBOID FEVER 

Synonyms. — Enteric Fever ; Gastric Fever. 

Definition. — An infectious fever characterised by pyrexia of distinctive 
type, an eruption of rose spots, enlargement of the spleen, abdominal dis- 
comfort and bowel disturbance. Ulceration of the small intestine and 
enlargement of the mesenteric lymph glands and spleen are distinctive 
lesions. Typhoid is a septicaemia caused Ijy the Bacillus typhosus of Eberth, 
which is carried to all j^arts of the body and settles in the agminate glands 
(Foyer’s patches) of the intestine, the ^nesenteric l 3 rmph glands, spleen, 
liver, gall-bladder and bone-marrow. Those organs which have excretory 
ducts, e.g. the liver and gall-bladder and the kidneys, as well as the intestinal 
tract, form the chief channels of elimination. 

iEtiology. — The Bacillus typhosus is a flagellated, rod-shaped organism, 
about 3 ft in len^li and 0*6 p in thickness. It is actively motUe and easily 
grown on artificial media. It belongs to the enteric group of organisms, 
a group which includes also the jmratyphoid bacilli. It grows best at blood 
heat and is quickly killed by boiling, water, and within 15 minutes liy ex- 
posu^ to a temperature of 60® 0. (140® F.). It may survive for a consider- 
able time in ice, and also in fresh or salt water, it resists drying so that 
ty^oid may be pojpagated by dust or b^ articles soiled«by typhoid excreta. 
It has been found alive in the mantle-oavity and intestines of oysters, mussels 
and other shell-fidi which have lived in aewage-oontaminated water. It 
grows freely in butter and in milk. « 
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The toxins are mainly intiacellular. Inoculation of animals produces a 
septicesmia without the intestinal lesions seen in man. Even in the latter 
the di^ase at times occurs without producing intestinal ulcers. The serum 
of patients has a speeifia agglutinative influence on cultures of the or^nism, 
a fact which ie^made use of in diagnosis^ and at certain stages the l^ciUus 
can be cultivated from the blood. In man, infection is introduced by the 
alimentary tract, and is derived, directly or indirectly, from a human source. 

Typhoid occijrs in all parts of the wertd, but is most rife in tropical and 
subtropical countries. In Great Britain it is most prevalent in the months 
of September, October and November ; in other countries the maximum 
incidence corresponds to the warm season. A hot, dry summer increases 
the prevalence in the autumn. An epidemic recrudescence is believed to 
occur every 6 or 7 years. Bather more males than female s are attacked, 
and the greatest susceptibility is b^ween the t wentieth and twenty-fourt h 
yearly fifants are rarely i ^ifyyt^d . After the thirtieth yea r there ^ is a 
progressive full in itslncidence. 'It is rar^ but not unknown in old age. 

One attack confers immunity, which usually lasts for life, bitf second 
and third attacks ‘have been reported. Wliere typhoid is endemic a pro- 
portion of the community acquires immunity without having passed through 
a recognisaye attack. The supposed racial immunity of certain peoples 
may in reality be acquired through infection contracted in childhood. 
Fatigue and overwork are predisposing factors, and no condition predisposes 
so much as war to typhoid and paratyphoid infections, owing to the aggrega- 
tion of susceptible subjects under conditions of defective sanitation, fatigue 
and exhaustion. Prophylactic Y^ccination has found its greatest triumphs 
under these conditions. 

Propagation from the human source may be indirect or direct. Of 
indirect causes aerial infection, apart from the influence of wind-bome dust 
and of flies, is very doubtful. Drinking water contaminated by sewa^ is the 
most common cause of widespread. outbreaks. Milk and otiier articles of 
food may act as- vehicles of infection. Watercress and green vegetables, 
eaten uncooked, also spread tlie disease. Amongst shell-fish, oysterg, 
mussels, cockles and periwinkles are dangerous. Fomites, enema syringes, 
bedpans, etc., which have been ^Boiled by typhoid excreta undoubtedly act 
os infective agents. Laboratory workers nave been infected by their cultures. 

Direct contagion plays but a small part in the production of epidemics, 
but assumes importance in causing localised outbreaks, infection being 
conveyed by the faeces, the urine, the vomit, discharges from abscesses and 
possibly by the sputa. The chief danger arises with mild and unrecojpQised 
cases. Strict attention to personal cleanliness and proper disinfection of , 
excreta, soiled linen, feeding utensils, etc., go far to eliminate infection, and 
prophylactic inoculation is a great safeguard. Of convalescents from 
typhoid, a small proportion, about 6 per cent., continue to pass bacilli in 
the stools for months or years. These arc known as intestinal carriers. 
They may appear to be quite healthy, or may suffei*from periodic iil1;|ftBtinal 
disturbance or from symptoms referable to the gall-bladder. Typhoid 
bacilluna occurs ia perhaps 26 per cent, of the cases of typhoid, but is as a 
rule quite transitory, urinary carriers being much less common than intestinal 
carriers. Carriers are particularly dangerous when they happen to be 
engaged in handling food or milk. 
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The endemic occurrence of typhoid in certain localities is now attributed 
to the influence of human carriers rather tlian to the persistence of infection 
in the soil, although it is an undoubted fact that the typhoid bacillus may 
persist for a time and even multiply in sewage-infected jearth. 

Pathology. — The characteristic lesions "are in the small^ intestine. In 
the early stages the Peyer’s patches are hyperaemic and swollen, the swelling 
attaining its height about the tenth day of the diseace. The solitary follicles 
of the intestine are similarly affected and a diffuse catarrh cd both large and 
small bowel may be present. Necrosis ensues in the inflamed lymphoid 
masses, and yellowish -brown sloughs are formed, the separation of which 
occurs during the third and part of the fourth weeks. In some cases, slow 
resolution may possibly take place without necrosis or sloughing. The 
ulcers which result from sloughing of Peyer’s patches are ovoid and lie along 
the long axis of the bowels. Those wliich arise in 1;he solitary follicles are 
more* circular. The edges of a recent ulcer are undermined, and tho^floor 
shows smooth muscular fibres, or sometimes the peritoneal coat. As the 
sloughs separate, perforation or hjemorrhage may ensue. Immediately 
above the ileo-caecal valve irregular sinuous tracts of illceration may be 
evident. Ulceration of the large intestine is rare. The ulcers of typhoid 
heal without contraction. A slaty pigmentation, often -punptate, may 
persist. The time required for healing is a week or ten days. When per- 
foration occurs it is usually in the lower ileum, where ulceration is most 
intense. It may, however, happen in other situations such as the pelvic 
colon, caecum, appendix, or, on rare occasions, the jejunum. 

The mesenteric lyrnfh glands, particularly those of the lower ileum, are 
hypcraemic and swollen. They rarely i^uppurate. The spleen is enlarged. 
It is softer and redder than normal, and the Malpigliian tufts may bo 
prominent. Infarction sometimes occurs, but rupture is rare. Paren- 
chymatous degeneration occurs in the liver, and minute areas of focal necrosis 
are scattered through its substance. The gall-bladder may become infected 
and cholecystitis result. Pylephlebitis is a rare complication. Cloudy 
^veiling of the kidneys is the rule, occasionally a parenchymatous nei)hritis 
ensues. In chronic urinary carriers inflammation of the renal pelvis or 
urinary bladder may be found. • 

The myocardium shows fatty and granular degeneration. Endocarditis 
is rare, but endarteritis may affect the aorta, coronary arteries and peri- 
pheral vessels. Atheroma is a sequel. Hypostatic congestion of the lung 
bases is the rule with, it may be, distinct broncho-pneumonic consolidation. 
Lobar pneumonia is uncommon. Gangrene, abscess or infarction of the 
lungs is rare. Ulceration of the larynx may occur, the ulcers being found 
in the nciglibourhood of the arytenoid cartilages, or at the base of the epi- 
glottis. Necrosis of the cartilages sometimes occurs. Zenker’s vitreous de- 
generation of muscle, although not jmeuliar to typhoid, is particularly naajrked 
in this disease. It chiefly affects the straight muscles of the abdomen, the 
adductors of the thigh tfnd the diaphragm. Rupture of mjuscle and haemor- 
rhage may ensue. Osteo-periostitis of the tibia, vertebrae and other bones 
may be due to primary infection with the typhoid bacillus or to secondary 
invaders. Suj)crficial abscesses, degenerative changes in the central nervous 
system or peripheral nerves, and venous thrombosis* are also sequels of 
typhoid infection. • 
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Symptoms and Course. — The period of incubation averages Irom 10 to 
14 days, but may be as short as 6 days or as long as 3 weeks. Symptoms 
are generally absent, but ill-defined malaise, or more rarely, gastro-intestinal 
disturbance may occur. 

The onset of the fevet is generally insidious with chilliness, lassitude, loss 
of appetite and muscular pains. Symptoms which are particularly sugges- 
tive are frontal headache, epistaxis, slight bronchitis and disturbing dreams. 
The tongue becomes furfed, the mouth d|ry and the bowels loose* or consti- 
pated. The patient may not take to be(? for a day or two. The teinperature 
rises gradually, being a degree or more higher each succeeding night with 
morning*remission’l^. By the end of the first week the patient’s condition is 
very characteristic. The aspect is heavy and the cheeks are flushed. 
Tlie lips and mouth are dry, and the dorsum of the tongue covered with a dirty 
wliite fur, the tip and ec^ca being raw. The abdomen is slightly tumid, with 
gurgling in the right Uiac fossa. The bowels are generally loose, several 
liquid motions like pea soup being passed in the 24 hours ; sometimes, however, 
there is constipation. The spleen may be palpable. A characteristic feature 
is a moderately fulj but easily compressible pulse, the frequency of •which is 
not increased in proportion to the temperature. The respiration is acceler- 
ated. The temj^erature will by now have attained a maximum of 103° to 
105° F., still«howing morning remissions of about 1°, and is reacting 

quickly to minor disturbances. The urine is high coloured and conccut^®'^®^» 
and the skin usually dry. Thirst and headache are the chief complaints. 

The rose spots usually make their appearance towards the end of the first 
week, sometimes on the fifth day, more often between the seventh and twelfth. 
Each spot is a circular, slightly clev;itcd papule of a pale pink colour from 
2 to 4 mm. in diameter, disappearing on pressure. The radi should be sought 
for on the abdomen, the flanks, the sides of the chest and the back, which should 
always be scrutinised. The spots appear in successive crops, each one fading 
in 3 or 4 days, and leaving a transitory brownish stain. Often the eruption 
is scanty, a few spots only being seen ; occasionally it is very profuse, and 
involves the limbs 'as well as the trunk. The face usually escapes. Minute 
sudaminal vesicles occasionally cap some of the spots. The emptive periodT 
lasts from 10 days to 3 weeks. A profuse rash does not neccsstarily indicate 
a severe attack. • 

By the second week the fever ^Pi^. 2) has reached its fastigium. The 
temperature maintains its level with slight morning remissions, the head- 
ache may abate, but prostration increases and the other symptoms are more 
severe. The lips become cracked, sordcs accumulate on the teeth, the 
abdomen becomes more distended and diarrhoea is often a marked feature, 
the stools being liquid, yellow in colour, alkaline and foul. They may be 
chocolate-coloured or red from admixed blood and small shreds of tissue, or 
actual sloughs may already be present. The evacuations are not accompp.nied 
by colic or tenesmus’. The spleen is now larger. The pulse rate will have 
quickened to a frequency of 112 to 140. It is often ^licrotic, and the Iheart 
sounds enfeebled. • The bases of the lungs may now show signs of hypostatic 
congestion, and the respiration be more accelerated with slight lividity of the 
lips and face. Delinum of a muttering character disturbs the sleep, asthenia 
is very marked and muscular wasting rapid, llie urine may be albuminous. 
Patients may succumb during this period from toxaen^ia., or towards, thn 
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^nd of tho first fortniglit from perforation of the bowel or intestinal 


During the third week improvement should occur, the temperature be- 
coming more remittent in t 3 rpe, the morning reading falling more rapidly 
than that of the evening. The tongue cleans and appetite begins to return. 
During the fourth week defervescence majr bo completed, ^he temperature 
usually remaining at a subnormal level for some time. In severe infections, 
however, ‘the third week is a perpd of increasing •anxiety. The symptoms 
increase in severity and the patioat may pass into the typhoid state,** 
lying on the back in a semi-stuporose condition. The pulse and heart sounds 
become more and more enfeebled, the pulmonary congestion incrSases, the 
extremities become blue and cold, subsultus tendinum appears, and the 
evacuations are passed unconsciously. Sometimes there is retention of 
urine. Extreme abdominal distension may 8Uj)erYene, and the occurrence 
of perforative peritonitis or of hemorrhage from the bowel is more than 



ever to be dreaded. In such severe cases the fever may be prolonged through 
the fourth and fifth weeks before any si^s of defervescence appear. They 
are not necessarily fatal. • • 

Convalescence after a severe attack is always protracted. The temperature 
is at first subnormal, and remains in a very unstable state. The heart sounds 
remain enfeebled, and the pulse is often rather fast or easily (^ckened by exer- 
tion ore xcitement . The effort of standin g and walkin g is difficult and painful . 
The appetite, however, is good, and the weight rapidly increases. The aspect 
gradually becomes less aneemic. Slight peeling of the skin, loss of hair, and 
ridging or furrowing of the nails is often noticeable. During this period the 
feet and ankles may Aow sli^t oedema, and cutaneous abscesses or localised 
bone abscesses may oaour. Femoral thrombosis sometimes appears, and loss 
of memory may be noticeable. 

Relapse . — Tendency to relapse is a marked feature^ and shows itself in 
from 6 to 16 per cent, of the cases. He relapse may occur dutinjg actual 
defervescence, but more commonly develops after an afebrile period of a 
week or a little longer. The symptoms are a reptition of those of the 
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original attack, but in a mitigated form, the* fever reaching its acme in a 
riiorter time, and the whole duration being 10 days or a fortnight. The 
spleen enlarges again, a new crop of rose spots usually appears, and fresh 
ulceration of the bowel occurs. On occasions, the relapse equals or exceeds 
the original attack in severity, and may even prove fatal. Spurious relapses 
are recrudescences of fever d^iring convalescence, of short duration, 
and unaccompanied by definite symptoms. Their explanation is often 
obscure. • ^ 

The fact th^^t typhoid fever may show great variations in its clinical 
characters, and in the severity and prominence of different symptoms, has 
led to tbe descriprion of many special types. Different epidemics may differ 
much in their salient features. 

Variations in onset. — The onset of symptoms may be sudden, sometimes 
with rigors and vomiting. Tlie tejnperature rises quickly, and delirium 
may supervene early. *In such acute cases, death may occur during the^ 
second week, or the disease may gradually assume the ordinary typd. In 
exceptional cases, pneumonia may mark and mask the onset, the attack 
commencing abruptly with consolidation of the lung. The true nature of 
the infection may be overlooked and only discovered at autopsy, or the 
pneumonia may subside and be replaced by the ordinary symptoms and 
signs of typhoid. This variety is known as pneumo-typhoid. The promi- 
nence of meningeal syinptoms may lead to confusion with cerebro-spinal fever, 
and the differential diagnosis only be possible by examination of the cerebro- 
spinal fiuid. Sometimes this is turbid and contains the typlioid bacillus, 
but more commonly it is under tension but clear, and the meningeal symptoms 
quickly subside after lumbar pupeture, to be succeeded by the more typical 
signs of typhoid fever. The term meningo-typhoid is applied to such cases. 
Yet another occasional mode of onset is with a primary acute hsemorrhagi^ 
nephritis {nephro-typkoid). When acute gastro-intestinal s 3 nnptoms signal^ 
the invasion, appendicitis or irritant poisoning may be simulated. 

Variations in course. — There is. an ambulatory form in which febrile 
disturbance is genenilly slight, and the patient continues about during the 
whole or tlie greater part of the illness. Some such cases end in reconvert ; 
but others run a very severe course, the patient taking to bed about the end 
of the second week with aggravated s]rmptoms, or succumbing to h^^nxorrhagQ 
from the bowel, perforation, acute^ delirium or myocardial faiJ.are. Mild and 
abortive forms of typhoid also occur in which the fever is i-^isignificant or 
after a well-marked onset, ends in a rapid defervescence ^^tween the eighth 
and fourteenth day. An afebrile form is known, an'^’^ jg particularly 
to occur in the enfeebled or tliose exposed to great ha /^ships. ^ 

Variations due to age, pregnancy and other causes Typhoid fever is rare* 

in infancy, but becomes more frequent in childlio'od, and then, generally the 
symptoms are mild, the pyrexia of fliort duration ^nd sometimes of a markedly 
mtermittent or remittent type. Such coraplications as perforation or 
l\s0morrhage are rare. 

In the aged, particularly in those ow^r sixty, typhoid tends to 4n an 
unfavourable course, hypostatic pneuir^onia and circulatory failure being 
common. • ® 

Abortion or premature delivery takes place in from 60 to 70 per cent, of 
pregnant women who contract typhoid. The foetus is usually dead or, if 
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boin alive, usually succumbs to an acute typhoid septicaemia. The prognosis 
as regards the mother is not especially influenced. 

In malarial patients the onset of typhoid may be sudden, with a typical 
rigor ; but the severe symptoms proper to typhoid develop later. On the 
other hand, subtertian malaria may closely simulate* typhoid in its com- 
mencement. * , 

Chronic alcoholism exerts a very unfavourable influence. Pre-existing 
pulmonary tuberculosis is apt to advance rapidly during convalescence from 
the fever. In diabetes typhoid ofteu runs a mild course. ^ 

Special Symptoms and Complications. — system.---Suppurati ve 
parotitis is attributed to duct infection, and occasionally •leads to Cellulitis. 
Attention to the cleansing of the mouth goes far to prevent it. Ulcers 
sometimes appear on the pillars of the fauces and the pharyngeal wall 
(Duguet’s ulcerations). Diarrhoea, although common, is not a constant 
feature, some patients being constipated throughout the disease. The 
diarrhoea often disappears after a few days* hospital treatment. ^ 

Litestinal haemorrhage occurs in about 7 per cent, of all cases, and is serious. 
It is molt common at the time when the sloughs are separating, i.e. at the 
end of the second or beginning of the third week. The hSemorrhage may be 
slight, but more often is profuse. The evacuated blood is bright red in colour, 
unless it has been retained in the bowel. The signs of a severe Jisemorrhage 
are a sharp fall in the temperature, a sensation of faintness, increased fre- 
quency of the pulse and, it may be, a transient rise in blood pressure with 
disappearance of dicrotism. The spleen may shrink rapidly. Sometimes 
the hcemorrhage is fatal before any blood is voided. There is a haemorrhagic 
form of typhoid fever in which melaena may, be an early sign, and is associated 
"with petecliiae in the skin and hasmaturia. 

Perforation of the bowel causes one out of every 3 or 4 deaths. It is 
commonest towards the end of tlie third week, especially in cases characterised 
by severe diarrhoea or by meteorism. Its onset may be preceded by intestinal 
Jj^^^morrhage. The perforation generally lies within the last 12 inches of the 
ileu/^» if)ut may occur elsewhere. Shivering, with sharp -pain in the right 
ilfeic k'^ss/i, is usually the first sign. Localised tenderness, localised rigidity 
and loCc^^ immobility of the abdominal wall accom})any the pain. The 
temperatu/6 may show a sudden drop to subnormal followed by a rise ; but 
sometimes variation is detected. J3oth pulse and respiration rates are 
usually increasv former should be watched carefully. Oblitera- 

tion of the liver tc^tillness may occur ; this sign is especially valuable when 
occurring in a rigi(x^ retracted belly, -^lotlicr sign is the occasional 

onset of irritability Ox* bladder. More reliance should be based on the 

local than on the gene.'^'^l symptoms in making the diagnosis. After the 
first shock the patient ma V react and show deceptive signs of improvement, 
but before many hours the spreading peritonitis will assert themselves. 

Uidess’ dealt with surgically’ with the utmost promptness perforation is 
almost invariably fatal. A po.*y^^uclear Icucocytosis generally accompanies 
perforation, but is inconstant anu^ of great diagnostic yalue. 

^ Other causes of abdominal pain typhoid fever are acute cholecystitis or 
perforation of the gall-bladder, sup^u native cholan^tis, jtortal pysemia, sup- 
purating mesenteric glands, appendicitis* and splenic infarction, but none of 
these are common, llirombosis of the iliao veins may*alflo pause abdominal 
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pain and tenderness, but a clue to this condition may often be found by 
examining the veins of the lower limbs and by looking for slight oedema of 
the leg or foot. 

Respiratory system, — A mild bronchitis is present in most cases. In severe 
infections, h 3 rpostatlc fiongesti^ of the lung bases occurs. Lobar pneu- 
monia may suf)ervene in the third or fourth weeks of the disease. Although 
typhoid bacilli may occur in the sputum, and be found in the lung, pneumo- 
cocci are also present ; *the condition may be overlooked, as coii^ is often 
slight and rust}* sputa absent. Embolib and pyssmic processes in the lungs 
during typhoid may give rise to abscess, gangrene and pneumothorax. 
Iiitra-pulmonaryljhrombosis, with infarction, is a very rare event. 

Ulceration of the larynx is not infrequent in severe cases. It may be 
latent or give rise to husldness of the voice, stridor, and toneless cough. 
There may be pain on. deglutition and laryngeal tenderness. The slighter 
symptoms may abate, but sometimes the process terminates in necrqsia of 
cartMage and ^ema or stenosis of the larynx. 

Bhod and circulatory system , — A slight polynuclear leucocytosis is some- 
times seen in the first week of infection. Later there is generally h marked 
ansemia associated with leucopenia, and a relative increase in the lympho- 
cytes and large^ mononuclear cells. At the same time the eosinophils dis- 
appear, to feappear with convalescence. The appearance of a polynuclear 
leucoc)^o8is indicates the onset of inflammatory complications. A tendency 
to myocardial weakness is an important feature of the disease, and is in- 
dicated by a short and sharp first sound, feeble impulse and perhaps some 
increase in the area of cardiac dullness with the appearance of systolic cardiac 
murmurs. The blood pressure* falls. In some cases the pulse becomes 
intermittent, irregular or alternating. During convalescence the pulse may 
remain rapid or become preternaturally slow. Sudden death during typhoid 
is usually to be attributed to the cardiac condition. Sometimes thrombosis 
of the cavities of the heart or of the pulmonary artery occurs. Endocarditis 
and pericarditis are rare events. 

Femoral thrombosis is apt to appear during early convalescence. It is 
usually left-sided, and sometimes appears to commence lower down in tBb 
veins of the popliteal space or calf or in the internal saphenous trunk. The 
symptoms are pain and tendern&s at the site of the thrombosis, fever and! 
swelling of the limb, usually moderate in degree. The affected vein may 
often be felt as a rounded cord. In a few weeks the thrombus is absorbed, 
and the circulation re-established, but sometimes permanent obstruction and 
oedema result. The clot, if dislodged, may cause pulmonary embolism. 

Arteritis, leading to occlusion, is an uncommon complication. The 
vessels affected are those of the lower limbs, sometimes those of the upper * 
extremities, neck or brain. 

Urinary ^ys^cm.-^Febrile albuminuria is often present, but is transitory. 
Typhoid bacilluria occurs in some cases, the urine presenting a slightly 
turbid, opalescent appearance ; but a simUar appeai^nce may be due to the 
colon bacillus. Symptoms of pyelitis or of pyelo-nephritis may supervene. 
Urinary carriers qpntinue to discharge typhoid bacilli for long periods. 
Acute nephritis is uncommon,, but may occur either at the commencement 
or height of the disease. Retention of the urine may supervene during 
typhoid, but suppression is rare. During the fever the excretion of urea 
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and of uric acid is increased, but the chlorides are diminished. Polyuria 
occurs at the onset of convalesence, and is of good omen. 

Qenerative system, — Orchitis and. prostatitis have been observed. In 
females vulvitis and also mastitis may occur. 

Nervous system. — Meningeal symptoms et the oAset have already been 
mentioned . Delirium is often present and is usually of a quiet type . Drinkers 
may develop delirium tremens. Convulsions are rare. They may occur at 
the onset, or when occurring later may be due to Cerebral thrombosis, en- 
cephalitis, or meningitis. Multiple neuritis or neuritis of such nerves as the 
ulnar may supervene, in the latter case often due to pressure. Acute tender- 
ness of the toes during convalescence is also attributed to neuritis. " During 
the course of the fever hemiplegia or aphasia may supervene. Sometimes 
there are signs of sclerosis of the lateral columns of the cord, the knee-jerks 
being increased, and an extensor plantar reflex present. 

Mental disturbance is occasionally a sequel, taking the form of mania, 
melancholia or dementia. For many months after a severe attack the parent 
may remain in a fatuous condition but ultimately recover. 

As regards the special senses, temporary deafness is often noticeable 
during the fever, and sometimes su23purativc otitis. Double optic neuritis 
is a rare comiilication and may lead to blindness. 

Osseous and muscular systems, — During convalescence localised periostitis 
of the tibia, sometimes of the femur, ribs or other bones may appear. It may 
torminate in suppuration with limited necrosis. The inflammation is chronic 
and relapsing. Typhoid bacilli may persist in the discharge for long periods. 
A painful inflammatory affection of the ligaments and vertebral periosteum 
is the basis of the “ typhoid sinne.’* Thd lumbar and sacral regions are 
chiefly involved, with stiffness and pain on movement. The condition is 
chronic, but the ultimate outlook is said to be good. Arthritis of large joints 
is a rare occurrence ; it may lead to dislocation of the hip. 

Rupture of the rectus abdominis, sometimes of the adductors or other 
muscles, may take place. It is accompanied by local hsemorrhage. The 
resulting fluctuating and discoloured swelling may clear up or go on to 
suppuration. 

Cutaneous system, — Abscesses and boils may prove troublesome. Linete 
atrophica) may form in the skin of the abdomen and thighs. In severe cases 
pressure sores may appear on the Bacnftn,«fche heels or other pressure points. 
ITiese bed-sores are a source of danger from septicaemia or pyaemia. 

Diagnosis. — It is unnecessary to recapitulate all the symptoms already 
described as characteristic. Of the symptoms of onset, headache, slight 
epistaxis, disturbed sleep, a mild degree of bronchitis, abdominal uneasiness 
and some disturbance of the action of the bowels are very suggestive. Gradual 
daily increase in the pyrexia and its maintenance after the lapse of a week at a 
steady, level of 103® or 104® F., with slight morning remipsions, is important. 
Relative slowness of the pulse and the presence of dicrotism are additional 
diamestic points. Thai dry furred tongue, slightly tpmid abdomen, moder- 
ately enlarged spleen and the appearance of rose spots are Confirmatory. 

Special Diagnostic Methods. — 1. Blood cuUure, — THhis is particularly 
valuable in the first week before the agglutinative reaction has appeared or 
the rose spots are evident, but is also applicable during the second and third 
weeks and in relapse. Ten to 20 c.c. of olood drawg aseptically from a vein 
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at the bend of the elbow are allowed to run directly into plenty of broth or 
peptone solution or, better, into a medium which contains filtered bile or bile 
salts. 

2. Cultures from the stools . — Owing to the presence* of other intestinal 
bacteria this is not always an cj.sy process, but by improved methods bacilli 
have occasionally been found during the incubation stage and in over 50 per 
cent, of the cases examined in the ^t week, a percentage increased to 70 or 
80 in the third week. Tor methods, werks on bacteriology sho’uld be con- 
sulted. Stool oulture is also of value fbr the detection of intestinal carriers, 
and for determining whether a convalescent is fit to mix with other members 
of the community. The discharge of bacilli often being intermittent, more 
than one examination is necessary. 

3. Cultures from the urine . — The typhoid bacillus hardly ever appears in 
the urine before the teiith day, and* as a rule not before the fifteenth. The 
infected urine is generally opalescent and slightly albuminous. Cultures are 
ma(te without difficulty and are useful not only for diagnosis but also for the 
detection of urinary carriers. 

4. Agglutination tests . — Towards the end of the first week of the disease 
the blood serum becomes capable of agglutinating the typhoid bacillus. 
This power usually reaches its maximum about the eighteenth or twenty-first 
day. Blood is ‘obtained from the lobe of the ear or elsewhere, received into 
a small glass tube and sealed. The serum which separates is mixed in various 
dilutions with a young (18 to 24 hours) broth or agar culture of the typhoid 
bacillus and a hanging-drop preparation made. Controls are indispensable. 
Agglutination of 1 in 50 with a time limit of one hour is usually taken as the 
positive standard. The bacilli ffirat lose their motility and then aggregate 
into small clumps. The macroscopic method of applying the test allows 
the bacilli to sediment in flakes at the bottom of small tubes ; Dreyer's 
method in which standardised dead cultures arc used is the best ; it is 
quantitative. Normal blood serum does not show an agglutinating power 
greater than 1 in 10 or 1 in 20. 

Corresponding to two types (H and 0) of receptor or antigen in the 
infecting organism two kinds of agglutinin are found in the blood. The 
H antigen is specific and distingiiishes the organism present. This antigen 
is present alone in Dreycr’s formolised suspension. The 0 antigen, on the 
other hand, is common to the enteric*group. The presence of its correspond- 
ing agglutinin in a patient’s serum is proof only of infection by a memW of 
the group ; it docs not identify it. 

T.A.B. vaccine, in consequence of its mode of preparation, evokes H agglu- 
tinins only, and these may persist for some years. The appearance of 
0 agglutinins in an inoculated person shows an enteric infection. Blood* 
culture or examination of the excreta may reveal its identity. A rising 
titre of H agglutination for a particular organism may also do this, but 
it is known that other, quite different infections may also raise the titre 
(anamrmio reaction). • • 

6. The atropine test of Marris . — In typhoid and paratyphoid* fevers 
atropine has but little power of accelerating the pulse. Marris’s teat is 
based on this fact, but is little used. 

6. The Diazo reaction . — A saturated solution of sulphanilic acid in 1 in 20 
hydrochloric acid and a fresh half per cent, solution of sodium ritrite are 
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reqtiiied. Equal quantities of urine and sulphanilic solution aie mixed 
• in a test-tube and a couple of drops of the nitrite added. By shaking, a froth 
is induced and ammonia is allowed to trickle down the side of the tube. If 
the froth becomes rose pink and the liquid turns crimson, the test is positive. 
The reaction may sometimes be obtained as early ds iSie fourth day, and 
persists during the height of the fever. Unfortunately it also occurs in 
measles, typhus fever, scarlet fever, pneumonia, tuberculosis and erysipelas. 

Differential Diagnosis. — Prcaninence of resbiratory symptoms in 
typhoid fever may lead to the infedtion being overlooked.* Conversely a 
deep-seated or apical pneumonia or, in children, broncho-pneiimonia with 
intestinal disturbance, may simulate typhoid. Careful and repeated 
physical examination, blood culture and agglutinative reactions will lead 
to a correct diagnosis. When typhoid is prevalent, caution is necessary 
in arriving at a diagnosis of primary bronchitis, pneumonia or broncho- 
pneumonia. 

Differentiation from acute miliary tiibermlosis, from tuberculous mmin- 
gitis and from tuberculous peritonitis is often difficult. Acute miliary tuber- 
culosis mAy simulate typhoid in its insidious onset wilh malaise and head- 
* ache, its rising temperature with morning remissions, its comparatively slow 
pulse, its bronchitis, and perhaps some enlargement of the sjileen. But the 
temperature tends to be more irregular, sweats are present, th^ dyspnoea 
and cyanosis arc suggestive, and signs of pleurisy may develop. There are no 
rose spots, and agglutinative tests and blood culture give negative results 
(tubercle bacilli are rarely found). Tuberculous meningitis is differentiated 
by such symptoms as vomiting, convulsions, the persistence of headache after 
the first week, or when delirium is established. A pulse hardly raised above 
the normal rate, stiffness and retraction of the neck, the presence of Kernig's 
sign and of retraction of the abdomen or the onset of ocular paralysis are very 
significant. The irritability and curlcd-up decubitus of meningitis contrast 
with the apathy and dorsal decubitus of typhoid. Lumbar puncture will 
clinch the diagnosis ; in tuberculous meningitis lymphocyies are in excess 
in the cerebro-spinal fluid, and sometimes tubercle bacilli’ may be demon- 
sttated. The question of meningo-typhoid has already been discussed. 
Tuberculous peritonitis may resemble mild typhoid fever. The presence 
of tuberculous masses in the abdomen or tlte development of peritoneal or 
{)leural effusions is significant. In casds with indefinite symptoms and no 
signs of tubercle elsewhere, negative blood culture and agglutination tests 
afford assistance. 

Sup^rative and pyasmic conditions may give rise to fever and constitu- 
tional disturbance bearing some resemblance to typhoid. Among these must 
'be mentioned appendicitis and the intraperitoneal abscesses which may result 
from it, perinephric abscess, cholecystitis, pelvic, or puerperal infections, 
infective endocarditis and deep-seated osteomyelitis. Th9 diagnosis is made 
bv careful attention to the history of onset and course, thorough and comjrfete 
physical examination, ai^ the frequent presence of a pronounced polynuclear 
reucoc3rtosis. Profuse sweats and rigors are more likely to occur, and the 
temperature chart is more irregular. The blood serum fails to agglutinate 
typhoid bacilli, nor can they be obtained by blood culture, which may, 
however, reveal the presence of other organisms. 

Typhoid fever in its early stages is often mistaken for m/fwcwra, but in the 
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latter the onset is generally sudden and the early s}miptonis are more severe. 
The temperature reaches its maximum much sooner. The pains in the 
limbs and the backache are more intense, and the headache, which has a 
neuralgic character, is frequently supra-orbital. Catarrh of the conjunctivas 
and nose may be present, and perspirations are often marked. Defervescence 
usually take% place within a few days. A sharp drop of temperature after 
2 or 3 days with a sudden rebound 12 or 24 hours later is very characteristic. 
If a supposed influenzid fever persist wy;hout definite cause, typhoid should 
be suspected. • * 

A mild case of typhus may bear a close resemblance to typhoid, and severe 
typhoid with grafve toxssmia, stupor and a profuse eruption may ^ mistaken 
for typhus. Points in favour of the disease being typhoid are a slower 
onset, the later appearance of the eruption, which is never petechial, and the 
presence of bowel S 3 ng[iptoms. Typhus, on the other hand, has a sudden 
onset with high fever which sooner attains its maximum and does not show 
mofning remissions. Conjunctival injection, contracted pupils and a 
drunken expression are the rule. The rash appears on the fourth day, 
becomes petechial and is accompanied by subcuticular mottling.* Prostra- 
tion is marked and there is a greater tendency to delirium and stupor. Crisis • 
occurs about the fourteenth day. The Weil-Felix reaction is present, but 
agglutination tests for typhoid are negative. 

Vndulant {Malta or mediterranean) fever is distinguished from typhoid by 
its relapsing character, the prominence of arthritic pains and joint swellings, 
and the fact that the blood agglutinates the Micrococcus melitensis^ which 
organism can also be recovered hy blood culture. Closely allied to this is the 
fever produced by B, abortus of cows. 

Wlien malarial fever assumes the continuous type, which is likely to occur 
with the malignant infections, the diagnosis turns on known exposure to 
malaria, sudden onset, the detection of malarial parasites in ^e blood 
and the reaction to quinine. Malaria and typhoid fever, however, may 
coexist. 

The fever of 'secondary syphilis is sometimes sufficiently severe to suggest 
typhoid, especially when accompanied by headache, malaise and muscu^r 
pains. Diagnosis depends on the history or detection of a primary lesion, 
the possible presence of a sec<fndary roseolar eruption and on laboratory 
tests. • • 

Amongst other diseases at times confounded wdth typhoid must be 
mentioned glanders, trichinosis, fever due to Ascaris lunibricoides, scarlet 
fever in which pyrexia is prolonged, that type of glandular fever in which 
the glandular swelling is delayed, and especially other fevers of the enteric 
group, i.6. paratyphoid A, B or C. 

Prognosis. — Taking all ages, the death-rate varies from 5 to 26 per cent. 
It is higher in some epidemics than in others. The average hospital death- 
rate in London is 17 per cent, or a little less. Age has a decided ififluence 
on the mortality, which is least in children under ^0, after which th^ is a 
steady increase •with advancing years. Infants are believed to stand the 
infection very badly. Obesity, alcoholism, privation and fatigue are adverse 
factors. The infilience of pregnancy has already been discussed. Indica- 
tions of a grave attack are a pulse rate of 130 or 140, cyanosis with signs of 
myocardial weakneSs and hypostatic congestion of the lungs ; marked 
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delirium and subsultus or aotual coma, persistent diarrhoea, tympanites, 
incontinence of urine and f8Bccs« A temperature of 103® or 104® P. is not 
nedessarily unfavourable unless it is sustained, beyond the usual period or 
accompanied by signs of heart failure. Delayed appearance of the agglutina* 
tive reaction in some instances indicates a severe attack. * 

Of the complications, perforation is the most grave. Without operation 
it is almost invariably fatal. With operation the recovery rate is difficult 
to fix — some surgeons claim success in over 30 per ceifb., but the intervention 
must be immediate. The average** recovery rate is very much lower. 
Hasmorrhage from the bow. 1 is undoubtedly serious, especially if repeated. 
Such complications as meningitis, lobar pneumonia and acute nephritis are 
dangerous but fortunately not very common. 

Sudden death sometimes occurs, either at the height of the fever or in 
convalescence. It may be caused by- intense toxaemia and myocardial 
failure, cardiac or pulmonary thrombosis or pulmonary embolism. Rarely 
no definite cause can be assigned. ^ 

Treatment. — Prophylaxis . — Patients should be isolated. Adequate 
disihfectioti of the faeces, the urine, the jius from abscesses, the vomit and 
•the sputa is necessary. Blood discharged from the nose or bowel should 
also be looked upon as infectious. Equally essential is the disinfection o£ 
the bedclothes and personal linen of the ^laticnt, the feeding* uteftsils, ther- 
mometer, bed-pan, urinal, spittoon and enema syringe. The stools and 
urine should be mixed with an excess of some such disinfectant as carbolic 
acid or corrosive sublimate, and allowed to stand for several hours before 
beinff thrown down a drain. The sputa should be received in small cloths- 
which can be burned, or expectorated i;ito a disinfectant solution. The 
clothing and bedclothes of the patient should be soaked in a 1 in 20 solution 
of carbolic acid before being sent to a laundry. 

Nurses in attendance sliould submit to prophylactic inoculation and take 
special precautions for their own safety. Overalls will obviate soiling of the 
clothes. If the bath treatment be adopted, rubber aprons which can be 
carboliscd are advisable. Rubber gloves may be worn when giving enemas or 
totkehing bed-pans and urinals, but always it sliould be realised that typhoid 
acquired by contact is a disease conveyed by unclean hands, and the danger 
may be obviated by wasliing with plenty of soaj^ and water after touching 
the patient or anything which has beeif inv contact with him. Everything 
leaving the patient or used by him must be sterilised at once. Feeding 
utensils should be boiled after use. 

In most cases the bacilli disajipear from the excreta in convalescence, 
only persisting for a few weeks, but bacteriological examination several 
times repeated affords the only proof of safety. About 6 per cent, of those 
attacked become carriers. In most the carrier state is temporary and an 
arbitiaify period of 3 months is allowed before the condition is deemed chronic. 
Intestinal carriers are more common than urinary carriers. In both the 
discharge of bacilli may Jbe intermittent. Symptoms referable to the ^11- 
bladder *and periodic bowel disturbance occur in some intestinal earners, 
and urinary carriers in like manner may suffer from kidney trouble or 
C3r8titis. 

‘ Carriers arc often responsible for the endemic persis^co of typhoid in 
certain houses or localities and are particularly dangerous when employed 
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in the piepaiation of food or in dairy work. They should be prohibited 
from flowing these occupations. Since they may spread infection by 
contaminating their own hands during def SBcation or micturition they should 
be scrupulous in washing after attending to the calls of nature and have 
towels reserved for thefr own um. Their soiled bed and body linen must be 
disinfected. Medical treatment by the use of intestinal and urinary anti- 
septics, surgical by excision of the gall-bladder, and treatment by autogenous 
vaccines have up to nOw alike failed tg solve the problem of the chronic 
carrier. Preventive inoculation of contacts is the most efEectual method of 
limitinij their danger and is adopted in special circumstances. Some carriers 
give no history *of an attack of typhoid and may themselves ultimately 
develop an attack of tlie fever or suffer from typhoid septicaemia after opera- 
tions on the gall-bladder or kidney. 

A pure water supply and an efficient system of drainage arc important 
factors in the prevention of typhoid epidemics. When the disease is pre- 
valent, drinking water and milk sliould always be boiled, and travellers in 
localities where it is endemic should adopt similar precautions. Uncooked 
vegetables and, in particular, radishes, salads, cress, tomatoes, cucumbers, 
strawbeiTies and other fruits are liable to contamination. Oysters and 
other shell-fish should bo avoided unless their source is known to be 
above suspicion. The disease has been contracted by bathing in sewage- 
contaminated water. 

Prophylactic vaccination . — Immunity can be artificially induced by 
vaccination with typhoid vaccine. There are several methods of prepara- 
tion of vaccine, one of which is to heat a 48-hour broth culture to 58® C., 
and complete the sterilisation bythe addition of 0*5 per cent, lysol. Exposure 
to higher temperatures diminishes the potency of the vaccine. The number 
of bacteria in the first dose is 500 million, a double dose is given 10 days 
later and repeated 10 days later still. The injection is made subcutaneously 
and preferably not after a heavy meal or exposure to fatigue. A mild local 
reaction and sometimes constitutional symptoms may occur a few hours 
after injection, hence the patient should rest. If the patient be already 
infected the reaction may be more severe. The duration of the immunity 
conferred is said to average 1 to 2 years and to be proportional to the dosage 
employed. It is believed that &n individual inoculated at the beginning or 
even in the middle of the incubatioif period of typhoid has a good chance of 
escaping the fever. For army purposes, triple or quadruple vaccines of the 
organisms of typhoid and paratyphoid are largely employed. 

General . — In the absence of efficient sera or vaccines there is at present 
no specific. Skilful nursing and a suitable diet are of the first importance. 
The room should be kept at a temperature of 60® F., and the bed narrow* 
and of a convenient height. A hair mattress should be covered with two 
folds of blanket and a waterproof sheet over which is placed a sheet, and 
under the hips a draw sheet. A water-bed is unnecessary. A sheet and 
coverlet with a blanket over the feet are usually sufficient covering. ^ Night 
and morning the patient should be sponged with tepid water, and parts 
exposed to pressure should be rubbed with methylated spirit, and dusting- 
powder applied. * Sucking of bedclothes should be avoided. The urinal 
and bed-pan idiould be used in the recumbent position, and the buttocks 
sponged, dried and* powdered after each motion. The mouth should be 
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cleansed after each meal. From time to time it may be advisable to move 
the patient from the dorsal position to avoid hypostatic congestion of the 
lung bases. Stools and urine should always be reserved for ins^ction by 
the medical attendant, who should never neglect daily examination of the 
abdomen, and should also satisfy himself that the patient, especially if rest- 
less, has not retention of urine. The ‘temperature ancU) pulse should 
be charted 4-hourly, and more frequently should complications be 
suspected. * ^ • 

Milk is the most suitable diet for 'patients in the acute stages. It should 
be given in measured quantities at 2- or 3-hourly intervals, the* patient not 
being disturbed at night should he be sleeping. Three pintft a day is,* despite 
theoretical considerations, quite sufGicient. The milk should be diluted with 
barley water or lime water, and plenty of plain cold water allowed between 
the feeds. Aerated waters arc best avoided, but tea may be allowed or 
lemonade made with dilute hydrochloric acid and sjrrup of lemons. Should 
intestinal discomfort occur or curds appear in the motions the milk tnay 

* be citrated or whey substituted. Beef-tea and meat extracts, being 
laxatives,»are to be avoided in diarrhoea or haemorrhage. Carbohydrate can 

• be added to the diet in the form of cane sugar or maltine, or an ounce of 

glucose may be allowed in warm water during the day. Junket and also 
apple-sauce are useful. ' v 

When the temperature has been normal for 3 days, cautious additions may 
be made, beginning with thin custard or grated bread-crumbs and milk, and 
then adding a small quantity of boiled or steamed fish, thin bread and butter, 
and so on. 

A more liberal diet during the acute stage is advocated by some, i.e. milk 
puddings, custards, eggs, vegetable or meat soups strained and thickened 
with arrowroot or flour, finely minced lean meat, bread crumbs and maslied 
potato. Such feeding is said actually to diminish the tendency to perfora- 
.tion and haemorrhage, and to hasten convalescence. It is not suitable in 
severe attacks or for patients with profound toxaemia and deficient digestive 
secretions. Alcohol is rarely necessary, but it is unwise suddenly to deprive 
akoholic patients of all stimulants. 

Of special methods of treatment, three require consideration : the anti- 
pyretic, the antiseptic, and the eliminative. ^ 

The antipyretic method assumes thal/ pyrexia itself is harmful. The cold 
bath is most efficient, but has never gained a great vogue in England. When- 
ever the temperature rises above 102®-3 F., the patient is lifted into a bath 
at 65° F. and immersed for 15 minutes, shivering being disregarded. The 
limbs and trunk are rubbed whilst in the bath. The patient is then removed, 
•laid on a blanket, dried and lightly covered. A little alcohol is given immedi- 
ately before or after the bath. Immersion is repeated every 3 hours unless 
the temperature remains below the point mentioned. Contra-indications are 
hsemormage from the bowel, severe abdominal pain, venous thrombosis or 
great prostration. The pethod needs good atttendants, and can hardlv be 
applied* in private, but it is said to reduce the case mortality by a half or 
even two-tnirds. In place of the bath, tepid, cold or ice sponging may be 
adopted when the temperature is high or the cold pack used, especially when 
nervous symptoms are pronounced. The ice cradle is another useful means 
of refrigeration ; the patient is covered with a dieet, add a cradle, in which 
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small bags of ice are suspended, is placed over the body, the whole being 
covered with a thin blanket. The cradle may remain in position indefinitely, 
the effect on the temperature being carefully watched. 

Of antipyretic drugs, the most important are quinine, phenazone, acet- 
anilide, phenacetin and acetyl-^licylic acid. They are recommended for 
occasional useionly. 

The antiseptic mode of treatment was adopted when it was unknown that 
typhoid was a true septibsemia and not ajocal bowel infection. Antiseptics, 
however, by diminishing fermentation* may check diarrhoea and prevent 
tympanites. ' Many have been used, but those which have the best reputation 
are sulpkurous acid, oil of turpentine, and a mixture of quinine and nascent 
chlorine as advocated by Burney Yeo. Dr. Foord Caiger strongly recom- 
mended the use of oil of cinnamon throughout the disease, the dose being 
2| to 6 minims every 2 Jbours in an emulsion or in cachets. 

Eliminative treatment by the administration of purgatives is now rarely 
ado^d, but during the first week of the disease the administration of calomel 
in 3-grain doses, followed some ? hours later by irrigation of the colon with 
warm water, may be beneficial. • 

Constipation should be met by a simple enema every second day. Diar- 
rhoea, if accompanied by curds, calls for reduction of the milk. A starch and 
opium enema is useful, or 10 grains of Dover’s powder by the mouth. In 
hcemorrhage from the bowel the most absolute rest is essential. Food should 
be reduced to a minimum or withheld for 12 or 24 hours. No stimulants or 
beef -tea are permissible. Ten minims of laudanum or a hypodermic injection 
of J grain of morphme should be given, and an ice-bag applied to the right- 
iliac region. A watch should bo kept for signs of perforation. Intravenous 
saline infusion, or, better, transfusion of blood, may be necessary in severe 
cases. The injection of a solution containing 1 grain of chloride of calcium in 
10 minims of water into the gluteal region is worth a trial. Perforation of the 
bowel calls for immediate operation, no delay is permissible. Meteorism may 
be controlled by reducing the diet, administering enemata of hot water, and 
inserting the rectal tube. A turpentine stupe or ice-poultice may be applied 
to the abdomen. Turpentine by the mouth or by enema, and oil of cinnamdh 
are useful. For delirium, sleeplessness and headache, the reduction of tem- 
perature by sponging or cradling and the administration of 10 or 15 grains 
of Dover’s powder should be tiicdt Sometimes medinol and aspirin or 
chloralamidc are effectual. Circulatory failure is combated by strychnine 
hypodermically or by injection of camphor dissolved in oil or ether. Stro- 
phanthus and digitalis are of doubtful value. Alcohol is strongly advocated 
by some physicians. Adrenalin also is of use. The supervention ol femoral 
thrombosis calls for strict immobility of the limb. The intravenous injection * 
of 5 or 10 ounces of a sterile 0-5 per cent, sodium citrate solution relieves the 
pain, and is said to arrest the progress of the thrombosis. Bacilluria and 
cystitis arc treated by hexamine in 10-grain doses, 3 or 4 times a day. *Qf the 

H urative and septic complications, periostitis may be inffuenced by rest, 
applications* and typhoid vaccine, but suppuration calls for surgical 
intervention. Parotitis usually comes to incision. Cholecystitis may subside^ 
and should be given a chance to do so, but if it persists operation becomes*^ 
necessary. Crops of^ boils call for local treatment, and the appropriate 
vaccine should the organism be identified. The intramuscular injection of 
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colloidal manganese is useful in such conditions. The infectivitj of the 
purulent discharge should be remembered. 


PARATYPHOID FEVER' • 

iEtiology. — Paratyphoid fevers are, like true tj^hoid, ubiquitous in their 
distribution, but the prevailing type is different in different countries and in 
different climates. Paratyphoid A *is prevalent in India and other tropical 
countries. The experience of the Great War led to the suspicion that it may 
have been endemic, although unrecognised, in the Mediterranean area, and 
perhaps also in France, Flanders and Germany. In European countries, 
however, paratyphoid B is the more common type. Paratyphoid C occurs in 
the Balkans, and possibly there are also other varieties. Bacillus paratyphosus 
A apd B, paratyphosus B are organisms which under natural conmtions 
only attack man. B. paralyphosus C is by some considered identical^^with 
B, suipestifer^ the hog-cholera bacillus. 

The greatest incidence of paratyphoid is in the summer and early autumn, 
but it may occur at other seasons of the year. It is more prevalent in hot 
countries, and all ages are susceptible. In ordinary circumstances it affects 
both sexes equally. 

The primary source is a patient suffering from an attack, or a carrier of 
the bacillus. Contagion, as with typhoid, may be direct or indirect through 
food, drinking water, foinites, etc. The fact that infected meat, particularly 
pork, may induce symptoms resembling paratyphoid fever should be borne 
in mind. 

Symptoms. — The clinical manifestaliom of paratyphoid infections are 
practically indistinguishable from those of typhoid fever, but the belief is 
generally held that paratyphoid differs from typhoid in its milder character 
and shorter course. This is on the whole correct, but marked exceptions 
occur. Occasionally paratyphoid infection is said to produce an illness which 
resembles acute irritant poisoning, or so-called ptomaine poisoning. But 
foch infections are more likely to be caused by B, aertry^, which in its 
agglutination reactions closely resembles B. paratyphosus B. In true para- 
typhoid the subsequent course is clinically tnmistakable. 

The septicaemic stage of paratjrphdid is of short duration, rarely lasting 
more than a week, hence blood cultures for diagnostic purposes should be 
taken as soon after the third day as possible. The distribution of the 
infecting organisms in the body is similar to that of typhoid, and they are 
discharged in the faeces, the urine, the bronchial secretions, and the pus of 
suppurating foci. 

The incubation period varies from 9 to 15 days, but may be shorter. 

The onset is more often insidious than sudden, the invasive symptoms 
resembling those of typoid, but a sudden onset is believed to be more coihmon 
thane in the latter disease. Shivering and vomiting are not infrequent 
symptoms of such invasion. Sometimes gastro-intestinal symptoms are for a 
time very prominent. As with typhoid, appendicitis, mecu^g|itis, or pneumonia 
may at ffrst be simulated. Sometimes tne disease declares itself after several 
vre^ of premonit<»y diarrhoea, or it may closely resei^ble dysentery. 

The fever attains its maximum sooner than in typhoid, and may be 
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at its height by the third or fourth dayj hy which time, if not before, the 
patient will have taken to bed with symptoms suggesting typhoid of a week’s 
duration. The head aches, the patient is apathetic, and the spleen is gener* 
ally palpable and sometimes tender. T^„iiy^.r may be 'slightly enlarge, 
and the gallbladder* tehder if gholeoystSis be present. The abdomen is 
generally somewhat tumid, but marked distension is uncommon. Diarrhoea 
may occur at the onset, but constipation is more common. Sweating is 
often a more pronounced feature than ii^ typhoid. Rose spots are present 
in unusual profusion in some cases. They usually appear towards the end 
of the first week. In size, boo, they often appear larger than those seen in 
ordinary typhoid infection, and the rash may continue to come out after the 
temperature has fallen. Pulmonary complications are mild, but bronchitis 
and broncho-pneumonia may occur. In the more severe cases, the heart 
may show signs of dilatation. It is ex«ceptional for the patient to pass into the 
“ typhoid state.” The fever has a shorter duration than in typhoid. Within 
a fortnight, sometimes sooner, it has generally fallen by rapid lysis to normal. 
The slow pulse and low blood pressure of typhoid are also seen in the para- 
typhoid variety. Relapse is said to be just as frequent. • 

Complications. — Intestinal heemorrhage is much less common and less 
severe than in true typhoid. Perforation is rare. Thrombosis of the femoral 
or saphenous veins or their radicles is not uncommon, and broncho-pneumonia 
or pleural effusions may occur. Cholecystitis and catarrhal jaundice may 
be due to paratyphoid organisms, as also bacilluria, cystitis, pyelitis and 
even pyelonephritis. Orchitis is an occasional complication, and is believed 
to spread from the urinary tract. Other complications, which have mostly 
}.K)en observed in army practice, arc laryngeal ulceration, parotitis, periostitis, 
sometimes suppurative, peritonitis without perforation of the bowel, and 
pylepblebits, attributed to lesions of the appendix. 

Diagnosis. — For the differentiation of paratyphoid from typhoid infections 
and of the varieties of paratyphoid from each other, recourse must be had 
to l)acteiiological methods, i.e, to blood culture, agglutinative reactions and 
cultures from the eftools and from the urine. Of these methods, blood culture 
in the early stages is the most satisfactory. If agglutination occur in higfi 
dilutions with one of the parat 3 rphoid organisms and little or not at all with 
the others and the organism of typhoid, the nature of the infection is evident ; 
but in other cases the e.vaminati#n has to be repeated at short intervals 
and the results compared. A rising agglutination for one organism indicates 
it as the causal agent. Some infections with paratyphoid C fail to produce 
agglutinins in the patient’s serum. 

Prognosis. — The prognosis in paratyphoid infections is better than in 
those due to the B. typhosus, the proportion of severe infections being much * 
smaller. The causes of death are chiefly hfemorrhage, perforation, lung 
inflammations and toxaemia. 

A6 regards differential diagnosis, prophylaxis and treatment, what has 
already been said with regard to typhoid applies. ^ • 

* Charles R. Box. 


BOTULISM (see p. 421). 
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COLIFORM BACILLUS INFECTIONS 

Our knowledge of the pathogenic efpects of the group of micro-organisms, 
termed for convenience coliform bacilli, has entirely -remodelled our views 
in regard to many disease-processes which were recognised, but were formerly 
ill-understood. And, in addition, disease-processes which were formerly 
quite unrecognised have been bro^^ght to light. 

The beginnings of such knowle^e date from the isolation of the typhoid 
bacillus in 1880, and the isolation, five years later, of the B, coli communis 
from the healthy intestine. Continued and extended Observations, made 
possible by the introduction of newer differential bacteriological methods, 
have resulted in the recognition of a large and important group of bacilli, 
called the coliform group, including mcanbers which^iffer as widely in patho- 
genicity as these two originally described bacteria, but also including the 
organisms of bacillary dysentery, the paratyphoid organisms, the \w,riou8 
bacilli causing “ food-poisoning,’* such as the Aertrycke bacillus, B, enteritidis 
of Gaertner, B. suipestifer and others. 

We are still, however, a long way from getting a full conception of the 
r61e played by coliform bacilli in disease. Quite apart from the more 
definitely pathogenic coliform bacilli instanced above, we are quite unable to 
decide whether the presence of the coliform bacillus in a situation which it does 
not normally inhabit is the causative factor in a patient’s illness. To assume 
that it is, without good evidence, may involve an important fallacy, and 
may lead to our overlooking another, and more responsible, factor. It is 
certain that coliform bacilli may be found in some abnormal situations, as in 
the urinary bladder, in persons who enjoy good health. The microbe has 
become, as it were, saprophytic there. But such a state of things must 
at least be regarded as having potential pathogenic effects. 

Modes of Infection. — In health, coliform bacilli are confined to the 
intestine. The modes of infection of parts of the body other than the bowel 
are at times very apparent, at others obscure. Of any particular tissue there 
%.re three possible routes of infection : (1) The direct route, that is, by the 
immediate transference from the bowel to the infected area ; (2) by the 
lymphatics ; and (3) by the hlood stream. In some infections, e.g. of the gall- 
bladder, pericolic tissues, pelvic celhfiar^tissue, etc., the direct route is no 
doubt the one generally followed. Of the two inirect routes, however, 
some doubt exists as to the more likely one in certain cases, such as infection 
of the urinary tract especially ; in some instances of this latter important 
condition it is clear that invasion takes place again, directly, through the 
urethra. The cystitis which still occasionally follows the use of the catheter 
illustrates this ; and the greater frequency of coliform bacillus cystitis in little 
girls than in little boys has been adduced in favour of this route. In the 
acute* pyelitis complicating or following typhoid fever, it is highly probable, 
though not certain, thj^i infection proceeds via the blood stream to the kidney, 
and thus to the pelvis. But in those acute primary infections of the urinary 
tract, which are so common in both sexes, the mode of entry of the bacillus 
to the kidney pelvis is problematical. * 

Sites of Infection. — The sites of infection by coliform bacilli are very 
numerous. Mention will only be made here of those ^hich form the basis of 
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important disease-processes which demand recognition and treatment in 
practice. 

1. The bowel itself may be the site of infection. This may take place 
(a) because the infecting strain of coliform bacillus has absolute pathogenic 
qualities ; or (b) becdusd the virplence of one or more of the usually sapro- 
phytic strains is increased ; or (o) because the resistance of the mucosa is 
lowered by chemical or physical changes or by infection by another patho- 
genic microbe. From onS or more of tbes# factors acute or chronic enteritis, 
entero-colitis, or eolitis may ensue. Gadttner bacillus poisoning, the result 
of eating^contaminated food, is an important instance of (o), and perhaps also 
of (a) combined \nth (c). Some cases of cholera nostras appear to be due to 
coliform bacillus infection, and probably most sporadic cases of acute colitis. 
There is no great obscurity attaching to these infective processes. In a 
consideration of many «ases of chronic colitis, however, the exact r61e of 
coliform bacilli is very obscure indeed ; and this, even when we exclude a 
large%iumbcr of cases of bowel defect to which the name colitis should never 
be applied at all. It is probable that many of the patients said to be suffering 
from intestinal intoxication .ore in reality the subjects of subinfeCtion by 
coliform bacilli. But at present our criteria for judging accurately of such 
a condition are lacking. Mere qualitative bacteriological investigations of 
the faeces in«uch* cases yield at most presumptive evidenee, and quantitative 
investigations take us very little farther. We await some method of esti- 
mating tissue infection by the coliform group more constant than agglutina- 
tion, which is rfiircly present in chronic cases, and is, therefore, of little use 
as a guide. 

2. Gall-bladder sepsis is closely* associated with coliform bacillus infection. 
It is commonly held that subinfection of the gall-bladder by this microbe 
is one of the important factors in the evolution of cholelithiasis. However 
this may be, it is certain that coliform bacilli are the most frequent infecting 
agents in cholecystitis, both acute and chronic. The fact harmonises with 
the known frequency of gall-bladder infection during typhoid fever. 

3. Appendix inflammations, diverticulitis, pericolic suppuration and 

local peritonitis complicating intestinal conditions, are [all of thenf 
associated with coliform bacillus infection, and in many instances with this 
alone. • 

4. The urinary tract is infected vWth great frequency, with how great 
frequency we are only now realising, as the result of systematic cultivation 
of the urine in doubtful cases of the condition, and in obscure cases of illness 
in which no such condition is at first suspected. It is important to note, 
however, that the mere presence of coliform bacilli in the urine — it is assumed 
that catheter specimens only are being dealt with, or that, when this is 
not the case, there is good evidence that the bacilli actually come from the 
bladder — does not establish an actual urinary tract infection. Coliform 
bacilli in the urine may signify one of either of the following conditions : 
(a) The elimination of the bacilli from the body through the kidney, wiljiout 
infection either of this organ or of the urinary tract ; this process is usually 
of brief duration, ^nd may be intermittent. (6) The excretion of bacilli 
(with pus) from an infected kidney or from some focus of infection adjacent 
to the urinary tract (prostate, urethra, peiicoUc tissues), (c) True infection 
of the urinary tract (pyelitis, cystitis, pyelo-cystitis). (d) Bacilluria. 
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Concerning (a) and (b) no more need be said in this place, but (c) demands 
more consideration. 

CoLiFORM Bacillus Infection of the Urinary Tract.— T he cases met 
with may be conveniently described as falling into three groups. 

(i) Acute cases. — In the majority of t^ese cases the infection appears 
to arise in the pelvis of the kidney ; some are undoubtedly vesical in origin ; 
in not a few it is uncertain where the infection begins. The disease is at 
times quite fulminating in its acuteness, being ui&ered in by rigors, high 
fever (103® to 105®), delirium and great drowsiness. More»>often the symp- 
toms arc abrupt and severe, but not alarming. There may be pain and 
tenderness in the loin, and one or other kidney may be tender under bimanual 
examination. But in more cases than not there is a striking absence of 
both physical signs and focal symptoms, so that, unless the existence of the 
disease is borne in mind, and the urine is examinedrCarefully, the patient is 
thought to be suffering from influenza.” 

In those cases in which the bladder is, from the first, markedly afE«icted, 
symptoms of dysuria are present — frequency, pain and strangury. Such 
symptoriis draw attention, of course, to the nature of the process. 

The uriiie shows a great range of variations in its features. There may be 
a fairly frank h(r}naturia, a fact which is not so widely known as it should 
be : Coliform bacillus infection is the explanation of ,a large number of obscure 
cases of haematuria. The amount of pus is very variable — it may be very 
considerable, or it may be represented only by leucocytes seen on microscopic 
examination. In very severe cases portions of the bladder mucosa may 
be shed in the form of sloughs, but this is uncommon. Like the pus, the 
bacilli vary greatly in the degree to wjiich they are present in the urine ; 
in some cases they are so abundant as to constitute by far the greater part 
of the total sediment. The colour and amoimt of the urine depend upon the 
degree of pyrexia and the amount of fluid ingested. Constipation is the 
rule, the tongue is generally covered by a creamy fur, and anorexia is common. 
As in so many acute coliform bacillus infections, the mental state tends to 
depression. 

^ The disease is often a strikingly dramatic one in children ; there is a 
maximum of febrile reaction with lassitude and even stupor, and a minimum 
of serious effect upon the vital organs. is not very uncommon to see a 
temperature of 105® or 106®, with bi^ ir.termissions ; the child is very ill 
during the pyrexial stage and comparatively well when the temperature 
falls. Marked drowsiness, even stupor, may occur ; such a condition, 
indeed, should raise a suspicion of tliis infection in the absence of signs of 
meningitis. The disease is not very uncommon even in babies. 

The course of the disease varies much. Prompt recognition of its nature, 
leading to appropriate treatment, usually results in defervescence and the 
disappearance of pus and bacilli from the urine in 7 to 1 4 days. But some 
of the cases last many weeks ; it is fair to say that this is not seldom duo to 
failure to diagnose the condition, or to employ efficient measures of treatment. 

Relapses are very common. Of complications, prostatitis is perhaps the 
one most often seen ; epididymitis occurs less often, but is a ve^ definite 
condition ; urethritis may occur. It is interesting to record that epididymitis 
may be the first symptom of tfie disease. This has, in the past, been frequently 
mistaken for tuberculosis. 
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(ii) Recurrent cases, — not uncommon type of case is that in which 
symptoms of acute or of subacute infection occur at intervals over a number 
of years, the condition of the patient and of the urine being natural between 
the attacks. Recurring hsematuria, thought to be due tb acute nephritis, 
to tuberculosis or to calculus, is sometimes due to this conation. The 
probable source of these re-infections in any individual case is the colon. 

(iii.) Chronic cases, — ^These are either (a) the sequelss to acute attacks 
that have never compleltely resolved ; oi^ (6) they arise insidiouefly ; or (c) 
they follow instnumental procedures or t)perations upon the urinary tract ; 
or (d) they complicate mechanical defects, such as stricture and enlarged 
prostate *; or (e) tHey occur as secondary infections in cases of renal or vesical 
calculus or of tuberculosis. 

The symptoms in these chronic cases vary greatly. In one group it is 
the general toxic state i;hat is the main feature — a sallow complexion, loss 
of tone, a low blood pressure, colon dyspepsia, headache and backache. 
In another group the local symptoms predominate — increased frequency of 
micturition, which may be extremely trying, pain during or after the act, 
and referred pain and discomfort in the vesical zone. In a thiiM group 
there is little or no interference with health, general or local ; but a vivid 
realisation of the existence of the condition troubles the patient’s mind, 
leading somstim'es to a state of bladder neurasthenia. 

The urine in chronic infections shows as much variety as do the symptoms. ' 
The characteristic “ fishy ” odour is rarely absent ; the reaction is generally 
acid, the amount of pus present may be very little or may be considerable, but 
the degree to which the patient is troubled by no means corresponds to the 
degree of pyuria ; mucus is in excpss ; bacilli arc constant and, like the 
pus, are very variable in quantity. Hsematuria is uncommon in chronic 
infections, but it is easily induced by instrumental investigation, as are also 
“ flares-up ** of the chronic state, with the production of rigors, high fever, 
severe malaise and relative anuria. For this reason, careful deliberation 
is called for in deciding whether or- not the bladder should be explored in 
these cases ; and, in regard to exploration of the pelvis of the kidney, extreme 
forbearance should be exercised. • 

Baoilluria. — T his term is properly applied to a urine which is loaded 
with bacilli, but in which there i^ no pus, or, at most, a few leucocytes seen 
on microscopic examination. It is a* state of kidney elimination of bacilli 
rather than a condition of bacillary infection. It is usually of short duration. 
The appearance of the urine is characteristic ; shimmering when agitated 
and viewed by transmitted light. The smell already referred to as so typical 
of colon bacillus urinary infections is usually present here also. 

Other Sites op Coliform Bacillus Infection. 

(i.) The uterus and Fallopian tubes are sometimes the site of infection, 
as in puerperal sepsis ; but the infection is then usually a mixed one, with 
streptococci. 

(ii.) Some situations quite remote from the bo'^^el are now and ^gain 
infected by coliform bacilli — the middle ear^ the pleura, the bronchial tract, 
bones and joints. Infection of the middle ear occurs as the result of impure 
water in swimming-baths. 

B. COLT SEPTiOJEMiA, unlcss it occuT as a terminal event, in which form it 
is not at all uncommon,^ is rare. When it does occur, however, it is by no 
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means always fatal. Infective endocarditis, due to coliform bacilli, is rarer 
still ; the onJjr cases coming under the writer’s notice have been of the nature 
of a terminal infection. 

Treatment. — The treatment of cases of coliform bacillus infection may be 
considered under three heads — general, locq.1 and specific measures. 

1. General measures . — In all acute cases the patient is hept in bed, so 
as to ensure rest and warmth. Both of these are essential, and even in 
chronic cases it is of great importance to avoid chid and fatigue. As the 
bowel is the source of nearly all the*infections, attention to»it is paramount. 
It is quite impossible to say in how many seemingly unlikely cases the 
intestine, and especially the colon, will be found to give the clue to treatment, 
provided the possibility be borne in mind> Especially is this the case in 
acute and subacute cases. To correct constipation is not enough — con- 
stipation may not even be present — efforts must be made to change the 
bowel contents in such a way that they are no longer so good a nidus for 
growth of the bacillus. This is best attained by a diet which is low inftotal 
protein content ; meat, eggs and raw milk arc excluded entirely ; junket, 
whey, buttermilk and cream being allowed. The following articles of food 
are also allowed : macaroni, boiled rice, raw and cooked fruit, salads, and 
lightly cooked green vegetables, jams, marmalade, honey, cold fat bacon 
and ham, and chicken and white game occasionally. Wholemeal bread and 
oatmeal porridge are recommend(>d. On such a diet the consistency of the 
stools soon improves, and they lose their ill-digested appearance ; as also 
mucus and sandy deposit, if these were present. They also become much 
less offensive to the smeU. Plain drinks are encouraged — ^preferably between 
meals. 

If the case be acute, with considerable pyrexia, the practitioner will 
generally consider milk the staple food indicated — it is the English doctor’s 
sheet anchor in every acute febrile disturbance ; but even in these cases 
it is often possible to demonstrate rapid progress so soon as the milk is 
disallowed. 

A new type of diet (“ kctogenic diet ”) has been recommended recently. 
This has a very high fat, and a low carbohydrate, content. It is given for 
periods of from 7 to 14 successive days. So much is the fat increased 
that ketones appear in the urine which becomes highly acid. Results are 
sometimes very good. But the diet*^is Aolerated with great difficulty by 
many patients. 

The choice of aperients is of great importance. In acute cases, calomel 
is very useful combined with salines. In chronic cases, the most helpful 
form of laxative is of the agar-agar type (petrolagar, regulin, cascagar, jubol), 
supplemented if necessary by a compound aloin pill. Bowel antiseptics ” 
are worth trjdng, and, if tried, are worth persisting in. The writer gets the 
best results with a c*achet containing salol, grs. x, hydrarg. cum cret., gr. J, 
given with water, between meals, twice or three times daily. Izal oil in 
n\^iii« capsules may be given with food three times daily. Gyllin and kerol 
may be given in the same manner. 

A course of high colonic irrigations, following the Plombiires method, is 
indicated if mucus persists in the stools despite the above measures. Or 
it may be given as a preliminary treatment, to be followed by them. 

In acute cases, with pyrexia, full doses of alkalis (sod. bicarb, and pot. 
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cit.) are very helpful, and should be continued until the urine has been 
alkaline for 3 or 4 days. The hemmine group will then do good in propor- 
tion as the infection is focused in the urinary tract, and in proportion as the 
infection is pelvic rather than vesical. In gall-bladder infection these 
drugs are also of servine, so f^r as clinical experience goes. To get the 
greatest service from hexamine in urinary tract infections it is best to keep 
the urine acid. For this purpose it is considered by many that acid sod. 
phosph. in grs. xx dosed is serviceable. JEt is well to change the hexamine 
(grs. V to XV well diluted) for one or other of its derivatives now and again, 
reverting to the hexamine again later; cystopurin= hexamine sod. acetate, 
grs. XXX ; helmi<ol = hexamine with citrate, grs. xv to xxx. Caprokol 
(hexyl-resorcin), grs. ii to x, is also useful, as also is sodium benzoate. 

2. IjOCoI measures, — Local suppurations will, of course, be dealt with 
surgically. Reference has already been made to associated disabilities in 
some cases of urinary infection which also require surgical treatment, a.s also 
to tlie care which must be exercised in dealing on surgical lines with those 
cases of urinary tract infection which may be regarded as primary. In 
bowel infections a very useful adjunct in treatment is to endeavour 6y means 
of posture, massage and efficient supports to improve matters if entero- 
ptosis be present. 

3. Specific ineasures. — There remains to be discussed the use of bacillary 
vaccines. These should always be regarded as supplemental to, rather than 
substitutions for, the scheme of therapeusis outlined in (1) and (2). In 
acute cases, vaccines should either be deferred until other measures fail, or 
very small doses of the vaccine should be given — 0*6 to 5*0 million at most, 
and at intervals decided upon by .close observation of the course of the 
disease. In chronic cases vaccines should always be given a good trial. 
Sometimes the good effects are very striking, at others little or nothing is 
achieved as the result of vaccine therapy. In cases which are of long stand- 
ing, and in which constitutional symptoms are absent, vaccines prove dis- 
appointing. But their use certainly-seems to assist in rendering patients less 
toxic, in relieving local symptoms, and in protecting against acute exacerba- 
tions. In the case of chronic urinary infections these benefits nearly alwajfs 
stop short of the production of a clear and sterile urine. The graduated 
method of dosage is the one generally adopted ; a series of doses ranging 
from 5 to 250 million, injected a^ intervals of 7 to 10 days, is a favourite 
plan. In very chronic and intractable cases the dosage may well be ex- 
tended beyond this last-named figure — even to 1000 million. The vaccine 
should invariably he autogenous in nature. If second or any subsequent 
series of vaccine injections be given, these should be prepared from a fresh 
culture of the infecting bacillus, and the first doses given should be of smaller 
size than those which concluded the former series. 

ITouder. 


BACILLARY DYSENTERY 

Definition. — An acute colitis sometimes culminating in coagulation 
necrosis of the mucosa, caused by specific dysentery bacilli and characterised 
clinically in the acute stages by fever and frequent, small, mucoid, muco- 
sanguineous, or muco'purulent stools associated with tenesmus and ^pin^. 

7 * 
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/Etiology. — No country is exempt, and natms and Europeans oi all 
ages and both sexes are susceptible. Overcrowding, interciirrent disease, 
deficient dietary, and malnutrition predispose. Even in Europe Flexner 
dysentery causes epidemics in military barracks, prisons, and asylums, and 
Itlong with Morgan’s bacillus No. 1 is responsible for -certain outbreaks of 
summer diarrhoea in children. Dysentery is prevalent in the trepics, especially 
during the early summer, rainy season, and autumn months, and is spread 
by fsecal contamination of food os water, either directly from an infected 
individual or indirectly by the house :fly. i 

Dysentery, occurring in ejudemic form as in Gallipoli, is always of 
bacillary origin. The specific organisms are Shiga’s bacillus, isolated in 1897, 
and the mannite-fermenting Flexner Y group which includes five serological 
strains, V, W, X, Y and Z, and also Sonne’s bacillus ; the latter is a late 
lactose fermenter. 

Pathology. — The large intestine generally presents a congested, red 
appearance, especially of the sigmoid flexure, rectum, and csecum, ar.d in 
fulminating Shiga cases the mucosa may be converted into a greyish -white or 
greenish ^gangrenous membrane. Rarely the ileum is involved. Initially 
there is redness, injection of vessels, haemorrhages and muco-purulent exuda- 
tion ; the mucosa becomes infiltrated with fibrin and in severe cases coagula- 
tion necrosis results. Localised exfoliation leads to multiple superficial 
ulcers, often situated transversely on the mucosal folds and separated by 
congested, red, oedematous mucous membrane. Generally, healing takes place 
without scarring and recovery is complete. Occasionally chronic dysentery 
occurs, and then there is considerable thickening and rigidity of the bowel 
wall with decrease in its lumen. Ulcers may be found, but more frequently 
a chronic granular proctitis and colitis, especially involving the distal portion 
of the gut, results. 

Symptoms. — The clinical features vary with the resistance of the patient 
and the type of invading organism, Sonne infections being often mild, Shiga 
infections severe. Toxajinia and dehydration play an important role in the 
clinical picture. Catarrhal, acute, and fulminating types are encountered, as 
V^ell as entero-dysentery and chronic dysentery. The incubation period is 
1 to 7 days, and in acute cases the onset is generally sudden, with fever, 
possibly preceded by a chill. Nausea, retching, vomiting, and headache are 
common. Colicky abdominal pain oeeuxs, and there are frequent, small 
dysenteric stools associated with straining and tenesmus due to sphincteric 
spasm. The bowels may be opened from five to fifty times daily. As 
toxaemia increases the cheeks become flushed, the expression anxious, the 
temperature higher, the pulse more rapid and the tongue coated and yellow. 
Restlessness, mental confusion, and even delirium may ensue. Dehydration 
produces an increase in the nervous sjmiptoms, associated with thirst, pinching 
of the features, sunken eps, dry brown tongue, decrease in urinary secretion, 
increa^ in blood urea, collapse of the peripheral veins, and in infants depressed 
foirt^yielles. If acidosis^evclops the breathing becomes rapid, deep and often 
irregular. The severest cases may die in a state of collapse with subnormal 
temperature and cold, blue extremities. Mild catarrhal cases may show neither 
fever nor any serious indisposition. In the ordinary aedte cases the stools 
rapidly lose their fseculent'' character and consist of odourless, gelatinous 
mucus admixed with bright red blood ; later they become muco-purulent. 
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and as recovery ensues bOe-stained faecal matter reap^ars. In the early 
stages the abdominal muscles may be hold rigid, but later the contracted 
sigmoid may be palpated ; localised pain and tenderness are infrequent 
owing to the absence of peritoneal involvement. The temperature, at first 
remittent, may bec^md intermittent later, but with appropriate treatment 
it generally subsides in 1 to 2 weeks. Persistent fever means persistent 
infection and calls for rigorous treatment. 

Entero-dysentery is Associated with involvement of the small intestine, 
and if, as sometimes happens, the rectifin and sigmoid escape, tenesmus may 
be absejit and the mucoid stools less typically dysenteric than usual. The 
onset is sudden, vomiting is severe, toxic features are marked, there is a 
high temperature, the mouth and tongue are covered with sordes, and a 
typhoidal state develops. In the worst cases watery, choleraic-like stools 
appear, and the patient may die early with collapse symptoms and a sub- 
normal temperature. 

Complications and Sequelae. — Dysentery bacilli do not penetrate deeply 
or invade the blood stream, and local complications, such as perforation and 
stricture, arc not met with. Joint and eye complications are attributable to 
dysentery toxins, and filtrates of Shiga cultures produce similar lesions when 
injected into animals. Acute conjunctivitis, irido-cyclitis, and iritis may 
occur, white peri -arthritis and effusions into the knee and anlde joints are not 
uncommon, especially in convalescence from Shiga infections ; their duration 
is variable, but permanent deformity is rare. Neuritis, terminal intussuscep- 
tion, especially in children, and parotitis and broncho-pneumonia due to 
secondary coccal infection, may be encountered. Colonic dysfunction follow- 
ing acute dysentery may take tile form of constipation in some cases, wliile in 
others post-dysenteric diarrhoea or looseness of the bowels due to an “ irritable 
colon is found : the latter is distinguished from chronic dysentery by an 
absence of cellular exudate and the negative sigmoidoscopic picture. 

Course. — Fulminating Shiga cases may die rapidly of tox®mia and de- 
hydration, but with appropriate treatment patients generally become apyrexial 
in less than two weeks. The natural tendency in all types of dysentery is 
toward complete recovery, the bowel being restored to a normal condition. 
More rarely chronic dysentery develops. 

Chronic Dysentery , — Two tyf)es are met with in the tropics. In the first 
there is a history of typical acute* dysentery, often inadequately treated, 
from which the patient has never really completely recovered. The stools 
remain more frequent than usual, are foul-smelling, and contain mucus, muco- 
pus or blood. During exacerbations fever may recur ; such patients become 
miserable and emaciated ; in some instances they develop anaemia, oedema 
of the lower limbs, and are liable to succumb from intercurrent disease. The 
abdomen is scaphoid, and the spastic, thickened, descending colon palpable. 
Dysentery bacilli are isolated with difficulty, even during exacerbations, and 
Cudningham was only successful in finding them in 26-7 per cent, of his Indian 
cases. The second type is of more insidious onset the initial attac]^ being 
very mild and dften atypical. Bouts of diarrhoea with muco-sanguineous 
stools occur, followed by remissions and relapses. In many respects this 
disease resembles chronic ulcerative colitis, and its etiological relationship to 
the dysentery group of organisms remains unproven. 

Diagnosis. — The clinical history and ph 3 rsical examination of the patient 
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generally suggests the diagnosis, while the more acute onset, severer pjrrexia, 
* greater urgency of the bowel symptoms, and the character of the mucoid 
stools containing bright red blood, help to differentiate it from amoebic 
dysentery. Immediate microscopic examination will show an absence of 
Eniamoeha histolytica, a predominance of polymorphonuclear leucocytes, and 
frequently the presence of non-motilc macrophage cells which'must not be 
confused with amoeb®. Stools for culture must contain mucoid exudate, be ab- 
solutely fresh, uncontaminated by urine and antiseptic, and these, if examined 
in the first few days of illness, yield ’a high proportion of positive results. 
Treatment, however, should never be delayed pending cultural findings in a 
severe case. The blood changes are not characteristic, a slight leucocytosis 
sometimes occurring, while tlio agglutination reaction is only occasionally of 
value. 

Sigmoidoscopy is indispensable in the diagnosis of chronic dysentery. 
During the acute stages instrumentation is rarely indicated, but if the bowel 
be examined at that time uniformly diffuse reddening and hypersemia of^he 
mucosa associated with blood-stained mucus will be found, while in severe cases 
the greenisn-white necrotic membrane is diagnostic. Later, as the membrane 
separates, shallow, serpiginous ulcers may be observed, located transversely 
on the mucosal folds, and surrounded by congested, red, oedematous mucous 
membrane. In chronic dysentery these ulcers may persist, but inore com- 
monly the mucosa, which is largely replaced by granulatiori tissue, sliows a rod, 
hyperaemic, granular surface, bleeding readily on instrumentation, which is 
rendered more difficult by the thickened, rigid, spastic condition of the 
bowel wall. 

Prognosis. — Dysentery, particularly Shiga infection, is a serious disease 
and demands prompt treatment, and in some epidemics the mortality rate is 
very high. The aged, and people who are semi-starved or suffering from 
intercurrent disease, do badly. 

Treatment. — Prophylactic , — As the disease is spread by water and food, 
contaminated either directly from an infected individual pr indirectly by 
flies, prophylactic measures similar to those adopted in enteric fever are 
indicated. Unfortunately no satisfactory prophylactic vaccine is available. 

Curative , — Treatment is directed towards conserving the energy of the 
patient, resting the bowel by a low residue dietary, relieving intestinal and 
systemic toxsemia and dehydration. RestPin bed is essential, and if a bed 

S an proves too exhausting the buttocks should be w^ell padded with tow. 

pecial attention should bo directed to the hygiene of the mouth and to 
preventing bed sores. Diet: Warm feeds (5 to 10 ozs.) should be given 
two-hourly. Only water is permitted for the first day, followed by albumin 
and barley water, expressed meat juice, clear soups, and jellies. Later 
arrowroot and sago pudding are allowed. Lactose is useful. Milk is not 
well borne and alcohol is contra-indicated. AperierUs : a preliminary dose 
of castor oil (.^ss) with tinct. opii. m. xv is given, followed by sodhim 
sulphate (5i) every two to three hours until the stools lose their dysenteric 
character. Enemata of 1 per cent, saline or 1*5 pet cent, sodium 
bicarbonate (2 pints) are also useful in eliminating toxiCL material. AnJti- 
dysenteric s^um is only of value early in the disease, and in severe Shiga 
infections it should be immediately injected intravenously. Polyvalent 
serum is given in quantities of 60-120 c.c. and monovalent serum in smaller 
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doses ; preliminary desensitization may be advisable in special cases. 
Bacteriophage treatment has been disappointing. Dehydration is treated 
by intravenous injection of Ilogers* hypertonic saline or 6 per cent, 
glucose in physiological saline (1 to 2 pints). Adrenalin (0-5 c.c. of 1/1000 
solution) may be added in casein of collapse. Symptornalic treatment : griping 
and tenesmus may be relieved by hot fomentations, turpentine stupes, 
morphine suppositorie^ and starch and opium enemata ; animal charcoal 
and kaolin may be useful for gaseous distension. Complications are treated 
as they arise. • • 

Por^chronic bacillary cases treatment is often unsatisfactory. A higli 
calorie, high vitamin, low residue diet is advisable, and autogenous strepto- 
coccal vaccines may be tried. Rectal lavage with saline, sodium bicarbonate 
and yatren (1/40), protargol and albargin (1/600), potassium permanganate 
(1/5000), and eusol may prove useful. Eupad (chlorinated lime and boracic 
acid in equal parts) used in a decreasing dilution of 1/200 to 1/80 benefit^ some 
patfents, and a 5 per cent, suspension of bismuth subgallate in 4-8 oz. of olive oil 
may be injected daily. Iron and whole liver may be used for the ancomia, and 
blood transfusion is sometimes mo8theli)ful. As a last resort, appendicostomy, 
caecostomy, or even ileostomy, may be advisable in intractable cases ; lavage 
with antiseptic solutions is thus permitted, while, in addition, the last two 
operations^est the large bowel and so aid healing. 

For Amosbic Dysentenjy see p. 245. 

CHOLERA 

Definition. — A specific disease due to Koch’s comma vibrio, character- 
ised clinically by violent vomiting, copious rice-water stools, dehydration, 
cramps and urinary suppression. 

Etiology. — Cholera exists endemically in certain far Eastern countries, 
and especially in India where Rogers has demonstrated three main endemic 
foci from which epidemics spread in the spring and summer through move- 
ments of pilgrims who acquire the disease from infected water. Occasionally 
cliolera has reached Europe. People of different race, sex and age are all 
susceptible. The disease itself fs caused by the Vibrio comma described by 
Koch (1883), and carriers, who pass ^brios in the st ools, need not necessarily 
have had clinical cholera. Flies also disseminate the disease by directly 
contaminating food, milk, etc., with infected foccs. 

Pathology. — ^After death rigor mortis sets in early, and a post-mortem 
rise of temperature is common ; the blood is thick and tarry. The small 
intestines are collapsed and shrunken, the mucosa congested, perhaps* 
haemorrhagic, and the lymphoid follicles enlarged. The stomach and liver 
are congested, and the gall-bladder distended with viscid, thick bile, difficult 
to ekpef— hence absence of bile in the intestine. The kidneys show swelling, 
congestion and ecchymoses, the spleen is small andjsihrunkeii, and th^ lungs 
collapsed and dry. The comma vibrio is readily isolated from the contents 
of the small intest^e and occasionally from the urine, ^11-bladder and lungs. 

Toxasmia and fluid loss underlie the pathological findings and clinical 

E icture. Diarrhoea gind vomiting lead to chloride depletion, to decrease in 
lood volume with increased viscosity of the blood, and to tissue dehydration. 
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Biochemical investigations show reduced blood chloride, diminished plasnia 
alkalinity, phosphate retention and increased blood urea. A polycythemia 
of 6 to 8 million red corpuscles per c.mm. and a leucocytosis of from 16 to 
60,000 per c.mm. are found, and hemocrit estimations have diown an average 
loss in serum of 35 per cent, in mild and 64 per cent, in severe cases. Finally 
the weakened heart may prove incapable of pumping th^ viscid blood 
through the damaged kidneys and anuria may result.' 

Symptoms. — The incubation period is 2 to 8 days. Castellani and 
Chalmers describe 6 clinical types. (1) Ambulatory casee. .(2) Choleraic 
diarrhoea. (3) Cholerine : the patient suddenly develops severe al^ominal 
pains, passes numerous faeculent motions, then typical rice-water stools 
followed by rapid recovery. (4) Cholera sicca : the patient becomes rapidly 
collapsed and dies before the typical gastro-intestinal features develop. 
(5) Cholera gravis : typical cholera, constituting 95 per ®ent . of the cases in most 
epidejnics. When cholera is prevalent the only safe rule is to treat every 
case of diarrhoea as suspect until proved otherwise. Laboratory confirma- 
tion in all atypical cases should be sought. Three more or less well-defined 
stages arb described. (1) The preliminary diarrhoea : In this stage — ^infre- 
quent in Indian epidemics — colicky abdominal pain, looseness of the bowels, 
headache, vomiting and mental depression may be present for 24 hours. 
(2) The collapse stage: Onoe diarrhoea has really started, all ftecal matter 
rapidly disappears, to be replaced by copious, colourless, rice-water stools 
containing flakes of epitlielium. Watery vomiting also occurs and several 
quarts of fluid may be lost in a few hours. Cramps, starting in the hands 
and feet, now appear and soon involve the extremities. Thirst, restlessness 
and collapse become extreme, the skin is cold, blue and wrinkled, and the 
face pinched. The voice becomes husky, the respiration rapid, the tempera- 
ture subnormal, the blood pressure markedly lowered (systolic 65-70 mm.), 
the peripheral veins depleted and collapsed and the pulse imperceptible. 
The urine is diminished, contains albumin and casts, and uraemia with sup- 
pression and acidosis may follow. Collapse is extreme and only prompt 
treatment can save the patient. (3) Period of Reaction : With recovery, 
the temperature rises, the heart's action and blood pressure improve, the 
urine increases, diarrhoea decreases and abdominal pain disapjjears. In less 
favourable cases, especially where the collapse stage has been prolonged, 
the circulatory recovery may not be sdjfioient to restore renal function and 
fatal uraemia results. Or again, the improved circulation may lead to an 
overwhelming absorption of cholera toxin from the damaged gut with 
hyperpyrexia and death. 

Complications and Sequelae. — Cardiac failure in convalescence, per- 
sistent cramps, broncho-pneumonia, enteritis, nephritis and cholecystitis may 
require special medical treatment ; parotitis and abscesses need early surgical 
incision. Abortion and premature delivery are not infrequent, and formerly, 
before dehydration could be effectively treated, sloughing of the cornea' and 
gangrene of the toes, fingers, penis and scrotum were encountered (Rogers). 

Diagnosis. — ^During an epidemic little difficulty arises, but in atypical 
and sporadic cases the diagnosis will largely depend on p positive culture. 
Cholera nostras of temperate climates, the choleraic forms of malaria and 
dysentery, ptomaine, arsenic and perchloiide of mercurj^ poisoning have all to 
be differentiated. 
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Prognosis. — The mortality rate varies in different epidemics from 
30 to 80 per cent., being most fatal at the start. Young children, pregnant 
women, aged and debilitated people, alcoholics and chronic nephritics do 
badly. A severe and prolonged collapse stage, ursmic symptoms and 
hyperpyrexia are unfavourable, «but with modem treatment tnese can often 
be avoided. • 

Treatment. — Prophylactic . — During epidemics cholera vaccine is valuable, 
affording temporary immunity (6 montha), and unboiled rnill^ and water and 
uncooked foodsf salads and raw fruit ibust be avoided. Houses should be 
fly-proo|, food covered, and drinking vessels and eating utensils cleaned in 
boiling water ancT dried by heat. Strong purgatives should not be used, and 
any gastro-intestinal disturbance should receive careful attention. 

Curative . — The patient is kept strictly in bed and practically starved for 
the first few days, only.water with or without glucose and barley water being 
given. Efforts may bo made to destroy cholera toxin by calcium peyman- 
ganfiPte (grs. ii every \ hour for 8 doses, then half-hourly), and large doses of 
kaolin per os ; the Japanese claim to have used cholera antiserum with 
benefit. Tomb’s mixture of essential oils has its advocates. Essentially 
treatment consists, as Rogers points out, in replacing fluids and salts lost 
from the blood by appropriate intravenous injections whenever a rise in the 
specific gravity’ of the blood above the normal 1056-1058 occurs. A blood 
pressure below 70 mm., especially if associated with cyanosis, restlessness, 
cramps, and cold extremities, also necessitates transfusion. Rogers advocates 
two solutions : (a) Hyi^ertonic saline (sodium chloride, 120 grs. ; potassium 
cliloride, 6 grs. ; calcium chloride, 4 grs. ; water, 1 pint) for reinforcing blood 
volume and chloride loss, and (b) a;i allmline solution (sodium bicarbonate, 
160 grs. ; sodium chloride, 90 grs, ; water, 1 pint) to counteract acidosis 
and uraemia. During the collapse stage 1 pint of (6) is first given and the 
total quantity as estimated from the specific gravity is made up with (a). 
Thus a specific gravity of 1062 would require a total of two pints, 1063 three 
pints, 1064 four pints, and so on, the aim being to keep the figure below 1060. 
Injections must be repeated if necessary. If the rectal temperature is 
elevated, cool injections become essential to avoid hyperpyrexia. In tUb 
reaction stage cold sponging is adrisable whenever the temperature exceeds 
103® F., and while the blood ^essure remains below 100 mm. pituitrin 
(1 c.c. t.i.d.) is useful. Threatened u^mia is treated by poulticing the loins, 
dry cupping, alkaline solution per rectum, and by injections of 5 to 10 per 
cent, glucose intravenously. (3omplications are dealt with as they arise. 
As the patient improves farinaceous foods are allowed, but proteins and 
extractives must be withheld until renal function is quite normal. 

G. Carmichael Low. 

N. Hamilton Fairley. 


DIPHTHERIA 


> ^4)efinition. — A^ disease caused by the Klebs-Loefiler bacillus (Coryne- 
bacterium diphtherioB)^ characterised by a membranous exudate at the site of 
infection and distinctive sequels of toiusmic origin, the chief being circulatory 
failure, paralysis an<f albuminuria. 
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Etiology. — ^Diphtheria is commonest in temperate climes. Human 
agents are commonly the carriers of the infection and the cause of its endemic 
prevalence ; local conditions, such as dampness, Exposed aspects, soil con- 
tamination and defective drainage, being merely contributory. In its seasonal 
prevalence diphtheria closely resembles typhoid *and scarlet fever, the 
maximum incidence falling in the autumn and late winter months. An 
epidemic tendency is noticeable in years of deficient rainfall, and great 
epidemics have^ been preceded as (k rule by a series *of dry years. Formerly 
a disease of rural districts, diphtheria is now endemic in most large cities 
and shows a tendency to local epidemic outbursts. Its heaviest ijpcidence 
is on children between the ages of 2 and 5 years. New-born infants are rarely 
attacked. Many cases occur in adults, and rather more females than males 
are affected. 

Catarrhal conditions of the throab predispose to the infection ; con- 
valescents from measles and scarlet fever, and in less degree those 
recovering from whooping - cough and influenza, are liable to coiftract 
the disease, which in the case of recent measles or scarlet fever may assume 
a particularly severe form. A progressive increase in infectivity and 
severity is often noticed during epidemics. The immunity afforded by 
diphtheria is short-lived ; relapses are not uncommon, and. second attacks 
also occur. • 

The disease is highly contagious, and infection is by direct or indirect 
contact. It is seldom air-bome even over a short distance. The organisms 
reside in the secretions from the nose and throat, in detached shreds of false 
membrane, and at times in discharges from the ears, the vulva, infected 
wounds or skin lesions. 

Direct infection may result from kissing, or the reception of droplets of 
fluid ejected by speaking, coughing or sneezing. Indirect infection may be 
caused by eating or drinking utensils, handkerchiefs, towels, throat spatulas, 
clinical thermometers, toy trumpets, slate pencils and the like. The 
diphtheria bacillus readily grows in milk and produces no suspicious changes ; 
milk thus may serve as a vehicle for spread of the disease. There is no 
^idence that it is conveyed by drinking water. The diphtheria of pigeons, 
calves, cats and most other animals has not proved conununicable to man 
and is due to a different organism, but vir&lent diphtheria bacilli have been 
found in nasal discharges and open sorefi ofthorses. 

Outside the body, diphtheria bacilli retain their virulence for long periods 
if protected from sunli^t and from currents of air ; hence the possibility 
of transmission by garments, toys and other articles. Sterilisation by boiling 
water or in the steam chamber is quite effectual. 

Carriers , — Convalescents may harboui’ virulent bacilli in their throats, 
as also may others who have been in contact with the infection. Most are 
free from bacilli 4 or 8 weeks after the commencement of the disease, but 
in some the carrier state becomes chronic. The presence of bacilli ift the 
throSilb secretions of caii^riers is apt to be intermittent. All carriers are not 
equaUv effective distributors of the disease ; intimate contact and addiction 
to suen habits as kissing, sneezing, spitting and pencil-suqking are important 
in this respect. The nasal earner is beueved to be an especial source of 
danger. Among school children 80 per cent, of the c^arriers are between 6 
and 8 years of age, and male carriers are two or three times more common 
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than female. Throat and nose operations on carriers may be followed by 
clinical diphtheria. In the search for carriers, pallor, unhealthy tonsils, 
and nasal discharge are important indications, as also a history of recent 
sore throat. Skin earners are the subjects of eczematous or impetiglnouB 
lesions on various parts of the body. The discovery of bacilli which morpho- 
logically resenfble diphtheria bacilli does not necessarily prove they are 
virulent. Bacilli recovered from the throat are rarely harmless, but those 
recovered from the anteiior nares, from discharging ears and from the ft^rin 
often prove to b^non-virulent when tested on guinea-pigs. 

The j^ebs-Lo^.ffler bacillus is a non-motile, Gram-positive, non-sporing 
organism which grows as a diplo-bacillus and shows a great tendency to 
become segmented or clubbed. The bacilli are slender rods, straight or 
slightly curved, and of varying len^h and thickness. In films they often 
show a characteristic ‘grouping which recalls the letters of the Chinese 
alphabet. Both long and short forms occur, the length varying from, 2 to 
6 /A. ^ The long bacilli are the more typical, and are said to bo more virulent. 
The segmented appearance of the proloplasm is relied upon for morpho- 
logical identification. A rapid diagnosis may be made from smears pre- 
pared direct from the throat, but it should be confirmed by examination 
of a film made from a young (6 to 18 hours) culture on blood serum or 
Loefiler’s irtedium. Segmentation may be demonstrated by staining with 
Loeffler’s (alkaline) methylene-blue or by Gram’s method, but the most 
characteristic and easily recognised picture is obtained by the use of 
Neisser’s stain (acid methylene-blue), whereby a dark dot is shown at each 
end of the bacillus and often another at the centre, contrast staining being 
effected by the use of Bismarck-brown. Diphtheria bacilli ferment glucose 
with formation of acid, but fail to ferment saccharose. 

Pseudo -diphtheria bacilli, which, although identical in appearance with 
diphtheria bacilli, are non-virulent, are frequently found in the nose and ear, 
more rarely in the throat. Another non-virulent organism of the same group 
is Hofmann’s. This appears in smears as a diplo-bacillus, the elements of 
which are short, squat and wedge-shaped with apposed bases. It stains 
uniformly throughout, and is shorter than even the shortest varieties of the 
diphtheria bacillus. These distinctions apply only to young cultures. 
Hofinann’s bacillus does not produce acid in glucose, or in saccharose media, 
and is thus further distinguished The xerosis bacillus, obtained from the 
conjunctiva, also resembles the true diphtheria bacillus, but it produces acid 
both in glucose and in saccharose media. 

The crucial test of the identity of the diphtheria organism is the pre-j 
vention of the local or general action of an injected broth culture by the . 
previous injection of diphtheria antitoxin into the test animal. 

In the throat, diphtheria bacilli are often associated with streptococci, 
staphylococci, or the fusiform bacilli and spirilla described by Vincent. Of 
thesd, streptococci are most important, as cases of septicaemia have been 
found due to them. Diphtheria bacilli themselves ^rarely become dirsemi- 
nated in the blood stream or internal organs. 

Pathology. — The constitutional disturbance caused by diphtheria is 
toxsemc; toxins but not l^cilli b^ing absorbed from the primary lesion, 
probably by the lymphatics. The extent, thickness, persistence and; 
situation of the membjane determine the degree , of toxssmia produced. ! 
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In the formation of membrane, epithelial necrosis first occurs and is 
followed by inflammatory effusion from the subjacent tissues. This gives 
rise to the membrane in which stratified fibrin entangles epithelial cells, 
blood-cells and leucocytes. Nearly the whole of the process occurs outside the 
basement membrane. Bacilli are found in, the false' mdmbrane and necrotic 
material, but not in the healthy tissues beneath, llecently formed membrane 
is firm in texture and has a glistening or somewhat gelatinous appearance. 
The tonsils are the common sites of the first membrane formation, but the 
faucial pillars, the soft palate, the ‘pharynx, the epiglottis* and the larynx 
may be implicated. Extension from the larynx along the trachea i^d main 
bronchi is not uncommon, but coherent membrane is rarely found in the 
bronchioles. Diphtheritic membrane is much more firmly adherent to 
the mucous membrane of the fauces than to the epiglottis, the larynx and 
lower air passages. Its appearance in the cavity of the mouth, on the tongue 
or lip.s is rare, and even more rare is its occurrence in the oesophagus, stomach, - 
or small intestine. The conjunctiva and occasionally the vulva, or a cutaAeous 
abrasion or a surgical wound may become infected. In this connection 
it must be remarked that streptococci and pneumococci can also produce 
false membrane, but this occurrence is not common. 

The secondary broncho-pneumonia of faucial and laryngeal diphtheria is 
more commonly streptococcal or pneumococcal than tfiphtheriiic in origin. 

Apart from the membrane, the morbid appearances in dijihthcria are 
not distinctive. The condition, however, of the heart muscle is of peculiar 
interest owing to the frequency of severe circulatory failure. Even in 
cases in which the myocardium appears healthy to the naked eye, special 
staining will show extensive infiltration of the muscle fibres with minute 
fatty granules. jMore gross changes are evident in advanced cases, patches 
of myocardial degeneration and perivascular aggregations of leucocytes 
becoming apparent. In severe infections the cavities of the heart may be 
dilated, the muscle flaccid and friable, and intracardiac thrombi, some 
obviously ante-mortem, may be found in the recesses of the auricles and 
ventricles, particularly on the right side. 

• Fatty granules, similar to those which occur in the myocardium, are 
found in the adrenals and in the fibres of the diaphragm but not in the skeletal 
muscles. * 

The chief lesion in the kidneys is ‘a degeneration of the epithelium of 
the tubules, but glomerular involvement and small blood extravasations may 
also be present. To the naked eye these changes may not be apparent. 

Broncho-pneumonia is not uncommon in extensive faucial and in 
laryngeal infections. Emphysema or pulmonary collapse may occur where 
respiratory obstruction is severe, and massive collapse of the lung may 
result from paralysis of the respiratory muscles. 

In the nervous system, the essential lesion is a parenchymatous degenera- 
tion of the peripheral nerves which is curiously patchy in its distribution. 
Chroipatolytic changes ^re also found in the vagal nuclei and in the anterior 
cornual cells of the cord. The cerebro-spinal fluid is normal. 

^ The lymphoid tissues of the body often show a reaction, Peyer’s patches 
being swollen and the spleen slightly enlarged. The liver, too, may be swollen 
from venous stasis and show slight toxic degeneration of,its cells. 

Petechial haemorrhages in the skin, serous membranes, heart wall, and 
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diaphragm are characteristic of hasmorrhagic diphtheria. Extensive effusions 
of blood sometimes occur in the subserous and submucous tissues, in the 
skin, and in the viscera. 

Symptoms. — The incubation period may not exceed 24 hours, more 
commonly it is 3 or *4 days, but ^ carrier may harbour virulent bacilli for 
a considerable 4)ime before showing signs of infection. The fauces are most; 
often the site of the disease, next in frequency come the naso-phar)aix, the* 
nasal passages, the laryhx and trachea. • Infection of the genital mucous' 
membrane and oi wounds is exceptional fftid of the skin decidedly rare. 

Faucial diphtheria may occur in any degree of severity, from a mild 
catarrhal inflammation, the identity of which is only established by bacterio- 
logical examination, to a widesjjread infection in which membrane invades 
not only the whole thioat but also the naso-pharynx, nose, larynx, and, 
rarely, the mouth, either simultaneously or in succession. 

Invasion may be characterised by malaise, headache, anorexia and sore- 
ness t>f the throat. Vomiting occurs occasionally and sometimes shivering ; 
rigor is rare. In children, the onset is particularly insidious, discovery of 
membrane often being the first intimation of the disease. The ex\idate in 
mild cases is often limited to a patch on one or both tonsils, sometimes on 
the uvula or pillar of the fauces, sometimes on the soft palate. More rarely 
the posterior jiharyngeal wall is first attacked. Special characteristics 
of the membrane are its elevation above the general surface, its well-defined 
edge, and its glistening or pearl-grey colour. At first it is separable without 
bleeding, but later free oozing of blood occurs when it is forcibly detached. 
Multiple patches on the tonsils may, in the early stage, simulate follicular 
tonsillitis, but the jiatches tend to spread and fuse ; limitation to one tonsil 
should always arouse suspicion. 

Pyrexia is moderate or absent in mild infections, enlargement of the 
submandibular glands is slight, and the albuminuria so characteristic of 
grave attacks may be Avaniing. 

When faucial diphtheria is severe- it constitutes a very serious form of the 
disease with a high mortality. The grave form is more common in children 
than in adults and may develop very rapidly. The membrane is thicl^ 
tough, and adherent, sometimes much discoloured. It covers the swollen 
fauces and may extend widely ovA- both aspects of the soft palate and on the 
jiharyngeal wall. Nasal discliarge^oibts to implication of the naso-pharynx 
and nose. Rarely extension occurs along the hard palate and into the sulci 
at the sides of the tongue. Secondary invasion of the epiglottis and larynx 
is not uncommon. The cervical glands become bwollen and tender, and 
lieriadenitis may extend and involve the neck in a collar of cellulitis (bull 
neck). The subcutaneous tissues may undergo widespread necrosis and 
the skin become thinned and much discoloured. A brownish or bloody 
nasal discharge excoriates the nostrils and the upper lip. Nasal respiration 
is obstructed and deglutition difficult. The breath has a sickening odour, 
and the face is puffy or becomes ashen in colour, 'jjhe skin is dry and fbe 
extremities are cold. A slight general cutaneous oedema may make its 
appearance. The jjatient is restless and sleepless but apathetic. Bleeding 
is easily induced by interference with the edges of the membrane, and epistaids 
niay occur. Fever is^not proportionate to the gravity of the disease; in 
the worst cases the temperature is subnormal. Albuminuria is usually 
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profuse and the quantity of urine secreted may be very small, but urffimic 
symptoms arc rai'e. A steady and progressive circulatory failure, character- 
ised by a falling blood pressure and feebleness of the heart’s sounds, is an 
ominous feature. The pulse may become soft, irregular or quite imper- 
ceptible. Respiration is rapid and shallow. Vomiting often sets in before 
the end. Broncho-pneumonia can rarely be recognised byi physical signs, 
but is often present. Death may occur within a week of the onset ; some- 
times, however, under the influercc of antitoxin the membrane clears and 
the faucial swelling subsides, but acute circulatory failure may still be 
imminent, death often occurring during the latter half of the second week. 
In those who escape, widespread paralysis is a common sequel. 

Laryngeal diphtheria . — Infection of the larynx may be primary, but 
is usually a sequel of faucial infection. Essentially occurring in childhood, 
its frequency increases up to the fourth year of life, af^er which it progressively 
decli^ies. The presence of membrane, even in the smallest amount, on the 
tonsils or fauces will afford a i)ositivc indication of the nature of the laryaigitis. 
Failing this a diagnosis is made by swabbing, not the tonsils, but the pharynx 
or larynx ; but treatment must not be delayed pending the result. Hoarse- 
ness and croupy cough are early symptoms, soon followed by paroxysms of 
inspiratory dyspnoea due to laryngeal spasm, with characteristic stridor and 
recession of the chest wall. During the paroxysms the patient is agitated, 
sweating and perhaps cyanosed. The cough is loud and croupy. With re- 
laxation of the spifsm dyspnoea may cease and the child fall asleep from 
exhaustion. At first the paroxysms are mainly nocturnal, later they become 
more frequent and more prolonged, until finally obstruction is continuous and 
mechanical. Extraordinary recession of the sternum and lower ribs may then 
accompany the efforts to respire. The body assumes a leaden hue and death 
occurs from slow asphyxia. In rare instances the paroxysms of dyspnoea and 
cough culminate in the expulsion of membranous casts of the larynx, trachea 
or larger bronefu. The absence of toxmmic symptoms when membrane is 
limited to the larnynx and lower air passages is very striking. 

Laryngeal diphtheria may run its fatal course in a few days. In infants 
fts duration may be less than 24 hours. In favourable cases the condition 
subsides under prompt treatment. Should obstruction persist after trache- 
otomy or intubation, the presence of memorane in the trachea or larger air 
passages should be suspected ; when, however, the bronchioles are blocked, 
the character of the dyspnoea is quiet rather than violent. Laryngeal diph- 
theria in a mild chronic form is a rarity, but has been seen. The subjects 
may probably act as carriers of the disease. 

Nasal diphtheria . — Infection of the nose may be naso-phar 3 mgeal or 
purely nasal. The former is grave, as toxsemic symptoms may be pronounced, 
whilst localised nasal infection is more often a chronic rUnitis of benign 
course and low infect! vity. In such cases a small patch of membrane may, 
perhaps, be found on the septum, or a chronic nasal discharge may c<mtain 
bacilh, although no m^pibrane is visible. Possible implication of the nasal 
accesSbry sinuses should be remembered. As already mentioned, bacilli 
from the nose may prove to be non- virulent. Forei^ bo^es in the nose have 
been found associated with persistent nasal diphtheria. 

Conjunctival diphtheria is usually the result of direct inoculation, but 
may extend from the nose. It inay simulate a mild,*simple conjunctivitis, 
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or membrane may form on the inner aspect of the lids. There is a grave 
form with extreme inflammatory infiltration of the conjunctiva which may 
lead to sloughing of the cornea and destruction of the eye. 

Vulval, vaginal and preputial diphtheria , — Vulval infection may be 
secondary to diphtheria* of the iauces, infection being conveyed by the 
fingers, or it mfty be primary. Sometimes it is seen in puerperal women. 
It is of insidious onset, and the membrane looks like a slough on the inner 
surface of one or both labiL The inguinal glands are enlarged, and confusion 
with erysipelas, diancre, or gonorrhoea is possible. Severe toxsomia may 
ensue. me vagin^ may be infected with the vulva. Preputial diphtheria 
may follow circumcision. Infection of the puerperal uterus and of 
the male urethra is rare. Infection of the umbilicus may occur in the 
new-born. 

Diphtheritic infection*of wounds is not common, and membrane forma- 
tion on the infected surfaces is not invariable. The wound may merely be 
dry atfd grey and the adjacent glands swollen. Bacteriological confirmation 
is necessary, because streptococci and other organisms may give rise to 
similar appearances. * 

Cutaneous diphtheria . — Slight infection of the macerated skin at the 
margins of the nostrils and mouth is frequent and di])htheritic whitlow is 
not rare, the^ finger possibly being infected by sucking it. Sometimes the 
raw 'surfaces left by eczema, herpes, or impetigo, become secondarily infected, 
and membrane may form, but skin diphtheria may occur without this dis- 
tinctive sign. Slxtcnsive gangrene allied to noma has also been attributed 
to the action of the diphtheria bacillus. Before skin cases are accepted 
as genuine, rigorous bacteriological pBoof is essential. 

Septic di'j^theria , — The ordinary grave case of diphtheria may be looked 
upon as toxsamic or malignant. The septic type of case is characterised by 
pulpy discoloured membrane and great inflammatory mdema at the site of 
infection, accompanied, it may be, by ulceration, cellulitis, or even gangrene. 
The adjacent lymph glands are mucrh swollen, periadenitis is marked and 
suppuration may ensue. Erythematous or measly rashes may appear on 
the extremities. Constitutional symptoms are severe and the prognosis* 
grave, chiefly, it is alleged, because diphtheria antitoxi.n has no influence on 
the gcjgricplementr.- " * 

llcemorrhagic diphtheria , — HoBmRjrrliagic symptoms supervening during 
the acute stage indicate an infection of a severe type. Blood may ooze 
from the edges of the membrane, and epistaxis occur. This in itself is not 
necessarily serious, but the tendency to bleed may bo more widespread, bruises 
appearing on the body and bleeding occurring around and along the track of 
the antitoxin needle. The conjunctivse may become suffused with blood, 
and haemorrhage may occur from the stomach or bowel. HaBinaturia is 
rare. Small cutaneous petechias are by themselves of most sinister qmen. 
They aEre insignificant in appearance and easily escape detection on account 
of their smallness and tendency to occur on the neck ai^ trunk where clotihing 
conceals them. 

Blood changes , — polynuclear Icucocytosis is common and reaches its 
acme at the height of the disease. Sometimes the red cells are in excess of 
normal and the spocific^ravity of the blood increased, indicating an oligsemia. 
beucocytoi?i9 may be abs^t in very mild and also in very grave infections. 
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The presence of myelocytes is also characteristic, and their appearance in 
large numbers indicates a severe toxmmia and a bad prognosis. 
4vQomplications. — The chief circulatory failure, paralysis, albuminuria 
arid pulmonary inflammations. Relapse sometimes occurs. 

%^cute circvlatanj failure is a justly dreaded occurrence. Apart from 
asphyxia and from respiratory paralysis it is responsible foi*all the deaths. 
In diphtheria, excluding the mildest cases and those in which respiratory 
obstruction exerts its modifying in^ucncc, there is from the first a progressiye 
fall of blood pressure, the systolic "readings being affected* earlier than the 
diastolic. Recovery is very rare when the systolic reading /alls belofr^S mm. 
The fall in pressure is said to be accompanied by a fall in volum.? and 
increased concentration of the blood. Vascular relaxation is believed to 
account for the early fall in pressure, the effect of myocardial weakness 
appearing later. The condition culminates in attanjks of acute circulatory 
failure. Where systematic pressure rciidings have not been taken, minor 
irregularities and intermissions of the heart’s action often afford thi first 
warning. True respiratory or sinus arrhythmia, which is so common in child- 
hood aiid often is exaggerated in diphtheria, should not be confounded with 
the condition now under consideration. Tachycardia and bradycardia are 
both disquieting signs. The heart sounds become modified, the first becoming 
short and soft and the second somewhat accentuated. Vomiting without 
obvious cause is always a danger signal. « The characteristics of the acute 
attack arc great irregularity and feebleness of the pulse, praccordial or epi- 
gastric pain, restlessness, rapid shjillow respiration, slight cyanosis and a 
sub-normal temperature. The mind remains clear. Dilatation of the heart 
and increase in the size of the liver may b'e evident. Actual dropsy is rare, 
but sometimes slight oedema of the face, chest and feet appears. Albumi- 
nuria may supervene or, if already present, be much increased ; partial 
suppression of urine occurs. Death often results with great suddenness, and 
should the first attack be survived, which is unlikely, a second or even a 
third may prove fatal. Rarely recovery ensues. 

Death from circulatory failure is an early sequel of severe faucial infec- 
^;ions, occurring at the end of the first or in the course of the second week. 
Cardiac failure occurring at a later stage of the disease is often associated 
with severe paralytic phenomena, and in some cases, at all events, is believed 
to be of nervous rather than rayogemc origin. Extra systoles, heart-block 
and auricular fibrillation have at times been demonstrated. 

Diphtheritic paralyais occurs in from 15 to 20 per cent, of cases. It is 
more often localised than general, and rarely complete in degree. Children 
suffer more frequently and more severely than adults. As a general rule the 
extent and severity of the palsy are proportional to the amount of membrane 
which was present. Exceptionally, paralysis of diphtheritic type occurs in 
the ajbsence of recognised infection. The usual time of onset is the end of 
the third or beginning of the fourth week of the disease, but in grave' infec- 
tionc it may even set iK before the fauces are clear of membrane. Widespread 
paralysis rarely declares itself before the end of the fourth Veek, and paralysis 
of the ataxic type, which is rare, often does not appea;* until the second or 
even third month. 

A distinctive feature is implication of the soft , palate and the ciliary 
muscle of the lens. Nasal intonation with regurgitation of fluids through 
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the nose and, a little later, paralysis of accommodation with inability to 
read small print or to thread a needle are the earliest symptoms. The velum 
palati is found to be ana)sthetic and sluggish or immobile. Its reflex is 
lost. In the eye, the pupil reactions are generally retained. Ptosis and 
squint are not uncommon. The^ knee-jerks, after a period of exaggeration, 
are lost. The Jaucial paralysis may in severe cases extend and assume a 
bulbar distribution, implicating the pharyngeal constrictors and the muscles 
of the larynx, the patiOnt becoming ung^ble to swallow, phonate or clear 
the larynx by caugmng. Great irregulifrity of respiration, with paroxysms 
of dyspnea, vomiting, and grave circulatory failure may accompany paralysis 
of this type. 

The more widespread form of paralysis commences, like the other, with 
weakness of the muscles of the throat and eye and often some implication 
of the larynx. Increasing weakness of the legs and arms becomes evident 
with numbness and tingling in feet and fingers. Slight cutaneous ansesthesia 
mayAe present and sometimes astereognosis. In severe cases the muscles 
of the face, neck, and spine may be involved and the patient become quite 
helpless. The onset of paralysis of the diaphragm or of intercostal* muscles 
may be responsible for the occurrence of fatal broncho-pneumonia or 
pulmonary collapse. Sphincter paralysis is only seen in severe cases. 

An ataxis paralysis sometimes occurs. Inco-ordination of the movements 
of the arms and legs with loss of muscular sense are its chief characteristics. 
It is often mistaken for cerebellar tumour in children and locomotor ataxy in 
adults. 

The limited form of diphtheritic paralysis is transitory, its duration being 
measured by days or weeks, but the, more widespread paralysis may last for 
months or the best part of a year before recovery is complete. 

Hemiplegia sometimes occurs in diphtheria and is to occlusion of 
the middle cerebral artery, usually by an embolus. In most cases the 
ffaralysis is more or less permanent. Much more rarely an embolus from the 
heart lodges in a main artery of a limb, producing gangrene. 

Albuminuria is of common occurrence, but in mild or doubtful cases its 
absence is not sufficient to negative the diagnosis. It is most likely to bfe 
found about the tenth day, but appears earlier and in greater quantity in 
grave cases. In" those who reco^r, its presence is transitory and no grave 
damage to the kidneys results. At times casts and a little blood may be 
found in the urine, particularly in toxic or asphyxial cases. Acute 
circulatory failure greatly increases the albuminuria and may lead to actual 
suppression of urine. Acetpjxp often appears in the urine dunng severe 
attacks. 

Pulmonary CompUcaiiom , — Bronchitis and broncho-pneumonia may 
accompany severe faucial diphtheria, but are more common ^eh the larynx 
is implicated. The cause is more often a secondary infection than the diph-; 
theria bacillus. Febrile disturbance, great dyspnoea, cough, and lividity 
are the signs which should suggest implication of tjie lung. Auscultfftory 
signs are often equivocal, owing to laryngeal obstruction or the presence of a 
tracheotomy tube. Massive collapse of the lungs may occur in paralytic 
patients and is often mistaken for pneumonic consolidation or pleural effusion. 
Some degree of acute emphysema is usually present when the larynx is 
obstructed, and surgmal emphysema of the mediastinal and subcutaneous 
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tissues may follow a difficult tracheotomy. As sequels of diphtheria, lobar 
pneumonia, pleural effusion and empyema are rare. 

Otitis media is exceptional and seldom serious. In this respect it stands 
in sharp contrast to the otitis of scarlet fever. Diphtheria bacilli recovered 
from the discharge are often non-virulent ^(perhaps in 60 per cent, of the 
cases). Diphtheritic membrane is sometimes formed in the auditory meatus. 

Relapse of diphtheria is rare. It occurs in little over 1 per cent, of the 
cases and usually is mild, the megnbrane being liAiited to the tonsils and 
rarely spreading to other parts. • • 

Diagnosis. — Every inflamed throat, or nasal discharge^ particukrly in a 
child, should be regarded with suspicion, and clinical diagnosis supplemented 
by bacteriological examination before antiseptics are applied. Definite 
membrane on one or both tonsils or adjacent parts of the throat is character- 
istic of diphtheria. Tonsillar inflammation, if accompanied by hoarseness 
or rhinorrheeix or albuminuria, is highly suggestive. Some diphtheritic 
throats are very oedematous and painful, but as a rule pallor of the mlcous 
membrane and absence of pronounced fever and pain arc striking features 
of the di&casc. 

The difierential diagnosis between scarlet fever and diphtheria is dis- 
cussed on p. 67. Simple tonsillitis is usually bilateral, and the exudate, 
which is soft and crumbling rather than membranous, is follicula^and limited 
to the surface of the tonsils. P}Tcxia ajid constitutional disturbance are 
more pronounced than in diphtheria, and the tongue is heavily coated. 

Peritonsillar abscess is more eharaclerislic of simple tonsillitis and the 
secondary tonsillitis of scarlet fever. It seldom occurs in diphtheria. 

Vincent’s angina may produce a greyish film of exudate on one or both 
tonsils, and even invade the adjacent parts of the faucial pillars and the 
soft palate, but the process is rather a shallow necrosis than a true membrane 
formation. Ulceration may be evident at the centre of the deposit ; some- 
times it is widespread and destructive. The mucous membrane of the 
gums and cheeks may also be attacked. The breath has a peculiar and 
offensive odour, but diagnosis should never be based oh this alone. The 
large fusiform bacilli ajui spirilla described by Vincent are demonstrated by 
removing the necrotic film, rubbing a swab on the ulcerated patch, and 
making a smear which should be stained* in Loeffler’s methylene-blue for 
10 or 15 minutes, i.e. at least three timeft aswlong as is necessary for the staining 
of diphtheria bacilli, or for 3 minutes with an aqueous (1 : 200} solution of 
methyl-violet on a warm slide ; or a portion of the exudate may be rubbed 
up with normal saline and examined by dark ground illumination. 

Double infections with diphtheria and Vincent’s organisms arc not at all 
rare. Thrush, which produces an exudate like milk curd, is recognised by 
detection of the characteristic mycelium. It is a disease of infants and 
greatly enfeebled adults. 

'^j)Syphilis,— both in adults with the acquired and children with the inherited 
disea^ the inflamed tl^roat of secondary syphilis is a cause of confusion. 
The throat is painful and full of mucous secretion. Filmy patches appear 
on the tonsils and pillars of the fauces. The tonsillar glands are swollen and 
there is little or no fever. The rapidity with which ulceration and perfora- 
tion of the palate occur in some cases is striking. The diagnosis is made 
from the history, the presence of other signs of syfihilis, failure to find 
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diphtheria bacilli, ^^ositiye J^eactio^ and prompt response to 

vigorous anti-syphifitic treatment. "" 

Rarer conditions which simulate faucial diphtheria are erysipelatous 
inflammation of the throat, herpes of the soft palate and lesions due to the 
action of steam, boiling fluids, capstics and other irritants. 

Laryngeal dipMhena , — Croupy cough and stridor in a child will always 
suggest diphtheritic infection. Examination may show membrane on the 
fauces. By forcible depifession of the bar^ of the tongue with a spatula, the 
epiglottis may oSten be seen and membihane possibly recognised on its edge 
or surf^e. barely fragments of membrane are ejected on coughing, 
or there may be a history of contact with the disease. All doubtful! 
cases should be treated freely with antitoxin, pending confirmation by^ 
examination of a swab taken from the pharynx as near the glottic aperture* 
as possible. • 

Other forms of laryngitis have to be difierentiated. They are (1) the 
laryiigitis of early measles, distinguished by history, catarrhal symptoms, 
and Koplik’s spots. (2) Simple catarrhal laryngitis ; in this bacteriological 
examination is most essential. The voice may be hoarse, and the cough 
croupy; nocturnal spasms of dyspnoea may occur. Enlarged tonsils and 
adenoids are often present, and sometimes the Iiistory of previous attacks is 
obtained. (^3) The glottic spasm of laryngismus stridulus is also definitely 
paroxysmal, but although the child crows the voice is not hoarse nor is 
the stridor persistent. Rickets, tetany and convulsions are the accom- 
paniments in many cases. 

Retro-pharyngeal abscess, when low down, produces considerable laryngeal 
obstruction. Digital examination gf the back of the pharynx reveals its 
presence ; sometimes the bulging may be seen on inspecting the fauces. 

Rarer causes of laryngeal obstruction are congenital syphilis, oedema 
of the glottis in renal disease, or resulting from inhalation of steam or other 
irritants, foreign bodies in the larynx, and papillomatous growths. These 
forms of obstruction are difierentiated from diphtheria by the history, by 
careful inspection of the fauces, followed by digital examination, by general 
examination of the patient and by the negative results of bacteriological 
examination. In adults the laryngoscope will give useful information. 
Direct laryngoscopy is also available. 

Prognosis. — The important indications yielded by determination of the 
extent and position of the membrane have already been mentioned :(the > 
more extensive and more persistent this is, the greater is the risk of severe 
toxaemia) Cases where the membrane is limited to one, or to parts of both 
tonsils are likely to be mild ; when both tonsils are completely covered the 
attack is more grave, but recovery is still probable ; when the fauces and 
naso-pharynx are extensively involved, the outlook is very serious. The great 
mortality of laryngeal diphtheria is due to asphyxia and broncho-pneumonia, 
a]Kbfp{ibn of toxin from this region b^ing small. Diphtheria limited to the 
n^eland not involving the naso-pharynx has a low mortality. • 

Enlargement of the cervical glands is more or less proportional fio the 
extent of the lesiop in the fauces and naso-pharynx, and has the same 
prognostic importance. The efficiency of antitoxin treatment and the dayi 
of its first a^inistration have a most important influence. The mortalitjj 
is almost negligible when antitoxin is administered on the first day of thef 
8 
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disease, but it increases progressively to 18 or 20 per cent, if administration 
is delayed to the fifth or subsequent days. 

Age also has a great effect, the disease being very fatal to children in the 
first year of life, and much more serious in children under 6 than in those 
over that age. Septic attacks with much«palIor, copious nasal discharge, 
considerable glandular enlargement and profuse albuminuria have a very 
bad prognosis. 

Haemorrhagic symptoms, othervthan slight bleeding from the edge of the 
membrane and possibly epistaxis, are grave ; particularly so, minute cutaneous 
petechise. Cases such as these hardly ever survive. Bepea;ted vomi||bg after 
the initial stage, and signs of acute circulatory failure are most ominous. 
The chief danger of paralysis, when this ensues early, is its association with 
acute circulatory failure, but paralysis of the bulbar type is in itself very fatal. 
Failure of the muscles of respiration and liability to broncho-pneumonia and 
pulmonary collapse constitute the chief dangers of generalised paralysis. 
If the patient survive, paralysis terminate!^ in complete recovery, but hemi- 
plegia, which is of vascular origin, may be permanent. 

Treatiment. — Prophylactic , — Convalescents should be isolated for not less 
than 4 weeks from the commencement of the disease, or until three negative 
bacteriological examinations at intervals of a week have been obtained. 
The presence of inflammatory conditions or discharges from* the throat, 
nose, eyes or ears is an indication for further detention. Skin eruptions and 
whitlows should be carefully treated. 

The period of quarantine advised is 12 days. This may be supplemented 
by bacteriological examinations. Children from an infected house should 
not be allowed to attend school. Coutafcts in the home or school often 
become carriers, and should be bacteriologically examined. Clothing and 
utensils which have been in contact with the sick should, of course, be 
disinfected. 

When diphtheria breaks out in a school or ward, contacts should be 
examined for unhealthy conditions of throat, nose, ears or skin, and bacterio* 
logical examination made in all instances, if possible. Opinion with regard 
to the desirability of prophylactic injections of antitoxin is not unanimous. 
The symptoms of diphtheria may be prevented in contacts by the injection of 
500 units of antitoxin, but this method fails^f the subject is already incubating 
the disease, and only affords protectio*n t« others for some 3 or 4 weeks. It 
should be realised that antitoxin does not prevent infection, but only the 
toxic results of infection. It militates against active immunisation, and may 
produce a condition of hypersensitiveness to serum, which may have to be 
used subsequently. 

For these reasons, the best authorities are against prophylactic injections 
of antitoxin in contacts and in favour of repeated examinations for signs of 
develppment of the disease, when antitoxin can be administered at once. 
Meantime, immunisation of contacts (vide infra) can be initiated, since there 
appears to be no negatwe phase induced. 

In the Schick test we have a means of determining whether an individual 
is susceptible to .diphtheria. If a local inflammatory Reaction follows the 
injection of a minute quantity of diphtheria toxin into the skin, susceptibility 
to the infection is indicate. One-fiftieth of the minimum lethal dose 
(H.L.D.) of toxin for a guinea-pig of 250 grammes weight, in 0*2 c.c. of normal 
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saline is the standard dose. At the same time, but at another spot, an 
intradermio injection of heated, and therefore inactive, toxin is made, to dis- 
count a pseudo ” reaction due to the foreign protein in the solution of toxin. 
The absence of a reaction to the active toxin indicates the presence of more 
than one-thirtieth of a unit of antitoxin per c.c. in the blood, and is a sign of 
immunity. The injections are usually made into the skin of the forearms. 
The reaction takes 24 to 36 hours to develop, and another week to subside. 
Four types of reaction are possible : (y •Negative, (2) Positive, (3) Negative 
and Pseudo, and (4) Combined Positive and Pseudo. These must be dis- 
crimins^ed with .care. The best time for reading the test is 96 hours after 
injection. 

Individuals who react positively to the Schick test may be immunised by 
the injection of 0*5 or 1 c*c. of a toxin-antitoxin mixture, the antitoxin being 
added to prevent poisonous results from the toxin. But, since it has been 
found that by incubating diphtheria toxin with formalin, its toxicity is 
desftoyed, although its power of. combining with antitoxin is retained, formol- 
toxoid {anatoxin)^ or formol -toxoid with antitoxin, have now replaced toxin- 
antitoxin for immunising purposes. Three immunising doses of 1 c.c. are 
given subcutaneously at fortnightly intervals. A few individuals, mostly ’ 
adults, suffer from troublesome local or general reactions during immunisa- 
tion ; the^ susceptibles are detected by the “ toxoid test,” t.e. by injecting 
intradermically a small amount of toxoid and noting their reaction to it. 
Purified toxoid-antitoxin floccules, precipitated by the interaction of toxoid 
and antitoxin, produce little or no reaction and immunise satisfactorily. 
The development of active immunity takes about 6 weeks. This immunity is 
protracted, but its exact duration cannot yet be specified. Most children 
under 6 years are susceptible and the ideal time for immunisation is in the 
pre-school period, after the first year of life. 

Both for testing and for immunisation it is necessary that carefully 
standardised solutions should be used. These can now be obtained. 

Chronic carriers are a great source of difficulty. The bacilli cannot be 
eradicated by local application to the throat or by the administration of 
antitoxin. Vaccines, intramuscuhir injection of diphtheria endotoxin and 
spraying the throat with 24-hour broth cultures of Staphylococcus pyogenes^ 
or of lactic acid bacilli, have all teen advocated. If the tonsils be unhealthy, 
they should be enucleated and any adenoids removed ; this is often successful. 
Carriers should spend as much time in the fresh air and sunlight as possible. 
Before condemning a carrier to prolonged isolation, the virulence of the 
organisms should always be tested. 

General . — The patient should be isolated and strict recumbency en- 
joined. Diphtheria antitoxin must be injected without delay, the result 
of bacteriological examination not being awaited in any case in which the 
diagnosis is reasonably certain. It is very important the patient, should 
receive the first dose of serum not later than the third day of the disease ; 
the earlier it is given the better the result, but at whatever stage the piesence 
of membrane indicates prompt dosage. The amount required depends, 
not on the age, buj on the duration of the disease, the extent of the membrane 
and the degree of toxiemia. For mild cases, on the first or second day 5000 
units is sufficient ; jn more severe cases, the dose should be 10,000 units, 
repeated in 12 hours. ^ In severe faucial and naso-pharyngeal diphtheria 
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and in infections of the larynx, 20,000 units should be the initial dose, repeated 
^ in 12 hours if the membrane still shows a disposition to extend, or the laryngeal 
symptoms are not relieved. Cases coming under observation after the third 
day of illness require larger doses th^n those seen earlier. In very severe 
infections and those complicated by pulmonary le'siohs, enormous doses 
have been recommended ; the advocates of these larger doses claim a 
diminished mortality, a reduction of paralytic complications and a speedier 
convalescence. » 

Antitoxin should never be given* by mouth or rectum.* Intramuscular 
injection is more efPectual than subcutaneous, and shouJej replace|it. In 
severe, advanced, and hasmorrhagic infections, the antitoxin should be 
given intravenously, undiluted and at blood heat. Injection should be very 
slow, through a fine needle. The patient is then wrapped in warm blankets, 
hot water bottles applied, and the foot of the bed wised, since rigor and 
collapse may follow. Fifty thousand or more units may be given in this way, 
supplemented by 20,000 units intramuscularly into the buttock or outer %ide 
of the thigh. In cfises which do not respond the injection is repeated after 
12 hours. Strict aseptic precautions should always be observed. 

Antitoxin treatment may be followed by certain sequels due to horse 
serum. These arc less frequent when concentrated antitoxin is used. They 
usually occur a week or more after injection and take the form of erj^hematous, 
morbilliform, or urticarial eruptions, appearing first in the vicinity of the 
puncture. Fever, vomiting, arthritic pains or slight joint efiusions may 
accompany the rash. The tonsils may again become inflamed (angina redux) 
and albuminuria may occur. The rashes and other symptoms are transient 
but may recur. Aspirin often afiords much ‘relief, and the cutaneous irrita- 
tion may be allayed by weak carbolic lotions. On rare occasions rigor, 
dyspnoea and collapse follow the injection immediately, and death has been 
known to occur. These symptoms are anaphylactic in nature and may occur 
if the patient has been sensitised by injection of serum a few weeks pre- 
viously, or quite apai-t from this. Asthmatics are said to be particularly 
liable to them. When it is necessary to administer antitoxin in such circum- 
stances, a preliminary injection of 5 minims should be given and the effect 
watched. If no symptoms occur within an hour the full injection may be 
employed, otherwise desensitisation is necessary. 

Absolute recumbency is essential in tbe treatment of diphtheria. For 
the mildest case a fortnight is not too long, in the average case at least a 
month, and for severe infections longer. When the patient is first allowed 
to sit up in bed the effect on the pulse should be carefully noted. No patient 
should be allowed to sit up whose pulse is irregular or who has recently 
vomited. The detection of paralytic symptoms is also an indication for 
rest. 

Local applications to the fauces and nose are of minor importance. In 
cases characterised by foetor the free chlorine lotion is of use. When douching 
is lesic^d it is better to emit it altogether. 

In laryngeal diphtheria prompt administration of antitoxin and the use 
of a steam tent will generally obviate the necessity of operative interference ; 
but tracheotomy or intubation should not be postponed, if restlessness, 
dyspnoea and recession of the chest wall be present, or paroxysmal dyspnoea 
have supervened. 
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Intubation is suitable for the milder type of case» but constant skilled 
supervision is necessary, as the tube may be ejected. As a rule, tracheotomy , 
is preferable, especially if the fauces and naso-pharynx are much involved. 
Tracheotomy as a sequel to intubation has a very high mortality on account 
of the class of case in which it becomes necessary. After tracheotomy or 
intubation patient is usually placed in a steam tent and the arms secured 
by light splints or other means. Cough on swallowing is obviated by using 
thickened foods or by nasal feeding. A method of feeding with the head 
lying lower th^n the body is often sucSsessful in intubated patients. If all 
goes well an attempt should be made to dispense with the tracheotomy or 
intubation tubeP on the third day, sometimes even sooner. Patients must 
be watched constantly when the tube is first removed. In cases where 
the tracheotomy is dry and no secretion occurs, an alkaline spray is 
useful. ^ 

Circulatory failure is treated by removing all pillows, raising the foot of 
th(^bed on blocks and applying a binder to the abdomen. The most absolute 
rest and perfect quietude are essential. A combination of atropine, strychnine 
and adrenalin has the best reputation as a circulatory stimulant in these 
cases (atropine sulphate, gr. ; strychnine sulphate, gr. , ; adrenalin- 

solution, 1 in 1000, ]]\y)- The solution is made up to 10 minims with 
sterile wat^cr amd injected every 4 hours or more often if necessary. At the 
same time, as vomiting often precludes feeding by the mouth, a 5 per cent, 
solution of glucose in hot normal saline should be given by the bowel. Other 
circulatory stimulants and brandy are also advocated. When marked 
acetoummia is present, JO grains of sodium bicarbonate dissolved in 1 ounce 
of water should be given by mouth or rectum every 4 hours. 

Paralysis calls for careful nursing and feeding, with avoidance of mus- 
cular exertion, but patients with palatine paralysis only may be allowed up 
after 10 days if the condition be stationary. Massage and electricity may 
be useful during convalescence, but should be avoided in the early stages. 
Hypodermic injection of strychnine is possibly of some use. The daily 
administration of antitoxin in doses of 1000 to 2000 units is advocated, but 
is of very doubtful utility. t 

During the acute stage of diphtheria and also when albuminuria is present, 
milk is the best food. Solids may be allowed quite early in convalescence. 
When swallowing provokes coqghifig, the milk should be thickened with 
isinglass or corntlour. W'hcn pharyngeal paralysis is present, the patient 
sho^d be fed by rectum, or better, through a large soft oesophagal 
tube. 

The occurrence of anaphylaxis after injection is best treated by injection 
of morphine and atropine, or of adrenalin, and by artificial respiration. 

Chables*K. Box. 


TETANUS. 

Synonym.-^Lockjaw. 

Definitions. — An infectious disease, due to the toxins of the tetanus 
bacillus, and sho'Mng itself by tonic spasm of the masseter and other muscles 
witl^aroxysmal exacerbations. 

Atiology. — The bacillus of tetanus is a slender rod 4 to 5 /it in length and 
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from 0*3 to 0‘8 fi broad. It is a spore-beariiig anaerobe. The vegetative 
f forms are slightly motile, and when stained by special methods show 
Aumerous fine flagella arranged all round the bacillus. In material from 
infected wounds, and usually in cultures after 24 hours* incubation at 37®-6 C., 
spores occur. These are terminal, giving rise to th<3 characteristic drum- 
stick appearance. As cultures grow older the numerical proportion of 
spore-bearing forms increases, and in very old cultures only spore-bearing 
forms or spores are found . ^ 

Distrihution , — In nature the tetanus bacillus is found in t^e soil of highly- 
manured districts, and in the dejecta of various animals, especiaUy the 
herbivora, in the intestines of which it exists without causing patnogenic 
effects. By comparison with the widespread distribution of the bacillus 
and its spores the disease is lare. In infected wounds the bacillus occurs with 
other spore-bearing anaerobes associated with pyogenic^occi, and saprophytic 
organisms of various kinds. In consequence of its association, in nature and 
infecte'd wounds, with other organisms, the bacillus is difficult of isolatiom as 
a large proportion of the associated organisms grow with much greater rapidity. 
Use is made of the fact that the spores will resist a temperature of 80 ° C. for 
• an hour. Suspected material is inoculated into agar or serum-agar slopes 
or deep tubes of glucose-agar, and incubated for 48 hours. The culture is 
then subjected to a temperature of 80 ° C. for three-quarters of ar^hour, and 
subcultures are made on agar plates wliich are incubated anaerobically. By 
this means all non-sporing bacteria, and the vegetative forms of the spore- 
bearers, are killed, and only spore-bearing organisms remain to be dealt 
with. 

The disease follows injury to the lissucs.in most cases, and even when 
no injury is known to have occurred, it is highly probable that some slight 
abrasion has been present. The term “ idiopathic tetanus ** has been 
given to those cases in which no discoverable injury is present. Those 
wounds, usually of the hands, in which the tissues have been badly damaged 
rather than cleanly cut, are specially liable to be followed by tetanus 
infection. Cases have occurred from the use of contaminated gelatin 
used in subcutaneous injections, and from catgut sutures similarly infected. 

Tetanus is more common in tropical than in temperate zones. A special 
form of the disease, tetanus neonatorum^ is peculiar to the tropics, and results 
from sepsis in attending to the child’s navel. ^ This variety, which has occurred 
in epidemics, is “ almost peculiar to infants of the filthy poor ** (Hirsch, 1886 ). 

Pathology. — In nature the disease is produced by the introduction of 
infected material through an abrasion or wound, which may be so minute as 
to escape detection. Probably there is no such thing as idiopathic tetanus, 
but in. action is possible through the bronchial or even intestinal mucosa. 

If the b^ilh qf spores, free from toxin or from pyogenic cocci, be intro- 
duced into an animal, infection may fail to occur, the protection afforded 
being probably accounted for by phagocytosis, for if spores enclosed in a 
paper sac be introduced into a susceptible animal infection occurs, as the 
sac protects the spores f/om phagocytosis. The presence oj pyogenic cocci, 
other micro-organisms, and the fragments of bone and foreign material 
incidental to compound fractures and gun-shot wounds, sSi conduce to the 
conditions favour^^le to growth of the tetanus bacillus. 

The period of incubation^ following infection with tetanus bacilli, varies 
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with different animals. In man a period of from 2 to 14 days occurs, but the 
period may be longer, and as a rule a long incubation period means a more 
favourable prognosis. ^ 

Tetanus toxin, — The tetanus bacillus, like the diphtheria bacillus, 
produces its pathogenic* effects by reason of the soluble toxin it elaborates. 
Bacterium-free^ filtrates of cultdres, as shown by Eitasato, when injected 
subcutaneously or intravenously into mice, cause tetanic spasms, at first 
in the neighbouring muscles and later more generally, and death has 
resulted. ^ • * 

Tetanus toxin is one of the most powerful poisons known, the fatal dose 
of a probably impure toxalbumin for a mouse being found by Brieger to be 
0 0005 mm. 

Different degrees of resistance to the toxin are shown by different 
animals. The horse and man are the most susceptible. On a basis of 
weight the horse is tw^ve times and the guinea-pig six times as susceptible 
as thp mouse, while the hen is two hundred thousand times as resistant. ’ The 
incubation period is shorter when toxin is intravenously injecte*d than when 
introduced subcutaneously, and is shorter in smaller than in larger animals. 

It has been proved that toxin is absorbed by the end plates of motor 
nerves. This was shown by severing the sciatic nerve of an animal near the 
spinal cord^ The corresponding hind limb was then injected with toxin. 
A portion of the divided nerve was then placed in another animal and 
tetanus resulted, while if the nerve were cut distally, and a proximal portion 
thereof were transplanted, no infection occurred, though in both cases the 
nerves were equally bathed in lymph containing toxin. And, again, if an 
excess of toxin be injected into .a sound limb only that portion of a nerve 
distal to a section in another limb ^how'^s absorption of toxin. Introduction 
of a lethal dose of toxin into a nerve such as the infra-orbital, containing no 
motor filaments, is not followed by characteristic tetanus symptoms. 

The toxin passes centripetally up the nerve and affects the motor nerve 
cells corresponding thereto, thus accounting for the longer incubation period 
in larger animals. If antitoxin be injected into a mixed nerve, such as the 
sciatic, toxin is prevented from passing up that nerve ; but toxin injected 
into a similar nerve will act Icthally even though a large excess of antitoxin 
had been previously injected intravenously. In one case, indeed, it was 
shown that a dose of toxin injected into the sciatic nerve of a highly 
immunised animal caused tetanus. Possibly these results are accounted for 
by the now well-known difficulty of bringing antibacterial and antitoxic 
bodies in the blood to bear on the cells of the central nervous system, a 
difficulty which has been met, to a certain extent, by the introduction of 
intrathecal medication. 

Immunology . — Tetanus antitoxin , — Very high degre^* of •immunity, 
which persist for a long time, can be achieved, both a^inst large doses 
of tetanus toxin, and against the living bacilli, by the injection of the toxin 
into animals. As in the case of diphtheria antitoxin, tetanus antitoxin 
can protect othe^ individuals against a lethal dos^ of toxin, and in* some 
cases can prevent a fatal result after symptoms of tetanus have occurred. 
The action of the^serum, as also in diphtheria, is entirely exerted on the 
toxins, and does not affect the bacilli. The antitoxin is prepared by using 
the horse, it being the most susceptible animal available, susceptibility to 
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tbe . disease being i>roportional to the degree of immunity that can be 
achieved. The antitoxin is standardised by similar 'methods to those 
described in the case of diphtheria. 

Symptoms. — The incubation period has already been referred to. The 
earliest symptom is, in the great majority of cases/ the so-called trismus or 
tonic spasm of the masseter muscles. Beginning as a sligh^> stiffness, this 
increases until the jaws are firmly clenched, the patient being unable to 
open the teeth. The stiffness may involve the muscles of the neck at the 
same time as the jaws, or a little later. The facial muscles jire affected next, 
and the facies presents the rism sardonicus due to the tension iii theJrontalis 
and in the muscles at the angles of the mouth. The mui^les of d^lutition 
are another group early affected. There is, from these parts, a steady spread 
of the spasm to the trunk and then to the limbs. The tonic spasm in the 
muscles of the trui^ll^fmay show exacerbation in paroxysms, with resulting 
postures termed res 2 )ectively opisthotonos, emprosthotonos and pleurotho- 
tonos, according as the muscles of the back, abdomen or one side of theibody 
are in a atete of spasm. I'hesc paroxysms may be induced by divers irritants, 
and are agonisingly painful. 

• The disease is often apyrcxial, but in some cases the temperature rises 
with the development of the early symptoms, and not infrequently then shows 
an ante-mortem hyperpyrexia (110® F. has been recorded). • , 

Course. — ^The course of the disease is variable. Sometimes it is as short- 
as 4 or 5 days, the patient dying of spasm of the glottis, of asphyxiation or 
of exhaustion. Other cases, less fulminant, last from 7 to 14 days. A few 
seem to deserve the term “ chronic.” 

Diagnosis. — A relatively trivial disease- which may, however, cause some 
anxiety from its resemblance to the trismus of tetanus, is the fixation of the 
jaw seen in certain cases of septic throat and septic teeth, with phlegmonous 
involvement of the floor of the mouth, periosteum, etc. Careful examination 
4 of the mouth nearly always suffices to determine the real nature of these 
cases, and the presence of enlarged and tender cervical glands assists the 
diagnosis. 

• Strychnine poisoning presents features resembling tetanus in that the 
spasms are very similar in both diseases. But between the spasms in 
strychnine poisoning the muscles are relaxed^, a condition never seen in tetanus. 
Another point of (Gstinction is the fact /hat trismus and cervical rigidity 
never exist alone in strychnine poisoning, whereas they frequently do in 
tetanus. 

Jn ^imy doubtful case of injury, in which there are damaged tissues, 
bacteriological investigatipn of the einidate and of material from the depths 
6f the wound should at once be made. 

PfOgnffeis.^^his is always grave. The mortality in a large series of 
cases Spears to be yearly 60 per cent. (Hill). Infants and children rarely 
recoveV. The absence of fever and a slow development of the symptoms 
are favourable points. ^ If the patient reaches the tenth day of the disease 
his chance of recovery is considerably increased. f 

Treatment. — 1. Prophylactic. — ^All wounds of a suspicibus *character 
ahoidd be well curetted under a general anaesthetic, the*raw ailrfa€^''should 
be thdiougUy treated with antiseptic and antitoxin administered^ " 

Antitoxin has for some time been used in oonnedtion with wounds in- 
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fected with road-sweepings, or garden ^il, and in America chiefly in cases 
of wounds connected with Independence Day celebrations, in consequence 
of which injections a very definite fall in the death-rate resisted. 

During the Great War antitoxin has been used on a much more extensive 
scale. Doses of 600 units were given subcutaneously to every wounded man as 
soon as possibly after the wounds* were inflicted, and were repeated at 7 days’ 
intervals until 4 doses had been given. As a result of tUs systematic use of 
antitoxin the incidence of tetanus in the ^wounded, which in the early days 
of the war had b^en 16 per 1000, was rechiced to 2 per 1000 from the autumn* 
of 1914 onwards. 

2. Curative . — Keep the patient as quiet as possible in a dark and noise- 
less room. Feeding may be impossible by mouth, in which event nasal 
feeding may be attempted, and if this, too, is impossible because of spasm, 
recourse must be had Jbo nutrient enemata. The vapour of chloroform is* 
the best remedy by which to control severe spasms, and a mixture of chloral, 
and bromide in full doses should be given between the chloroform administra- 
tions. A more or less continuous use of morpliine is the alternative jmeasure. 

It is profoundly important that no delay whatever should occur in the 
use of serum. Injections of scrum may be made subcutaneously, intra- 
muscularly, intravenously, or intrathecally. The latter method achieves much 
easier accesj^to the affected nerve cells, and is certainly preferable, though it 
is usually, and rightly, combined with other methods, the more gradual action 
of the antitoxin when given by the subcutaneous or intramuscular methods 
tending to balance the rapid elimination of that given intrathecally. An 
ordinary lumbar puncture is made and 20 c.c. of cerebro-spinal fluid are 
replaced by an equal, or even .slightly greater quantity, of a high titre 
antitoxin. In an acute case from 50,000 to 100,000 units may usefully be 
thus given in the first few days, and subsequently the intramuscular or sub- 
cutaneous methods may be resorted to. Paterson, in Australia, has recently 
suggested much larger doses, in a scheme as follows : On admission, 200,000 ^ 
units are given intravenously and. 80,000 intrathecally. The intravenous 
dose is repeated after 12 hours and thereafter at 24 hours* interval. The 
intrathecal dose is rei>eated every 4 hours at first and is gradually reduced.* 

Less success has attended the therapeutic use of tetanus antitoxin than 
is the case with diphtheria antitoxin. This rcsidt is largely, if not entirely, 
accounted for by the relative slovjncss in the onset of symptoms in tetanus v 
as opposed to diphtheria. The argument for the prophylactic use of anti- 
toxin in every case of a wound contaminated with road material or soil 
contaminated with animal excreta becomes correspondingly strengtheped. 


ANTHBAX 

Synonyms. — Wool-sorter’s Disease ; Splenic Fevcr*of Animals. 

Definition. — ^An acute infective disease caused bv the Bacillus antJ^cbds. 
There arc three conical forms of the disease, accormng as the lesion is in 
the sMxi (pialignant pustule), in the lung (pulmonary anthrax), or in the 
intestinq. * 

AEtiology. — B. anthracis is a large Gram-poative bacillus possessing a 
capsule. On artifldat media it grows in long filaments which, owing to the 
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fact that the filaments do not readily break up into individual bacilli, tend 
to bend upon themselves and thus cause the outlines of the colony to assume 
a whorled appearance that is characteristic. Spores always develop in 
cultures in the presence of free oxygen. 

In the tissues, however, the bacilli occur in straight rods measuring 
from 5 to 10 /4 by 1 to 1*5 /x, the longer formS generally being fpund in attenu- 
ated cultures, and the bacilli found in the gelatinous oedema are usually 
longer than those found in blood. Spores never develop within the infected 
animal, since free oxygen is nccess5i^. The micro-organisnj is non-motile. 

In the herbivora, especiiilly sheep and cattle, the disease occurs epidemi- 
cally and the infection assumes a septica}mic type. The spleen ma^ be two 
or three times its normal size, and on section may be diffluent. An impression 
preparation from the cut surface shows enormous numbers of bacilli together 
with blood cells and mononuclear leucoc 3 rtes. The^ liver and kidneys are 
in similar condition, and the lymphatic system is extensively involved. 

The carnivora are relatively immune, especially the dog. • 

Man occupies an intermediate position,* and the disease is always com- 
municated to him directly or indirectly from animals. Two principal forms 
occur, malignant pustule, a local infection through a cut or abrasion of the 
skin or a hair folhcle, and W'ool-sorter’s disease, an infection starting in the 
trachea and bronchi from the inhalation of dust containing spor^. 

Infections of the intestinal tract may occur but are rare. Such infections 
must originate from spores, as the bacilli do not withstand the action of 
gastric juice. 

Bacteriological Diagnosis. — In a case of suspected malignant pustule 
direct microscopic examination will usually show the bacilli in the fluid 
in the surrounding vesicles. Sometimes examination of the sections of 
the excised malignant pustule is necessary. Cultures on agar will show 
in 24 hours the characteristic wavy-outlined colonies. Blood cultures in 
man never show the bacilli until just before death. Putrefaction rapidly 
destroys anthrax bacilli, hence the recognition of the bacillus in putref 3 dng 
tissues entails careful bacteriological examination and animal experiments, 
e A guinea-pig may be inoculated with suspected material, and if anthrax 
be present will usually die within 2 days, and the bacilli may be demonstrated 
in the spleen. • 

Immunity. — Pasteur, noting that one attack of anthrax immunised 
an animal, elaborated a method of artificial immunity. He attenuated 
cultures by growth at 42°*5 C. Sheep survived vrhen inoculated with such 
cultures, and proved immune to a subsequent injection of a highly virulent 
living q^ure. By carrying out this process of active immunity the mortality 
among animals was greatly lessened. Marchoux showed that the serum 
of such aniiiials conferred a certain degree of passive immunity ; and Sclavo, 
by using a iftxture of such immune serum and progressively attenuated 
cultures and virulent cultures, obtained very high degrees of immunity in 
the ass. Sclavo *8 serum is stable, and if given in quantities of 40 to 100 c.c. 
at an^arly enough stage^in the disease is almost always successful. 

Formerly the local effects of infection were considered due to the mechanical 
damage to the tissues by the rapid multiplication of tbb bacilli. Later it 
was considered that the tissues were injured by simple deprivation of oxygen. 
Now the result is considered to be a toxic phenomenon.* 
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I. Malignant Pustule. — ^The site of infection is nearly always upon 
an exposed part of the body — face or hands or forearms. The incubation 
period appears to be very short, perhaps not longer than a few hours. 
A small red papule forms, which rapidly becomes vesicular and then 
incompletely pustulara By the time vesication occurs there is a surround- 
ing zone of intensely red oedcm^, becoming a brawny induration by the 
end of the second day. By this time a ring of secondary vesicles often 
surrounds the initial lesion, which has now formed a dry and almost black 
scab, generally raised above the surface aot the afiected skin. A frequent 
associated lesion in the case of the arm is lymphangitis, spreading upwards 
to the lySiph glands, which become enlarged and painful. There is rarely 
much pain at the site of the initial lesion, though there is usually a good deal of 
itching and tenderness. Fever is almost constant, and in severe cases may 
be quite high. The patient is then very ill, with intense toxic symptoms. 
Mild cases occur, however, and in them both the local and the general 
symptoms are much less marked. 

The prognosis turns upon the severity of the symptoms, especially of 
the toxjemic state. Death is sometimes very rapid — it may occur within 
the first week. 

In some cases the initial papule and vesicle are ill-marked, but the 
attendant oec^ema is excessive (malignaM codema). The mortality in this 
type of the disease is a good deal higher than in the type in which the pustule 
is well formed. 

II. Pulmonary Anthrax. — In this variety of the infection the bacilli are 
inhaled with dust from infected hair or wool. The result is the rapid develop- 
ment of fever, generally ushered in by a rigor, with very intense toxic 
symptoms and the signs of bronchitis. Cerebral symptoms develop with 
^reat weakness. The whole course of the disease may be very short, even 
as brief as 24 hours. Recovery probably never takes place, even if the 
diagnosis has been made at an early stage. 

III. Intestinal Anthrax. — This. is probably the least common form of 
the disease. The infection is due to eating meat or drinking milk from 
animals suffering from splenic fever. The symptoms are those of a severe# 
gastro-enteritis — fever, vomiting, diarrhoea and intense weakness. The 
spleen is enlarged. This form o& the disease has been found to occur in 
small epidemics. The mortality is ^ligh, though not so high as in II. 

Treatment. — (i.) Prophylaxis consists in the specific immunisation of 
animals subject to the disease, the coirqdete destruction of dead bodies, 
and in the careful disinfection of all skins, hair and wool, before tfipse are 
handled in any industrial occupation. 

(ii.) Curative , — General measures (rest, etc.) are taken towards the 
prevention of a general infection. The pustule is kept clean, buUis neither 
cauterised nor incised. A large dose of anthrax anti-serum (40 c.c. at least) 
is given as soon as possible by the intravenous route. This is repeated 
subcutaneously at intervals of 12 to 24 hours, the dose being gradually reduced. 
In the absence of tl]|^ serum, salvarsan may bo given, i&ing a dose of 0-9. grm. 
intravenously. 

Hobder. 

John Matthews. 
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TUBERCULOSIS 

Definition. — Infection of the body by Bo/dllus tuberculosisj leading to 
lesions which are characterised by tubercles, microscopic or macroscopic, 
themselves undergoing changes leading to caseation, necrosig, ulceration and 
calcification, and having in close association with them varying degrees of 
fibrosis. The lesions of tuberculosis form the histolorical and anatomical 
basis of a large number of diseases which differ according to the organs 
affected, the extent of the lesions and the degree of resistance to infection 
shown by the tissues. • 

i£tiology. — The Bacillus Tuberculosis (Koch, 1882). — This is regarded 
by many bacteriologists as a member of the Streptothrix group of micro- 
organisms ; that is to say, the bacillus found in tuberpular lesions is considered 
to be the bacillary form of an organism allied to the Streptothricso. The other 
phases in the life-history of the micro-organism are not met with in theeactual 
disease-process, but may be demonstrated in old cultures and in certain ex- 

E erimental lesions. This view of the essential nature of the tubercle bacillus 
armom'ses with our knowledge of its great power of resistance to various 
destructive agents ; it also explains many of the tissue changes occurring 
in the disease, the latency seen in many cases of infection amd fhe chronicity 
of many others. The bacillus measures 1*5 to 4 ju. in length as an average, 
is slender, and when isolated from secretions or tissues is usually 
bent or curved, and tends to lie in small groups. It is “ acid-fast ” 
in its staining reactions, allowing of easy recognition ; but it grows very 
slowly outside the body, requiring special media for the purpose of culture. 
The bacillus is capable of living for ^veral months in dried sputum, and 
may be cultivated, or may be made to cause disease in susceptible animals, 
when obtained from the dust of ordinary living-rooms. The gastric juice 
does not destroy the bacilli, nor does the process of decomposition going on 
in dead tissues over a period of many weeks. The clinical importance of 
these facts is obvious. In contrast with these examples of resistance 
may be mentioned the fact that direct sunlight has a rapid lethal effect 
upon the micro-organism; so also has a solution of carbolic acid, of 
strength 1 : 20. « 

Known differences exist between t|ie bacillus causing tuberculosis in 
man, in cattle, and in birds respectively. The avian form appears to be of 
little importance. The bovine type would appear to cause about 10 per cent, 
of all cases of tuberculosis in man. In children, the bovine type is found 
relatively more often. The human type of bacillus is less virulent to cattle 
than is the bovine type, but — though this cannot be made the subject of 
expeiimenit — ^the bovine type is probably as virulent to man as is the human 
type. Of young children dying with primary abdominal tuberculosis, the 
fatal* lesions, in nearly half of all cases, have been referred to the bovine 
bac^lus. Again, in both children and adolescents suffering from tuberculous 
adenitis, a large proportion of the cases examined coul(| be referred to the 
bovine bacillus. Lastly, in lupus, about half of all cases appear to be 
referable to the bovine type of JB. tuberculosis (Royal Cbmmiasion on Tuber- 
culosis). 

Sources of Infection.-— T here are two great sources of infection of 
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tuberculosis — ^phthisical sputa and tuberculous milk. Sources of minor 
importance are urine and isBces containing the bacilli as the result of active 
lesions in the urinary and intestinal tracts, and the flesh of tuberculous cattle 
eaten as moat. But the main source of the infecting bacilli of the human 
type is undoubtedly drie*d human sputa. Nuttall found that from 2 to 4 
billion bacilli ^re ex{)ectorated in 24 hours by a patient whose phthisis 
was only moderately advanced. These bacilli are scattered freely in dust 
when the sputa become dried, and they lies about the surface of the patient’s 
body, or they awe projected directly in1;o the air along with particles of 
moisture frhen patjents cough or sneeze or even speak loudly. 

Of the bovine type of bacillus it is probably not an exaggerated estimate 
to say that some 25 per cent, of all dairy cows in this country are tuberculous. 
In New York, Hess found tubercle bacilli in 16 per cent, of the 107 specimens 
which he examined. • 

Modes op Entrance of the Bacillus into the Body. — ^Although tjicre 
are sAno other channels and modes of entry that have theoretical interest, 
the two chief ways by which the body is infected are undoubtedly ingestion 
of the bacilli by the alimentary canal and inhalation of them by the respira- 
tory organs. Compared with these two, all other avenues of infection are 
trivial. 

1. Ingestion . — Infection through the intestinal mucosa is considered to be 
the most common mode of production of tuberculosis in children, the main 
source of the bacilli being contaminated milk. Tliis conclusion has the 
confirmation of clinical and post-mortem observations, as well as the support 
of experimental work by Behring, Calmette and others. Of late years, 
however, Ghon has adduced facts ’which suggest that, even in little children, 
infection may be much mpre often brought about by inhalation than was 
formerly thought. Ghon’s observations have been confirmed by Eastwood 
and Griffith, and by Canti. 

Another channel of entry by ingestion is the tonsils ; tubercle bacilli have 
been demonstrated by Hugh Washamr and others to pass through the tonsillar 
tissue to the cervical lymph glands. The tonsils are themselves rarely affected. 

2. Inhalation , — Primary infectioii by the route of the air passages i^ 
difficult of proof, and, indeed, some authorities regard it as negligible com- 

E ared with (1). The great freqhencjr of respiratory tuberculous lesions, 
owever, and the incidence and niortality-ratio of pulmonary tuberculosis 
in ill-ventilated districts and buildings, are points difficult to explain satis- 
factorily without the assumption that in the majority of these cases infection 
takes place by inhalation. The sequence of events is considered to be some- 
what as follows. Finely divided droplets carrying the bacillus are inspired 
during childhood. The bacilli are conveyed by the lymphatics to the glands 
which become inflamed but, later, heal. A few bacilli escape the gland filter 
and are redistributed by the blood stream in diffuse fashion in the lungs. 
Foci so produced mostly heal, but those near the apex do so less readily, and 
come to constitute the lesions of chronic pulmonary tuberculosis. • 

The statistics relative to contagiousness in tuberculosis institutioils are 
conflicting. . 

3. Inheritance ^ — Inheritance of tissue-susceptibility to infection by tuber- 
culosis is a definite faqt. But inheritance of tuberculosis is problematical, 
if by this is meant the transmission of tubercle bacilli in the spermatozodn 
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or in the ovum. In the few cases of “ congenital tuberculosis ” that have 
been authentically described, the transmission has probably been from^a 
diseased placenta to the blood of the foetus. 

4. Sian inoculation, — ^This is of little more than theoretical interest. 
Post-mortem warts (Verruca necrogefnica)^ b,tq occasionally of tuberculous 
origin. Czerny, the surgeon, reported a couple of cases of inbculation during 
skin transplantation. 

Among other cetiological factors the chief is undoubtedly the inherited 
tissue-susceptibility to infection already referred to. The e:^act nature of 
this susceptibility is not known, but its existence is oyie of the cardinal 
facts of clinical medicine. Sex seems not to be a factor. Racial differences 
in susceptibility are noticeable, though the distinction between morbidity- 
incidence and mortality-incidence must be made here — ^the former is high 
in the Irish, the latter in negroes. In the Jews, though the disease is 
common, the mortality-incidence is low. Trauma is dcfiiiitcly known to 
induce pulmonary infection, or, perhaps it should be said, pulmonary Spread 
of the disease. All occupations tending to inhalation of dusty particles, and 
those which keep the workers in ill-ventilated and badly-lighted rooms and 
places, increase the liability to tuberculosis, especially of the pulmonary 
kind. If had economic conditions concur with cither of tjiesc the liability 
is increased. Ddnlityy whether the result of acute illnessds, or caused 
by pregnancy, parturition, prolonged lactation, or exhausting modes of 
life generally, increases a natural susceptibility, and gives an acquired 
suceptibility when no hereditary weakness is present. Tuberculosis is not 
infrequently a terminal infection in such diseases as diabetes, cirrhosis of the 
liver, leukaemia and chronic nerve affections such as tabes dorsalis, etc. 
Recurring and chronic respiratory catarrhs seem at times to lower the local 
resistance to tuberculosis, though it is often matter for comment that so 
many patients with emphysema, asthma and chronic bronchial catarrh 
live for many years without developing pulmonary tuberculosis, provided 
they inherit no special tissue tendency to infection by the bacillus. 

Incidence and Mortality. — The healthy human body is considered 
*to be relatively immune to infection by the bacillus of tuberculosis. Against 
this statement, however, it must be said that, whether from the ubiquity 
of the causative germ, or from one or more of several factors enumerated in 
the preceding paragraph, some 70 to 80 per cent, of all adult cadavers care- 
fully examined in Western countries show lesions due to the bacillus. It is 
said, too, that one-seventh of the whole race dies as the direct result of 
tuberculosis. The disease is one of “ low resistance,” this being the result 
either of inherited predisposition or of acquired loss of resistance, or of 
both of these. 

The results of infection are of great variety and of all grades of 
inteppity. The variety depends upon the tissues affected, and the route of 
spread of the infection. The intensity depends upon the degree of relative 
vinrience shown by the bacillus, and the amount of resistance shown by 
the patient. Tuberculosis may exist without appreciable disturbance to 
health, and the lesions produced may be commensurate almost with the 
whole length of a patient’s life. On the other hand, the infection may cause 
an illness of the most severe character, killing the patient in a few weeks. 
The results of infection are described elsewhere jn this book under appro- 
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priate headings, but genercil infection leading to the condition termed general 
tuberculosis is included in this article. 

Diagnosis. — The Isolation and Recognition op the Bacillus. — 
In all doubtful cases of tuberculosis this is a point of vital importance. 
Clinical evidence of the* existence of the disease, however complete it may 
seem to be, must never lack the confirmation of bacteriological proof, 
whenever this is possible. (“ Physical signs are the signs of conditions, 
not of diseases.”) Seeing that the only radical proof of the existence of the 
disease is the demonstration of the babillus in material derived from the 
patient, attention must first of all be directed to this investigation. By 
comparison with this demonstration, even the most definite “ reaetion ” to 
one or other of the tuberculin tests, or the most strikingly positive result 
with the complement-fixation method, is untrustworthy. It behoves the 
practitioner, therefore,* to watch jealously for any materiat that may be 
available for bacteriological use, and to be quite certain that such material 
is no#obtainable before falling bac.k upon indirect clinico-pathological evidence 
(see below) to support the diagnosis. 

In cases of suspected phthisis, every effort must be made to secure sputa, 
and it may be necessary to check a habit of swallowing expectorated material. 
The single, isolated plug of mucus, which is often expectorated in the early 
morning, should not escape attention. In little children, sputa, as such, are 
usually absent, but if vomiting occurs in association with lung disease the 
vomit should be searched for fragments of sputa. In suspected disease of 
the kidney or urinary tract, the urine must be collected carefully and sub- 
mitted to examination. Cases of albuminuria or of hcematuria^ in which there 
is not clear evidence of diffuse nephritis, should raise the question of tuber- 
culous disease of the kidney. The heces should be scrutinised in doubtful 
tuberculosis of the peritoneum or bowel. If any puncture-fluid is obtainable — 
as from the pleura, the spinal theca, or a joint — this is valuable for investiga- 
tion in any patient suspected of tuberculosis. 

The methods of dealing with these materials are not difficult, though they 
require thoroughness and patience when the bacilli are present in scanty 
numbers. The very different significance to be attached to a positive as 
against a negative result must never be lost sight of ; the former affords 
proof of the existence of a tuberculous lesion, the latter gives at most a 
presumptive evidence against it. • 

In dealing with sputa, the original carbol-fuchsin method of Ziehl-Neelsen 
should first be tried. If the results, after carefully searching 3 or 4 films 
for half an hour, are negative, the sputa should be shaken up thoroughly 
with ten times its bulk of carbolic acid, of strength 1 : 20 , allowed to sediment, 
the supernatant fluid run off, and films made of the residue. If the sputa 
are seen to be thin and watery, this method is likely to give a negative result. 
If so, one of the recently introduced digestion methods may be used- 7 -either 
pepsin and hydrochloric acid, or “ anti-formin.” The use of the last-named 
substance, consisting of a mixture of equal parts of bleaching powder solution 
and a 15 per cent, solution of caustic soda, is found by some workers 1 ;o give 
excellent results. ^A.n amount of this fluid, equivalent to about one-fifth 
of the bulk of the sputum, is mixed with it, allowed to act for 3 to 4 hours, 
the mixture centrifugalised, and the deposit dealt with by one of the*staining 
methods in ordinary use^ The bacilli are, by the disintegrating action of the 
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** anti-formin,” isolated from the albuminous vehicle and concentrated in the 
deposit. 

Urine is best dealt with by the carbolic acid method subsequent 

centrifugalisation, and staining of the deposit. The smegma bacillus (also 
acid-fast), which may be present if the specimen has not been obtained by 
catheter, is differentiated by allowing the stained films to remain in alcohol 
for ten minutes ; the tubercle bacillus is not decolorised. In ptis, the 
search is much facilitated by the use of “ anti-formin,” and this is a useful 
adjunct in the examination of faeces also. A patient surpected of tuber- 
culosis of the bowel often suffers from diarrhoea ; when this is the case, 
Emery’s suggestion of giving sufficient opium to cause a solid stool is useful. 
The superficial parts of the motion arc most likely to yield the bacillus, and 
are dealt with accordingly. 

Puncture-fluids very frequently give negative rerults to ordinary micro- 
scopic examination, on account of the scantiness of the bacilli in them. 
However, the clot (if such occur), or the centrifugalised deposit, i^ould 
always be searched thoroughly, as the demonstration of even a few bacilli 
of undoubted morphological characters is decisive. Failing this demonstra- 
tion, the fluid must be usf‘d for inoculation purposes, a guinea-pig receiving 
a liberal amount (not less than 10 c.c. if possible). The inoculation method of 
diagnosis is, of course, available for the above materials also, as a final test. 

The demonstration of tubercle bacilli in the blood has received attention 
of late years, but with widely different results in different hands. Re- 
putable authorities state that bacilli can be seen in stained films in a very 
nigh percentage of all cases of tuberculosis, wherever the lesion may be. 
Others fail to confirm these results’ 

Indirect Methods of Diagnosis. — ^These depend upon the presence in 
the tissues of certain sensitising and immunising substances. They are indi- 
cated in doubtful cases of tuberculosis in which no material is available for 
investigation by direct methods (see above). The relative values of these 
methods are still under assessment ; at* present their values are probably in 
the order of their description here. 

• 1. The Tuberculin Test. — ^The test depends upon the fact that in- 

fection by the tubercle bacillus renders the tissues supersensitive to the 
toidns of the bacillus, if these be introduced into it artificially. This super- 
sensitiveness is shown by the production* of certain “reactions ” which are 
recognisable and arc regarded as more or less “ specific ” in their nature. 
The test is performed in three ways. 

(a) The suhoutaneous test, — The use of *' old tuberculin ” by this route 
(Koch’s test) is not without danger, and has been superseded in human 
practice by other methods. 

(h) The shin test (Pirquet’s test). — This is best employed quantita- 
tively. Three or more stren^hs {e,g, 25, 60 and 100 per cent.) of a solution 
of old* tuberculin are rubbed lightly into the skin of the arm, which has been 
previously scarified, ^^ho appearance of papules and er3rthema at the site 
of vaccination constitutes a positive reaction. 

(c) The eye test (Calmette’s test). — ^This test is now seldom used. 

(d) The intradermal teat (Mantoux). — 0*1 c.c. of 1 in^ 1000 and of 1 in 
lD,0P0/old tuberculin are injected into the cutis. Bednesa and oedema, 
appearing within a few hours and reaching a maximum on the following day, 
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constitute^ positive reaction. The test is an extremely delicate one and 
this fact restricts its clinical value. 

2. The Complement-Fixation Test. — This test is analogous to the 
Wassermann test for syphilis. It is claimed by some workers that it is 
positive in over 90 jter cent, of 43ases of tuberculosis. ' The difificulty seems 
to be that it cannot be relied upon to distinguish an active lesion from one that 
is not active. Seeing that old and caseous tuberculous lesions exist in such 
a large proportion of all persons likely to lie tested, and that these old lesions 
still suffice to give the complement-fixafion test, its value is quite doubtful 
unless undertaken in a quantitative manner. 

3. The Tuberculo-Opsonic Index. — This is now only of historical 
interest. 

4. Cytological Evidence op Tuberculosis. — Another, and very 
useful, evidence of tubocculous infection is to be obtained in cases of pleural, 
and perhaps of meningeal exudates, by estimating the relative nuinbcTs of 
polyAorphonuclear cells and of. lymphocytes. It is found that, in pure 
tuberculous infections, the cell exudate is largely, and often almost entirely, 
lymphocytic in character. In pyogenic infectioiis it is very largely poly- 
morphonuclear ; in mixed infections (tubercle with pyogenic infection) the" 
cell-exudate is also of a mixed character (Widal and Kavaut). 

Treatment. --This is prophylactic and curative. 

1. Prophylactic. — The widest possible view should be taken of the 
preventive measures which are necessary in order to stamp out the disease. 
If, as seems certain, the three dominant factors in the persistence of the 
disease are — (i.) the inherited tissue-susceptibility; (ii.) the bacillus; and 
(iii.) bad hygienic! and economic conditions of life, it is clear that the problem 
is not a simple one. 

(i.) Families having an inherited tendency to tuberculosis should re- 
cognise the fact earlier and more thoroughly than is usually the case. The 
upbringing of the children needs special care, and occupations should be 
chosen for them when they reach puberty w^hich keep them in the open air. 
Climatic considerations are also of importance in the case of these families. ^ 

(ii.) As already stated, the two great sources of the tubercle bacillus are 
the sputa frora infected pulmonary cases and tuberculous milk. The former 
of these is botli a public and a private concern — the latter is almost entirely 
public. Between the position of aVnoSt entire neglect on the part of health 
hoards with regard to the purity of the milk supply, and the elaborate pre- 
cautions of faddists which, if put into operation, would kill the milk industry 
altogether, there lies a middle course of ordinary cleanliness and reasonable 
care, the following of which would probably reduce the danger of milk infection 
by 60 or 70 per cent. M 

(iii.) This resolves itself into a seies of sociological ^lestions. 

2. Curative. — Non-specific measures. — These ij^sist in eiforts ajb im- 
proving the patient’s nutrition so as to increase tnu tissue-resistance to the 
infection — ample fresh air, plenty of good food, bodi.ly and mental rest^and 
exercise undertaken in graduated fashion under expert supervision. De- 
tails of all these measures arc given in the article dealing with pulmonary 
tuberculosis (p. 1165*). 

Specific measures. — The use of tuberculin is considered in the article 
upon Immune Therapy (p. 47). 
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Ghemo-therapy. — A number of substances have been used from time to time. 
The most recent, and perhaps the most successful, is Sanocrysin. (See 
p. 1186.1 

General Tuberculosis , , 

A 

Synonym.-- Acute Miliary Tuberculosis. «» 

Definition. — A disseminate form of tuberculosis, giving rise to a very 
severe and fatal disease analogousuto the sejiticsemias in pyogenic infection. 

There are three clinical forms oi the disease, according^as the symptoms 
are chiefly referable to the lungs (the pvlmonary firrm), or to the brain (the 
mermvgiiic form), or are thos(3 of a general infection without focal signs. This 
latter form is often termed the typhoid form. The pulmonary form is de- 
scribed in the section dealing with pulmonary tuberculosis. The meningitic 
form is described in the section on meningitis. i 

Symptoms. — The qmeral or typhoid for in resembles typhoid fever very 
closely. There is nsiialJy a period of vague ill-healtli — as there is in t^hoid 
fever — preceding the more severe illness. When the latter develops there is 
headache, insomnia, a soft but fniquent pulse, rapid respirations, a dry tongue, 
slight cyanoti(5 flush and pyrexia, which is usually less continued in character 
than in typhoid fever. Not infrequently the temperature curve is that of a 
quotidian intermittent fever. In a few cases the rise of teuiptjrature takes 
place in the morning instead of in the evening, a filature not infrequently seen 
in other pyrexias of tuberculous origin, though not confined to those. Pro- 
gressive loss of flesh takes place, and also anaemia, but this latter condition 
may only be found by blood examination, the dusky flush of the face often 
masking the blood state on mere clinical examination. Towards the cncl 
of tlie illness suspicious signs of one or other of the more focal manifesta- 
tions of the infection often arise : copious fine rillcs over the lungs, tumidity 
of the abdomen with palpable enlargement of the spleen and liver, or cerebral 
symptoms suggestive of mcningific involvement. 

Diagnosis. — As the term "'typhoid form’’ suggests, the disease re- 
sembling g(?neral tuberculosis most closely is typhoid fever. During the 
"first week or even during the first two weeks diagnosis may be very difficult. 
In favour of typhoid fever are the persistence of headache, the presence of 
epistaxis, relative infrequency of the pulse-rate, diarrluna and early tumidity 
of the abdomen. In favour of tuberculosis are a frequent pulse-rate, early 
cyanosis and intermission in the temperature curve. There is leucopenia in 
both diseases. A positive blood culture orinirs during the first week in most 
severe typhoid cases, and agglutination with the patient’s serum may reason- 
ably be expected after the^cud of the first week. 

Course and Prognosis. — The disease is invariably fatal, and usually 
within a period of 6 weeks from the onset of fever and symptoms directly 
refer«}.ble to the disseminate infection. A few cases last as long as the eighth 
week, and the writer has seen a well-authenticated case in which the patient 
lived until the middle qf the tenth week. 

Treatment. — This is entirely palliative, there being no specific measures 
at pi eseiit knqwn to check the progressive nature of the infection, or to avert 
its lethal issue. * 


Hordeb. 
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LEPROSY 

Definition. — Leprosy is a chronic bacillary disease of low infectivity 
peculiar to man, caused* by t\iCi%Bacilliis leprcB, and associated with char- 
acteristic lesions involving the skin and mucous membranes (nodular type) 
or the nerves (anaesthetic type). 

Etiology. — The disease has a widespread geographical distribution, 
occurring in ^Igypt, Asia, Africa, West Indies and the Pacific Islands, etc. 
It is not hereditarjj, and individuals of any age, sex and race may be attacked 
Children are more susceptible than adults. The Bacillus leprcB or Myco 
bacterium lepree was discovered by Hansen in 1871 ; it is a non-motile, acid- 
fast bacillus occurring in large clumps in skin lepromata, septal ulcers 
and nasal mucus, and has never been cultivated with certainty or 
successfully inoculated and passaged through animals. The mode of spread 
is unknown, but intimate contact with lepers is essential ; a history of 
attendance on lepers, of living in the same hoiLse, sleeping in the same bed, 
or sexual connection is frequently obtained. Only 3 per cent, of people, 
however, living with lepers develop the disease. 

Pathology.— ^Leprosy bacilli spread througli the lymphatics of the corium 
and subcutaneous tissues, producing graniilonjata of the skin and infection 
of lymph glands ; the nasal and buccal mucous membrane, the eye, larynx 
and internal organs, such as the liver, lungs and testicles, may be similarly 
involved and bacilli foimd. In other cases the nerves swell, turn a reddish- 
grey colour, and undergo an axonal degeneration in which the anterior 
horn cells of the cord are probably implicated ; scanty bacilli may be 
demonstrated in the endo- and perineurium. Paralysis, muscular atrophy and 
deformity follow. 

Symptoms.— There are three main types of the disease — (1) nodular 
leprosy ; (2) anaesthetic, neural or nerve leprosy ; (3) mixed leprosy. The 
incubation period is uncertain, beirig 1 to 5 years in most cases, though 
occasionally persons develop it a few weeks or months after coming into an 
infected area. Often bacilli remain latent for yeara, and intercurrent diseaae 
may be necessary to precipitate clinical leprosy. 

1. Nodular leprosy. — Prodromata, which are marked, include leprotic 
fever, rigors, sweating, progressive •weakness, diarrhoea, alternating dryness 
and hypersecretion of the nasal mucosa and epistaxis. The first positive 
evidence is the primary exanthem, involving especially the face, buttocks, 
legs or arms, commencing as a slightly raised erythematous macule which 
later shows dissociation of sensation and absence of sweating ; it may dis- 
appear, leaving some brownish discoloration, but soon fever recurs with a 
fresh eruption, and bacilli may be found in the blood. After one or two 
recurrences reddish-brown elfistic nodules appear, often at the site qf the 
old macular rash, and these may become more generalised. Only the dorsal 
surfaces of the hands and feet are afEected. The face acquires a lecnine 
aspect from the enlarged nose, lobes of the ear and pendulous cheeks. “ The 
hair is often lost, especially on the outer third of the eyebrows, the nipples 
become prominent, the breasts may hypertrophy, and the mucous membrane 
of the nose, pharynx ^nd larynx may be affected. Leprotic nodules often 
involve the cornea and iris. The further history varies ; the nodules may 
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remain stationary, disappear or break down and suppurate. Ulcers may 
form on the eye, causing blindness, and the larynx and pharynx may be 
destroyed. 

2. Ancesthetic lejprosy . — Prodromata consist of mental depression, chilli- 
ness and malaise with neuralgic pains andf paraesthesids, involving the ulnar, 
peroneal and facial nerves. Numbness of the hands and fest, ansosthesia of 
ulnar distribution, and maculae, giving rise to flat, anaesthetic patches re- 
sembling ringworm may bo the flrst indications. These ana3sthetic patches 
may commence as erythematous or pigmented or depigmented areas and 
ultimately become dry and hairless. A quiescent sta^e may now set in 
until definite nerve lesions appear. Demonstrable fusiform enlargement, 
especially of the ulnar and great auricular nerves may develop, and wasting 
of the hypothenar eminence associated with contraction of the third and 
fourth fingers is often seen. Muscular palsies and trophic lesions of the skin, 
nails and bones, including perforating ulcers, arc common, and atrophies 
and contractures like claw hand may ensue. Necrosis or interstitial Absorp- 
tion of the small bones occur, and fingers and toes may disappear. The fifth 
and seventh cranial nerves are sometimes attacked, and ectropion of the lower 
lid, followed by corneal ulceration, is common. 

3. Mixed leprosy . — Many cases ultimately become mixed in type, the 
nodular and nervous features either developing together* or following one 
another. 

Diagnosis. — Clumps of lepra bacilli which have to bo distinguished 
from tubercle can often be demonstrated in nasal mucus, in scrapings obtained 
from nasal ulcers using a speculum, and in the serous exudate from grannlomata 
of the skin scraped with a scalpel. .Thb “ snip method ’’ of removing a 
small piece of skin with curved scissors, especially from the lobe of the ear, 
and making smears from its under-surface, is valuable. Gland puncture may 
also reveal bacilli. In pure nerve cases they ivin rarely be found unless 
portions of the nerves be examined. The differential diagnosis includes 
lupus vulgaris, skin tuberculosis, syphilis, and yaws in nodular leprosy, and 
^Morvan’s disease (analgCvsic whitlow), progressive muscular atrophy, peri- 
pheral neuritis, cervical rib, ainhum, scleroderma and Raynaud’s disease in 
the anaesthetic type. 

Prognosis. — This is by no means good, though with earlier diagnosis 
and modern treatment the disease may- be arrested, the exjioctancy of life 
increased and cases sometimes cured. Nodular leprosy is particularly prone 
to such complications as tuberculosis, renal disease and pneumonia, and 
laryngeal and visceral involvement are serious. Trinidad observations give 
an average duration of 6^ years for nodular, 10 years for nervous, and 9J years 
for mixed leprosy. Nerve cases may last 20 years, deformities persisting 
after all bacilli have died out. 

Treatment. — Prophylaxis , — Lepers must be excluded from acting as 
cooks, waiters, etc., and segregation properly and humanely carried out is 
bei#fc for all parties concerned. Contacts who have lived in the same houses 
as lepers should be bacteriologically examined every few months for at least 
5 years. ^ 

Curative , — As in tuberculosis, the first essential is to increase the general 
resistance of the patient by good food, fresh air, regulated exercise, and to 
^^adicate intcrcurrent diseases such as ankylostomiasis, malaria, etc. The 
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confidence and active co-operation of the patient are essential. According 
to Muir the erythrocyte sedimentation test affords a valuable index to the 
patient’s resistance, slow sedimentation being favourable. Only when the 
resistance is high, and the general state of health satisfactory, should special 
drugs be used with the* object of clearing up lepromata, otherwise lepra 
reactions, with increase in the local lesions, fever and bacillsemia in nodular 
leprosy and agonising pain in nerve cases, may develop. Too large and too 
frequent treatments with special drugs aretdangerous, the aim being to avoid 
lepra reactions and to keep the health of the patient at the highest level. 
Special drugs : th^e oils of the hydnocarpus and chaulmoogra group have 
been in use for centuries. Chaulmoogra oil (oleum chaulmoograe syn. oleum 
gynocardise) is expressed from the seeds of Taraktogenos Kurzii (King N.O. 
Biximse), that of hydnocarpus from Hydnocarpus Wightiana and H, antheU 
mintica. The crude oil* is given by the mouth in 10 minim doses t.i.d., 
being gradually increased to 1 to 2 drins. per day. Intramuscular injections 
may given, but penetration of. a vein may lead to a fatal fat embolism. 
Antileprol, a mixture of the ethyl esters of the various unsaturated acids of 
chaulmoogra, is given in capsules, each containing 1 gram, the dosage being 
1 to 3 grams, daily after meals. McDonald and Dean have used weekly 
intramuscular injections of Moogrol (ethyl chaulmoograte), beginning with 
1 c.c. and inercasing by 1 c.c. every third injection up to a total of 6 c.c. 
Anotlier way is to combine the ethyl estci>> with creosote, camphorated or 
olive oil, giving weekly hypodermic injections, commencing with \ c.c. and 
increasing each time by \ c.c. up to 7 c.c. lodicin-calcium iodo-ricinoleate 
(grs. iii-v. t.i.d.) has been recommended. Rogers used sodium gynocardate 
(grs. xii. t.i.d.) and later combined it.mtli sodium morrhuate with very good 
results. Sodium morrhuate (3 per cent, fresh solution) was given intra- 
venously once or twice weekly, commencing with J c.c. and increasing by \ c.c. 
each time to 3 c.c. Alepol (sodium hydnocarpatc), 1 to 5 c.c. of a 3 per cent, 
solution, can be given subcutaneously or intramuscularly without pain ; 
for intravenous injections a 1 per cent, solution us iLsed. The latest treat- 
ment advocated by Muir consists of the intradermal injection of the skin 
lesions with a special preparation of ethyl ester of liydnocarpus washed with* 
steam and iodised" to remove its irritative qualities. From 0*03 to 0-06 c.c. 
is injected at each puncture, and Some 80 to 100 punctures are required to 
inject 5 c.c. Six months may be necessary to infiltrate once all the afiected 
skin, while another disadvantage is the pain it may produce. Hydnocarpus 
oil injected intraderinally is stated to act as a local irritant stimulating 
phagocytosis and possibly antibody reaction from the absorption of lepro- 
matous material, while protein shock effects may also be so induced. 
Whatever its action, the dosage must be carefully graded and only given when 
resistance is high. 

Any erythematous or raised appearances of the skin or thickened and 
tender nerves indicate activity of the disease, and cases should be free from 

leprcB for at least 2 years before discharge ; even^then it is not possible 
to say whether the condition is really cured or merely arrested, for leprosy 
is notoriously a disease of remissions. 

Lepra reaction should be treated with diaphoretics such as aspirin, 
phenacetin, hot drinks^ and calcium and alkalis in large doses ; small doses 
of tartar emetic (0*02 to 0*04 gram every second day) and protein shock may 
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be useful ; in nerve leprosy the agonising pain may be relieved by 
adrenalin intramuscularly or epliedrine given orally or by infiltration of the 
nerve. 

Potassium iodide is a dangerous drug, but Muir uses it in the late stages 
of treatment when the resistance is high and the casd has become bacteria- 
free. For skin lesions, Unna recommends ichthyol, pyrogaUic acid, resorcin 
and chrysarobin. Vapour baths, diathermy and surgical stretching of the 
nerves may be valuable in nerveccases, also ultra-violet light in raising the 
general resistance. * • 

G. CARMigHAEL LoW. 

N. Hamilton Fairley. 


GLANDERS 

Definition. — An infectious disease, occurring not infrequently hi the 
horse and in the ass, occasionally transmitted to man, and characterised by 
the formation of granulomatous nodules in the nose (glanders), and in the 
subcutaneous tissues (farcy). 

i£tiology. — The bacillus of glanders, or Bacillus mallei, is a short rod, 
straight or slightly bent, of 3 to 4 /a in length by 0*5 to 0 75 /#in thickness. 
It is non-motile, and possesses no flagella, nor does it form spores. It can 
be cultivated on ordinary media at 37® 0., but gives a more characteristic 
growth on potato. 

The bacillus stains somewliat faintly with the usual aniline dyes, so that 
a mordant, such as carbolic acid, is usiuxll;^ employed, but even when deeply 
stained there is a tendency to decolorise rapidly. The staining is markedly 
irregular, this irregularity being a diagnostically helpful point. It is Gram- 
negative. 

Pathology. — The disease chiefly affects horses, mules and asses— the 
latter being the most susceptible. Horhed cattle are immune, but goats and 
sheep are occasionally infected. 

* In the horse, infection may take place through any abrasion of the skin, 
but most frequently through abrasion of tlie nasal mucous membrane from 
infected water-troughs or feeding-mangers. The infection may be acute 
or chronic. In the acute form (glanders proper) there is fever and prostration, 
and in two or three days there occurs ulceration of the nasal mucosa with a 
sero-purulent discharge, leading on to involvement of the lungs, and death 
within a few weeks. In the chronic form-^- farcy — there is involvement of the 
lymphatic system associated with the original site of entry. The lymph 
vessels become enlarged — farcy pipes — and irregular thickenings — farcy buds 
— occur, which may soften and suppurate. 

The disease may be latent, and can then only be diagnosed by the “ mal- 
lein ** test. In the human being the infection is generally derived directly 
from the horse, and is therefore usually confined to those in close connection 
with horses ; but the disease has been contracted in the laboratory. 

The loxin of B, mallei or mallein is an endotoxin,^ being derived from 
the bacterial bodies, in which respect it differs markedly from the toxins of 
tetanus and diphtheria bacilli. One of its chief charac^nstics is its resistance, 
it l^ng capable of withstanding temperatures of 120® C. and prolonged 
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storage with but little loss of strength. It is prepared hy growing cultures 
in glycerin broth for 3 or 4 weeks, and sterilising these by boiling or auto- 
claving at 115° C.’ The cultures are then allowed to stand, and the super- 
natant fluid being decanted ofl, this is then filtered through a Chamberland 
filter. The resultant flltfate, to \y’hich one-half of 1 per cent, of carbolic acid 
is added, constitutes ‘tnalleAn, It contains the soluble portions of the bacteria, 
and substances from the altered medium, and is a similar product to tuber- 
culin. It is used in doses of 1 c.c. to detect a glanders infection in the horse. 
As the reaction in a glandered ” aniihal is severe, both locally and con- 
stitutionally, it is unsuitable for use in man. 

Forms of the disease , — Both glanders and farcy have been known to occur 
in man in acute and in chronic forms. All forms are rare. 

Symptoms. — 1. Acute glanders , — The incubation period varies, but is 
in most cases 4 days. • At the site of infection in the nose there occurs an 
inflammatory swelling surrounded by oedema and lymphangitis, with a 
papular eruption soon becoming pustular. In a few days other and similar 
swellings appear, which soften and ulcerate, so that the mucosa of the nose 
becomes generally infected, leading to profuse muco- purulent discharge. 
The whole nose swells, it may be very considerably. The ulceration 
extends deeply so as to involve the cartilage and bone. The cervical 
lymph glands are usually enlarged and may soften, forming abscesses. 
Constitutional symptoms are present by this time, and death, usually with 
pneumonia, occurs about Ihe middle of the second week. 

2. Chronic glanders , — This form resembles closely the disease as seen 
in the horse. There is a chronic profuse coryza, associated with widely 
scattered muscular and subcutarneous nodules. Unless the nature of the 
disease is suspected, it may go undiagnosed for some time. 

3. Acute farcy is the form of the disease resulting from accidental 
inoculation of the skin. A local lesion of a highly inflammatory kind leads 
quickly to a spreading zone of lymphangitis, subcutaneous nodules (farcy 
buds) ap})earing in the track of the infection, softening and forming ab- 
scesses. The patient becomes severely ill, with symptoms of a general 
infection, and the course of the disease is of much the same duration as ki 
acute glanders. 

4. Chronic farcy only differs <rom acute in that the “ buds ” are asso- 
ciated with much less inflammatory Reaction, the constitutional symptoms 
are much less severe, and the course of the disease is much longer. A few 
of the cases have extended over 12 months. 

Diagnosis. — Acute glanders has been mistaken for srnall-pox, owing 
to the likeness of the papulo-pustular eruption to the specific eruption of 
this disease. The chronic forms are at times mistaken for the other infective 
granulomata (sypliilis, tuberculosis and actinomycosis). Exact diagnosis 
turns upon bacteriological methods, direct or indirect. 

The bacteriological diagnosis in man may be simple if a superficial 
swelling exists which may be opened. Direct cultures may be made 
therefrom, preferably on potato, and a rapid diagnosis made. It may be, 
however, that weeks elapse before such an opportunity occurs, or before 
some deeply situated swelling calls for operative interference. In such cases 
serum reactions, such as the complement-fixation test and agglutination, are 
indicated, and in a.ckse watched by one of the authors the diagnosis was 
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made by the opsonic test several weeks before the bacilli were cultivated 
from the tissues. 

If material containing R. mallei be injected intrapcritoneally into a male 
guinea-pig, tumefaction and suppuration occur in two or three days in tlie 
tunica vaginalis, and the bacilli can be recovered therefrom after about six days. 

Treatment. — Prophylaxis. — The utmost care must be taken in nursing, 
destruction of old dressings, etc. 

The site of inoculation, if ob^nq^as, should be excised, and the underlying 
tissues should be treated drastically by strong antiseptic^. All abscesses 
should be opened promptly and efficiently drained. The general symptoms 
are met by treatment similar to that given in any septicaBinia. 

Hordeb. 

John Matthews. 

* 

MELIOIDOSIS 4 

Definition.— A very fatal disease, resembling glanders in its symptoms 
and pathology, caused by Bacillus wliitmori ; it has been found in Burma, 
British Malaya, Cochin China and Ceylon, and is primarily a disease of rodents, 
but the mode of human infection is unknown. 

Pathology. — 'rhe characteristic lesions are small caseous n&dules which 
sometimes coalesce, forming large honeycombed abscesses in the viscera. 
The lungs, liver, spleen and, less commonly, the intestine and kidneys may 
be implicated, while pustules and bull® may involve the skin. B. ivkilmori 
is readily cultivated from these lesions as well as from the blood during the 
septicemic stage, but the safety-pin-like' bipolar staining organisms arc 
scanty in smears of the pus obtained from tlie nodules. 

Symptoms. — In severe cases the vomiting, purging and collapse may 
simulate cholera, and death from septicaimia may occur in 3 days : other cases 
may show remittent and intermittent pyrexia for weeks and months. I’he 
clinical picture varies with the organ predominantly attacked, and according 
tp Stanton and Fletcher the clinical types may resemble : (1) plague ; (2) 
broncho-pneumonia ; (3) typhoid or malaria ; (4) liver abscess ; (5) infective 
endocarditis or general tuberculosis ; (6) pyelitis. 

Diagnosis. — This is always difficult clinically, and is dependent on the 
cultivation of the organisms from the blbod, sputum, urine, cercbro-spinal 
fluid or material aspirated from the liver or spleen. Only 10 per cent, of 
cases have been diagnosed during life. 

Treatment. — In man the disease is almost invariably fatal, only two 
cases having recovered. Autogenous vaccines are worth a trial, but neither 
vaccines nor anti-sera possess protective power in infected animals. 

6. Carmichael Low. 

• N. Hamilton Fairley. 


INFLUENZA 


Definition. — An acute infectious disease, existing in pandemic and 
epidemic form, with sporadic outbreaks. The nature'of the causative virus 
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is not yet established, but Bacillus influenzcs (Pfeiffer) is found in very close 
association with the morbid lesions, especially those of the respiratory 
system, which the disease is si)ecially prone to attack. 

Etiology. — ^Are the protean features of disease which are at present 
included in our concepticAi of indiyenza all manifestations of the same materies 
morhi ? Are there influenzas rather than influenza ? What causative 
factors determine the pandemics of the disease during which the casedncidence 
rises so rapidly and so enormously ? Wha^; is the association between benign 
influenzal catarrhs of endemic and sporadic occurrence and the pandemics 
which decimate whole races of mankind ? These arc questions which have 
baffled epidemioldgists and bacteriologists for many years, nor have the 
exceptional opportunities for observation and research afforded by the 
pandemic of 1^8-19 served to answer them. 

We are ignorant oh the reasons why a state of relative quiescence in 
regard to the incidence of the disease — scattered sporadic cases and jnild 
epide#nicfr:r-suddenly blazes up into a devastating pandemic. We know that 
when this conflagration arrives the disease becomes very highly infectious 
in character, that its virulence is enormously increased and that the usual 
close association with catarrhs and seasons and latitudes and lowered general 
resistance is no longer observed. Age gives no security at such times ; 
witness botb^the* high casc-incidence and high case-mortality in young adults 
during the pandemic of 1918-19. 

A previous attack of the disijaso gi^ es little or no protection ; according 
to some authorities the n'versc is the case. 

In the matter of its relation to other catarrhal states the absence of 
definite criteria makes it impossible to be precise in diagnosis. It is only in 
the presence of a severe and widespread outbreak that the guide of prob- 
ability is of assistance in this respect. 

By some the claims made on behalf of Pfeiffer’s bacillus, that it is the 
essential virus of the disease, arc considered to be overwhelming. By others 
this micro-organism is regarded as being at the most the commonest 
secondary invader of the infected tissues. The primary pathogenic agent 
will probably be found to be of the filter-passing variety ; indeed, it ii? 
probable that a minute organism quite recently isolated by American workers, 
using the Noguchi method of cultftre, is the actual causative virus. Next to 
Pfeiffer’s bacillus the micro-organi|ms* most commonly found in association 
with the disease are streptococci of the haemolytic kind, pneumococci, M. 
catarrhalis and Staphylococcus aureus. It seems certain that many of the 
most serious and fatal cases owe their lethal character to virulent stre})tococci. 

Pfeiffer’s bacillus occurs in cases of disease quite other than clinical 
influenza — infective endocarditis, sinusitis and meningitis. And if we add 
to these catarrhal processes which, again, either from their chronicity or 
other features, differ markedly from epidemic influenza, it is clear that this 
micro-organism, if it really be the causative microbic agent in the last-named 
disease, must at times undergo great variations in virulence. The bagillus 
is of very small size, is Gram-negative in staining reaction, grows with diffi- 
culty on ordinary media and has low vitality outside the human body. A 
special feature seen* in regard to it is the fact that, when present in acute 
cases of influenza, it usually occurs in enormous numbers in the infected 
tissues and their secretions. 
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Symptoms. — So far as can be judged the incubation period is, with con- 
siderable constancy, something from 24 to 48 hours. A marked feature 
of the disease is the abruptness of the onset. So abrupt is it at times that 
the victim is stricken down, as it were, in the street, and, from being quite 
well ho is, within a Tew hours, prostrated and already sirffering the maximum 
discomforts of the disease. The temperature rises rapidly ;• there is often 
a rigor. The chief symptoms are racking headache, intolerable aching pains 
in the loins and limbs, dryness and^irritable redness of the mouth and fauces, 
and a distressing cough. An erythematous rash is not uncommon. 

Although the symptoms are protean, it is customary to describe certain 
types of case that are frequently met with, dependent 'largely upon the 
particular tissues and functions which suffer the chief results of the infection. 
It is to be noted that different outbreaks of the disease are prone to be char- 
acterised by different clinical types, as also by differing degrees of severity. 

1., The febrile type . — In this variety of the disease the chief features are 
pyrexia, with associated malaise, headache, pains in the back and |imb& and 
a moderate degree of catarrli of the upper air-passages. In many bases this 
type differs o^y from the common cold ” in its more abrupt onset, its 
higher degree of pyrexia, its disproportionately severe prostration and its 
relatively “ dry ’’ form of catarrh. The eyeballs are often painful, with 
some conjunctivitis, and the fauces arc often red and slight! yfCedcmatous. 
Cough is often present, with few or no associated pulmonary signs. The 
pyrexia lasts for a variable time, usually 4 to 6 days ; it is unusual to 
sec the fever prolonged past the eighth day without some focal complication, 
generally pulmonary. Defervescence is quite frequently by crisis, but this 
is by no means the rule. 

2. The respiratory type . — This is the form of the disease which is most 
prevalent in pandemics, and, when severe, it is the form to which the mortality 
is chiefly due. Somewhere about the fourth day of the disease it becomes 
obvious that the catarrhal process is growing troublesome, with more 
definite involvement of the larynx, trachea and bronchial tract. In many 
cases the temperature falls about the third or fourth day, to rise again con- 
rtirrently with a definite exacerbation and extension of the catarrh. The 
respiratory involvement does not tend to remain localised as a bronchitis, 
but involves the limg tissue, leading to a bronchiolitis and, in many cases, an 
alveolitis also. Then ensue the signs V)f ycute pulmonary congestion which 
are so characteristic of the disease, and cause so much anxiety for fear of 
untoward developments. The respiratory manifestations of influenza 
infection extend from laryngitis find tracheitis through bronchitis to lobular 
and lobar pneumonia and pleurisy, both “ dry and with serous or purulent 
effusion. But the dominant feature, rarely absent in any really severe case, 
is a condition of capillary bronchitis with intense pulmonary congestion. 
This may be unilateral or bilateral, is more often basal than apical, but is not 
seldonf universal. The physical signs are copious fine r^les (crepitation), 
with impaired vesicular sound, and, less often, impaired percussion tone. 
This condition may well be termed the essential lesion of the disease, for 
even when actual consolidation of the lung is present, this is quite often an 
incident by comparison, and if the patient dies, he dies with the consolidation 
rather than of it. 

Cough is usually a very troublesome symptom in this type of the disease, 
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and is often quite independent of the need to expectorate. The sputa vary 
considerably. They may be quite absent, even in cases where there is wide- 
spread lung congestion. When present they are generally of a kind that 
corresponds with the nature of the chief lesion, whether tracheitis, bronchitis 
or pneumonia. Two i^ecial kvids of sputa are very typical of influenza, 
and they are •seen frequently during epidemics, (a) Bright, pink, frothy 
mucus, sometimes produced in large amount, it may be as much as a pint 
in 24 hours. This rose-red mucus results from acute inflammatory oedema 
of the lung. ^ It^ may be expelled involflntarily during cough and sometimes 
it spurts from the nostrils. (6) Tenacious mucus, less viscid than in lobar 
pneumonia, and 'more copious, differing also in colour which is of several 
hues — ^red, brown, saffron and various shades of green, all of these being 
occasionally present at the same time. Seen in a white earthenware vessel 
these sputa are very striking and in a high degree diagnostic. 

3. The malignant type , — This severe and very fatal form is almost confined 
to pandemic or to epidemic periods. The patient is gravely ill from the 
onset, or soon after, with intensely toxic symptoms, cyanosis of a peculiar 
character (“ heliotrope cyanosis and rapid development of heart failure 
before focal manifestations have time to show themselves — unless it be the 
presence of fine copious rales of the kind referred to in (2). The duration of 
this type of case varies from 48 hours up to a week, and no measures of 
treatment, however prompt, serve to avert the almost certain issue. It is 
asserted by reliable observers that death may occur even within the first 
24 hours from the onset. 

4. The gastro-intestinal type, — More strictly, perhaps, gastric and 

intestinal types. These types are less common in pandemics and epidemics 
than in small endemics and in sporadic cases. The gastric cases are quite 
common, and some of the milder endemics seem to “ breed true ’’ to a remark- 
able degree in this respect, leading to a very constant clinical picture of an 
illness with acute, even abrupt, onset, vomiting, marked anorexia, epigastric 
and umbilical tenderness, and general prostration. Considerable difficulty 
often arises in diagnosis (see p. 141), even when there are several cases of 
a similar kind prevalent. • 

Jaundice of the catarrhal kind is not very uncommon as a complication. 
Some of the intestinal cases giVe no less difficulty, and when severe the 
likeness to t 3 ^hoid fever is sometimes very close indeed. Tympanites, 
diarrhoea and enterorrhagia, associated with continued high fever and a 
leucopenia, may deceive the very elect. 

6. A nervous type has been described, but it is perhaps more correct to 
say that a variety of nerve symptoms may arise both during and after the 
acute infection, rather than that a recognisable clinical picture is produced 
(see p. 140). 

Complications and Sequelae. — These are both numerous and important. 
Indeed, if we except the malignant cases and the very severe respiratory 
cases occurring during pan- and epi-demic periods,^it may be said thpt the 
importance of the disease lies more in its complications, and perhaps still 
more in its sequels, than in the stage of infection proper. For convenience 
these disabilities ifiay be grouped as follows : 

I. Respiratory . — The main extensions of the catarrhal process have been 
already referred to, ^ also has the occurrence of pleurisy. Sinusitis may be 
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mentioned here ; it is both common and troublesome. Otitis media also 
occurs. Asthma sometimes appears for the first time in a patient’s life 
after influenza, and the age of the sufferer may be much more advanced than 
is usual with asthma generally. Pulmonary tuberculosis not seldom shows 
itself also for the first time in the same associatiofi. “The most frequent 
sequel of all, however, is the maintenance of a state of chroiiic congestion 
or bronchiolitis at one base or both bases of the lung. This condition may 
persist for years, ebbing and flowing.,with the seasons and with the occurrence 
of intercurrent catarrhal infections. “ 

2. Circulatory . — Perhaps the most serious complication and sequel is 
referable to the heart. Some degree of dilatation is very common during a 
severe attack of the respiratory type, and this condition is apt to prolong 
convalescence in a very tedious fashion. But a much more common form of 
heart disability is that wdiich arises insidiously after the patient begins to 
resume his usual routine of life. He is the subject of palpitation, praecordial 
distress and a sense of undue fatigue with slight effort. In women this state 
of things is complicated often by nervous symptoms, and attacks of breath- 
lessness and a sense of impending collapse are quite common. As there is 
frequently in addition a considerable degree of true nervous prostration 
with mental depression it becomes exceedingly difficult to decide to what 
extent the heart is really affected. Physical sign's in these casescare wholly 
inadequate ; quite often they are absent altogether. Although, with care 
and encouragement, many of these cases get quite well after a time, a large 
number unfortunately become more or leas permanent “ heart invalids.” 
It is not clear what is the exact pathology of the “ influenzal heart,” but it is 
perhaps near the truth to consider it in the main a toxic myocarditis ; though 
to what degree it is the nervous mechanism, and to what degree the heart 
muscle, that suffers we cannot say. 

Vasomotor troubles are not uncommon and often complicate the heart 
condition. Phlebitis may occur. 

3. Nervous . — The most common comjilieation is the intense depression 
from which the patients so frequently suffer. In a few cases this leads to 
aotual mental instability and, in fewer still, to suicide. The depression 
may continue for a long time after the acute illness is over. So common a 
symptom is it that patients themselves of tell consider the nature of a recent 
febrile illness to be definitely established as mfluenza because of this resultant 
depression. And they are probably in most cases correct. The headache, which 
is another very constant accompaniment of the illness, may be so severe as to 
raise the question of meningitis ; it quite commonly leads to some delirium in 
patients whose nervous system is, in health, none too stable. 

A true meningitis occurs now and again with B. pfeiffer in the cerebro- 
spinal fluid and a clinical picture that is unequivocal. Encephalitis and 
myelitis are described, but here, again, the diagnosis — from epidemic encephal- 
itis — mhst always be a difficult matter. 

Mipy other nerve conditions are described by authors. Perhaps 
neuritis, of both single and multiple types, is the most common. The writer 
has seen a condition indistinguishable from paralysis agitans follow a severe 
attack, which ended in complete recovery after several moftths. 

Diagnosis. — ^During pan- and epi-demics the diagnosis is, as a rule, not 
difficult, especially when the case is very severe. “ Filming ” the sputa in a 
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case of the respiratory type is a most valuable aid to diagnosis. If the highly 
characteristic condition of bronchiolitis with copious fine rAles referred to on 
p. 138 be present in a febrile illness with nerve prostration and general 
toxaemia, the diagnosis is fairly certain. 

The gastric and intestinal c^ses, and especially the latter, present more 
difficulty than do the respiratory cases. The gastric cases resemble food- 
poisoning not a little, and appendicitis may require careful consideration 
in patients with abdominal tenderness, ^ain and vomiting, of acute onset. 
From typhoid fiBver a severe intestinaP case with haemorrhage and enlarged 
spleen can only be distinguished by absence of agglutination and negative 
blood culture. X Icucopenia is present in both diseases. 

The diagnosis of milder cases of influenza, if occurring in sporadic fashion, 
is frequently a frank admission that it is well to give the patient and his friends 
a label to his disease.. There are so many causes of an acute febrile illness 
with malaise and slight catarrh that exact diagnosis may not be possible. 

JL word of warning is perhaps necessary in respect of diseases known to be 
prevalent coincidentally with outbreaks of influenza. Thus, true pneumo- 
coccus pneumonia, whether lobular or lobar, is not infrequently called 
influenzal when this latter disease is epidemic. Of greater importance is the 
fact that waves of incidence of influenza and poliomyelitis and encephalitis 
sometimes iconcur. If the practitioner’s attention is bent only upon the 
former disease he is apt to put down to it certain serious nerve lesions that 
really belong to the latter. 

Prophylaxis. — As we do not know the factors leading to the production of 
influenza epidemics we do not know how to prevent them. When they 
arrive we can, to some extent, control them by efficient quarantine, by early 
diagnosis and notification and by a proper system of hospitalisation, adequate 
to the peculiar features presented by the disease. In regard to individual 
prophylaxis it was formerly held that to keep generally “ fit ” was a good 
protection against infection. But recent experience does not confirm this 
view : influenza attacked the strong as well as the weak ; indeed, the robust 
young adult fell a victim by preference, though this may have been partly 
because he was more open to infection by virtue of tlie conditions of his lilb. 
'rhe age-mortfility as well as the age-morbidity during the ] 918-19 pan- 
demic seemed to make it ch^ar that some method of specific immunisation is 
essential before we can hope to prptect against infection. But in the absence 
of exact knowledge of the causative agent, specific prophylaxis of a con- 
vincing kind is scarcely practicable. The available vaccines for protective 
inoculation perhaps aim as much at raising resistance against the secondary 
infections which are frequently so harmful as against the primary invader. 
Regarded in this light they are rational ; but it is still too soon to give a 
proper judgment upon the question of their therapeutic efficacy. 

Treatment. — 1. General Measures. — With the onset of symptoms the 
patient is put to bed and is kept there until the temperature has teached 
normal and has remained there for at least 24 hours. He is only allowed 
up if examination of the heart and lungs, and a review of his general 
condition, reveal nothing abnormal. If the attack has been more than a 
mild one, it is weli*to induce the patient to remain in bed for 4 days after the 
temperature is normal, so as to be on the safe side, because relapses are 
common, and are often more dangerous than the original attack. This rule 
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of practice should certainly have no exception in the case of patients over 
60 years of age. 

The largest available room is chosen and the bed is placed well away from 
the walls. Blinds, curtains and screens are dipsensed with, and the windows 
are kept open day and night. The room tem^perature'is kept as near to 60° F. 
as possible. If the ideal of free ventilation with warmth caiuiot be secured 
in the room, then warmth must be sacrificed rather than ventilation. Neglect 
of fresh air not only seriously prejmiices recovery in the event of pulmonary 
complications, it undoubtedly tends* much to induce them.. It is probably 
the most important point in the treatment of all cases. 

The diet is confined to hot fluids, given frequently in all* severe cases, but 
easily digested solids are allowed if the stomach tolerates them ; efforts at 
“ feeding up ” the patient are to be deprecated. Unless the patient is elderly, 
alcohol is not needed in the early stages of the disease when there arc no 
complications. The bowels are made to act thoroughly by a double dose 
of the patient’s customary aperient. If he has none, he is given ij-^rain 
doses of calomel every hour for 4 doses, and this is followed by a saline 
draught. The patient is sponged all over with warm water twice daily. 

2. Drugs. — There is probabl yno drug which acts as a specific. Aspirin 
and Dover’s powder in lO-grain doses may be given together as early as 
possible and may be repeated once or twice after 6 or 8 hours. JPhis may be 
followed by a simple diaphoretic mixture. 

3. Treatment oe Symptoms. — If the headache is severe, phenacetin 
gr. X with caffeine gr. ij. may be given 4-hourly for 4 doses. If the stomach 
gives trouble, and the tongue is foul, sod. bicarb, and sod. sulphocarb., of 
each gr. x, with glyc. acid, carbol. may be given 6-hourly with the 
feeds, well diluted. For vomiting, all feeds arc reduced to a minimum, or 
omitted entirely for 48 hours, giving sips of hot water only, with minim doses 
of tinct. iod. in 1 drm. of water hourly for 6 or 8 doses, injecting 1 pint of 
normal saline into the })owel two or three times diiring the period of starvation. 

Distressing and persistent cough is. often the most difficult problem. 
Local applications to the chest are often of service. If the origin of the cough 
iff irritability of the upper-air passages inhalations of tinct. benzoini co. 
4 parts, with menthol or eucalpytus 1 part, are useful. Failing this a spray 
containing chloretone and menthol, 2 per-cent, of each in liquid paraffin, 
may be used to the nose and throat. Ir tl^ “ essential cough ” of the disease, 
syr. cocillan© co., syr. codeinse and tinct. terp-heroin. co. are of some value. 
In intractable cases relief may follow f\yx, chloral oss, ammon. brom. grs. x, 
with ext. glycyrrhiz. liq. \][ xx, etc., in 4-houTly doses for 4 doses. 

Insomnia calls for a general review of the whole programme- -ventilation, 
control of pyrexia, posturd, food, stimulants, etc. Failing attention to these 
things, a sedative draught of ammon. brom. grs. xx and tinct. valerian. 
\]\xx may be tried; if not successful, 3ij doses of paraldehyde, with 
tinct. quillaisB and tinct. aurantii to cover its unpleasant taste. Failing this, 
agaii^. chloral and bromide may be given, since drugs of the veronal group arc 
better .avoided. ‘ 

4. Treatment op more Severe Cases and op Complications. — (a) 
Intensely toxic cases, with hyperjpyrexia , — ^Attention to good ventilation should 
be redoubled. The thermometer and not the patient’s sensations must be 
the guide to the amount of bedclothes. “ Cradling is often very useful, 
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as also is tepid or spirit sponging. In cases in which the temperature is even 
then resistant, the cold pack should be used and repeated if necessary. 
Febrifuge drugs are to be avoided in such cases. Stimulants are now advisable 
to counteract circulatory failure. 

(6) Pulmonary coaes.^Linsee^ and mustard poultices are of service here, 
or antiphlogistm, appl 3 dng these to the most “ congested ’’ parts. Volatile 
stimulants, sedative expectorants and diaphoretics are the most useful 
drugs : sp. sstheris co., the iodides in sm|ill amounts, bromide and chloride 
of ammonium, tinct. senegas, tinct. belladonnae and liq. ammon. acetatis. 
Ammon, carb. should only be used where sputa are present, and large doses 
are of doubtful value at any time. Oxygen passed through warm alcohol 
is useful in all severe cases with cyanosis. 

(c) Heart failure^ to be estimated more by the general state of the patient 
(facies, cyanosis, dyspnena, delirium, posture) than by pulse-frequency or 
physical signs, is met by alcohol, strychnine injections, synthetic caniphor 
(“ codamine ”) subcutaneously, and, as a measure supplementary to these, 
strophanthin grain in 20 minims of sterile saline solution, injected slowly 
into a vein of the arm and repeated, if indications are still present, in 8 or 
12 hours. 

(d) The post-febrile stage, often a stage of cardiac and nervous exhaustion 
in severe caj^s, requires some caution. Strict recumbency should be enjoined, 
with careful feeding, stimulants and tonics. 

5. Immune Therapy. -The stock formuhe recommended for use vary 
considerably, but all of them are based upon the principle of “ mixed 
infection by B. pfeijfer, stre})tococcus, piuuimococcus and M. cafarrhalis. 
Seeing that so niany of the fatal cases appear to be so because of virulent 
streptococcus toxaunia some authorities give anti-streptococcus serum early 
in the disease in all bad cases, and the writer favours this practice. 

6. Many experimental methods of treatment were exploited during the 
pandemic 1918-11), including a large range of antiseptics by the intravenous 
route. Ilut no remedy emerged from all the trials thus undertaken with 
sufficient credit to merit a reference here. 

Border. 


WHOOJtBTW-COUGH 


Synonym.— Pertussis . 

Definition. — An acute specific disease of high infectivity, characterised by 
catarrh of t he respiratory tract , combined wit h periodically recurring laryngeal 
8pas)ns ol distinctive type and other signs of nervous disturbance. 

Etiology. — Whooping-cough is mainly a disease of temperate climates, 
being rarer and less severe in liot countries. Spring and autumn are the 
seasons of its maximum prevalence, and also of its greatest mortality, chiefly 
owing to respiratory complications ; but the disease may aho occur ip the 
warmer months, even in epidemic form. It is more prevalent in cities and 
industrial centres than in the population of rural districts. Persons of all 
ages, if unprotected by a previous attack, are susceptible to the infection ; 
but whooping-cough is essentially a disease of childhood, and, moreover, shows 
a stronger teiuleney to attack young infants than does any other specific 
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(iisease. Most attacks occur between the ages of 1 and 10 years. Infants 
under the age of 12 months often succumb. The foetus inutero has been 
known to contract the infection from its mother, and to show the characteristic 
symptoms soon after birth. As regards sex, more females than males are 
attacked. The frequency with which whopping-cohgh follows an attack of 
measles is noteworthy. » 

Infectivity is greatest during the cataiThal and early paroxysmal stages ; 
but its exact duration is a matter cf dispute. On rare occasions convalescents 
are said to have acted as carriers of the disease. 

The infection is usually direct, being conveyed by the mucous droplets 
in the expectoration. Since the virus can resist drying for several weeks the 
disease may also be conveyed by fomites, but tliis is uncommon. One attack 
almost invariably confers lifelong immunity. 

Bacteriology . — Of the various organisms wliich l>ave been alleged to be 
the causal agents, the bacillus of Bordet and Gengoii {IlcBmophilus pertussis) 
has the strongest claims to acceptance. This is a minute, slender rod (Aoscly 
allied to the bacilli of the influenza group. It is Gram-negative, and only 
flourishes on artificial media wliich contain blood or scrum. It grows best at 
blood heat. Cultures are most easily obtained from the small pellets of viscid 
mucus which are expectorated at the end of a paroxysm of coughing. The 
blood of convalescents agglutinates the bacilli. r 

There are no post-mortem appearances wliich are distinctive, the changes 
found after death being due to complications. Of tlicsc, congestion of the 
air-passages and brioncho-pneumonia are the most common, and are accom- 
panied by general acute vesicular emphysema. The tracheo-bronchial lymph 
glands are usually soft and swollen. 

The paroxysmal cough is altribiitcd to the action of the virus in pro- 
ducing hyperajsthesia of the respiratory mucous membrane and to heightened 
excitability of the vagus nerve, but toxic influence on the nerve centres is 
probably widespread. 

Symptoms. — The incubation period is diflicult to fix with accuracy, owing 
to the insidious nature of the onset and the ilclayed apjiearancc of the ebar- 
rxteristic whoop, but it is most probalily 13 to 15 days. Extre.mcs of 4 days 
and over 3 weeks have been claimed. During a typical attack three stages 
may be recognised — the catarrhal, the parcwcysmal, and the convalescent. 

The catarrhal stage lasts from se . on. days to a fortnight — it is febrile, 
and in many ways resembles a somewhat severe respiratory catarrh ; 
but the cough is more troublesome and generally accompanied by some 
sonorous and sibilant rhonclii. Recognition of the disease at this stage 
is diflicult unless the patifrut is known to have been exposed to the infection. 
Suggestive signs towards the end of the period are a tendency of the cough 
to assume a paroxysmal character, with greater severity at night and occasional 
culmination in vomiting. 

When the paroxysmal stage is reached the disease is unmistakable. 
Fever will usually have subsided ; but the cough occurs in paroxysmal 
bouts, often spontaneous, but frequently the result of external stimuli, 
such as excitement, draughts, the ingestion of footJ or examination of 
the throat. Several paroxysms may occur in quick succession witli 
longer or shorter intervening periods of freedom. The victim knows 
wh^n the cough is impen£ng, and may for d time attempt to 
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suppress it. If lying in bed a child will sit up, if about he may run 
to nis mother or nurse. A brief, deep inspiration is followed by a 
rapid succession of short coughs, with open mouth and protruded tongue, 
which are continued until the chest is almost emptied of air. The face 
becomes congested or liVid, the superficial veins are engorged, and the eyes 
fill with tears.* The eyeballs protrude, the skin is bathed in sweat, and 
suffocation appears imminent ; but relief is suddenly afEorded by relaxation 
of the laryngeal spasm and the occurrence of the whoop, a long-drawn crowing 
inspiration, which refills the lungs with &ir. The paroxysm then recurs, and 
may be repeated several times, leaving the child perspiring and exhausted. 
The bout often terminates with the discharge from the air-passages of a pellet 
of viscid, transparent mucus. A quantity of thin sticky secretion, which is 
sometimes blood-stained, may also flow from the mouth and nose. During 
the fits of coughing, which often last for 2 or 3 minutes, the child may faint or 
become convulsed and insensible. The contents of the stomach are pften 
ejectid, and the urine may be voided ; in some instances incontinence of 
fasces occurs. Epistaxis is not uncommon in the more severe attacks. 
Subconjunctival hasmorrhage may occur, and petechiae appear in the sldn of 
the eyelids and other parts. Rarely the membrana tympani is ruptured, and 
blood escapes from the ear. In infants asphyxia may occur and call for 
artificial respiration. 

In the early paroxysmal stage the cough is only occasional, but its 
frequency soon increases, and in a case of moderate severity from 15 to 20 
paroxysms occur in the 24 hours ; in some attacks, however, they are much 
more numerous. They arc characteristically most frequent and most severe 
at night. 

Physical examination of the chest at this stage will still reveal signs of 
diffuse bronchitis ; but this is now accompanied by a greater or less degree of 
acute emphysema and a moderate degree of abdominal distension is not un- 
common. The forcible protrusion of the tongue over the lower incisor teeth 
often produces a shallow ulcer on the frjenum lingua). 

The duration of the paroxysmal stage is from 3 to 10 weeks, and after 
this convalescence begins. Whooping-cough is more prolonged in wintc^t 
than in summer, and its duration is increased if complications ensue. After 
the whoop has ceased a fresh attfick of respiratory catarrh may cause it to 
reappear ; but this should not projierl;^' be regarded as a relapse, and does not 
render the patient again infectious. 

The blood shows a leucocytosis even in the early catarrhal stage. Both 
polymorphonuclear cells and lymphocytes share in the increase ; but the 
lymphocjrtes are increased out of proportion to the other cells and may 
constitute 66 per cent, of the total count ; myelocytes may also make their 
appearance. The leucocytosis is said to be increased after each paroxysm of 
coughing, and the highest counts to be found during convulsions. The super- 
vention of pneumonia increases the polymorphonuclear cells. 

Course. — Attacks vary in their severity and duration. Mild infeoliions 
may run their whole course in a week or two, whilst severe ones may last 
several months. As mentioned above, the number of paroxysms in 24 hours 
is some measure of the severity. The danger of supervention of complications 
is broadly proportional to the severity of the attack. When whooping-cough 
occurs in the adult the whoop is much less conspicuous, and may be entirely 

lO 
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absent, but the cough retains its paroxysmal character and nocturnal severity. 
In infants, too, the whoop may be very imperfectly developed. 

Complications. — These belong mainly to the paroxysmal stage of the 
disease — they are partly mechanical and partly inflammatory in nature. 
The most serious are excessive vomiting, bronclfo-pheumonia and con- 
vulsions. • 

When the paroxysms of coughing are frequent and severe, excessive 
vomiting may lead to great emacia/ion and exhaustion. Diarrhoea and ileo- 
colitis may also occur, mainly in yefunger children, and during the summer 
months. 

Pulmonary complications are frequent, and are more common during th(* 
winter. A mild general bronchitis with general, but temporary, acute 
emphysema is the rule, and is of but little moment. Capillary bronchitis 
or broncho-pneumonia, with patchy pulmonary collapse, is much more 
serious. It usually occurs at the height of the paroxysmal stage, and is 
responsible for two-thirds of the deaths. Interstitial emphysema of the 
lung may result from rupture of an air cell during coughing, but is only likely 
to be recognised when it overflows into the root of the neck and the connective 
tissue of the chest wall. Bronchiolcctasis is an occasional sequel of the 
disease. 

Convulsions may occur in infants and younger children, aiitl prolonged 
attacks of glottic spasm may induce asphyxial fits. Aphasia, coma, hemi- 
plegia, paralysis of ocular nerves and defects of sight, hearing, and intelligence 
sometimes supervene. Bulbar paralysis and y>olyneuritis have also been 
described. Cerebral congestion and meningeal haemorrhages account for 
some of these complications ; others, such as polyneuritis, are probably due to 
toxaemia. Defect in vision is sometimes found to be due to retinal haemor- 
rhage or detachment. 

The strain of the recurrent paroxysms of coughing may induce dilatatioJT 
of the right ventricle of the heart, subconjunctival haemorrhages, cutaneous 
petechiae, epistaxis, bleeding from the mouth or ears, haemoptysis, and 
haemorrhage on the surface or less commonly in the substance of the brain. 
Other results are the appearances of herniae and prolapse of the rectum. 

True nephritis is rare, but albuminuria may appear. Glycosuria is 
occasionally seen. • 

An unhealthy condition of the nasfl-pbarynx may persist after the cough 
has subsided, and no other disease except measles has such a bad reputa- 
tion as whooping-cough as a forerunner of tuberculous manifestations. 

Diagnosis. — In the absence of known exposure to infection, diagnosis 
may be impossible until the whoop is heard ; but the significance of a 
paroxysmal cough, worse at night and terminating in vomiting, should not 
be overlooked. The disproportion between the violence of the cough and 
the accompanying physical signs in the chest is also noteworthy. When 
bronc&o-pneumonia does supervene the whoop may cease. In infants the 
cough may be paroxysqial and asphyxiating, but the whoop not developed ; 
in such cases, as also in adults when the whoop is absent, the diagnosis may 
be cleared up by the occurrence of infection in contacts. 

Bacteriological diagnosis may be effected by receiving the invisible 
droplets ejected during a natural paroxysm of coughing on a modified Bordet- 
Gengou culture medium in a Petri dish, held 6 inches in front of the mouth. 
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The growth should be recognisable in 48 to 72 hours as small glistening colonies 
of minute ovoid, Gram-negative rods or cocco-bacilli, frequently paired. 
The presence of lymphoc 3 rtosis in the patient’s blood is confirmatory evidence. 
The bacteriological method may also be applied to determine the cessation 
of infectivity, three "hegative results on successive days being accepted as 
satisfactory. • 

The spasmodic cough of bronchial gland irritation and of adenoids is apt 
to be paroxysmal, but the whoop is wanting. The same observation' applies 
to the obstinately recurrent coughs of influenza and bronchiolectasis. In 
children, larynges^l inflammation of catarrhal or of syphilitic origin may induce 
paroxysms of cough and laryngeal spasms, but the tone of the cough at once 
indicates its laryngeal origin. Conversely, whooping-cough in its early 
stages, if accompanied by an unusual amount of laryngeal catarrh, may be 
confused with the laryngitis of measles or of diphtheria. 

In the catarrhal stage the malaise, cough, pyrexia and slight fullness of 
the Abdomen with perhaps some irregularity of the bowels, may arouse 
unfounded suspicions of early general tuberculosis. 

The leucocytosis of whooping-cough, which is considerable in the early 
stages, may prove of assistance in the early diagnosis of the disease. An 
authentic histoiy of a previous attack puts whooping-cough for all practical 
purposes out of court, second attacks being excessively rare. 

The presence of the sublingual ulcer is only to be expected after the 
incisors have appefired. Occasionally it is scon in other conditions of 
persistent cough. 

Prognosis. — Whooping-cough is a much more serious malady among 
the children of the poor, and irt those suffering from malnutrition, rickets, 
tuberculosis, or a predisposition to chest troubles, than it is to healthy 
children in comfortable circumstances. Apart from this, age constitutes the 
most important prognostic factor. Infants and children under 3 years of 
age suffer a considerable mortality, which for the first 12 months of life is 
estimated at 25 per cent. The mortality decreases rapidly after the third 
year, and after 10 years of age is insignificant. Hence it is found that 
more than two-thirds of the deaths from whooping-cough occur during tfie 
first year of life, the younger the infant the worse being the outlook. Of 
complications, broncho-pneumonia causes most of the deaths, occurring 
chiefly in the winter months. • In the summer, ileo-colitis comes into 
prominence. 

Convulsions, especially if repeated, are of grave omen. Death at times 
occurs suddenly from asphyxia due to sustained laryngeal spasm, or from 
heart failure or intracranial luemorrhage. When tuberculous lesions are 
present these may be stirred into activity by the infection, and especial care 
is necessary. 

A cautious prognosis should be given with regard to paraljiiic i|c quels, 
since in a number of cases these prove permanent. 

Treatment. — Isolation should be enforced, bijt free ventilatioi* with 
abundance of fresh air is desirable, and gives better results than confibemenj 
in a close room and the inhalation of medicated vapours. In the absence 
of fever, patients may be allowed up and out as much as possible, provided 
isolation can be maintained. In suitable weather continuous open-air 
i^reatment may be adopted even for those patients who are confined to their 
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beds. A light binder should support the abdomen, and the clothing be loose 
and not too heavy. When lung complications are present a jacket of gauze 
tissue should be worn. The diet should be light and digestible, excess of 
starchy and saccharine food being avoided. When vomiting is persistent it is 
a good ruJe to administer food in small quantities immediately after the 
paroxysms of coughing. Overloading the stomach may aggravate the cough. 
A diet of milk or whey may be necessary in some instances. Rectal feeding 
is very unsatisfactory. The ches^ may be rubbed as a routine with some 
stimulating liniment. ^ # 

As regards drugs, there is no specific, although quinine or euquinine in 
large doses have been regarded as such. During the catarrhal stage simple 
expectorant mixtures are sufficient, and later the paroxysms may be modified 
by such sedatives as bromide, belladonna, antipyrinc, bromoform, chloral, 
paregoric and heroin, all of which have their advocates. Perhaps belladonna 
in increasing doses and antipyrinc are the most generally useful ; the latter may 
be given to a child in doses of 2 or 3 grains with small doses of iodifle of 
potassium and expectorants every 4 or 6 hours. Bromoform is insoluble and 
difficult to suspend in mixtures ; the dose is 3 to 5 minims. Great care is 
necessary to avoid accidents. Benzyl benzoate has lately been highly 
recommended — ^from 5 to 40 drops of a 20 per cent, alcoholic solution being 
given 3 or 4 times a day according to age and the severity of, the disease. 
Syrup of garlic is also advocated. It is claimed that intramuscular injections 
of ether in doses of 1 or 2 c.c. given every 2 days reduce the number of 
paroxysms. The method is painful. Vaccine treatment with the Bordet- 
Gengou bacillus is still on its trial. The results appear contradictory. Atten- 
tion should be paid to the condition of the nose and throat, and adenoids 
removed as soon as possible, since they tend to maintain the cough. During 
convalescence, quinine and nux vomica are useful tonics, and a change to the 
seaside is advisable. 

RadiO'thera'pyy consisting in one or two exposures of the tracheo-bronchial 
glands to J-f pastille dose of X-Rays applied to the back through a suitable 
filter is said to mitigate the severity of the disease and reduce the mortality. 

• Complications should be treated on general lines. Obstinate vomiting 
needs careful management as regards feeding, and hydrochloride of cocaine 
in quarter-grain doses 3 times a day has> been recommended. Asphyxial 
attacks may be treated by pushing •for^yard the lower jaw and applying 
artificial respiration. Inhalation of CO 2 is said to be of good effect. Intuba- 
tion has been practised in some very severe cases. 

The injection of the serum of convalescents, on the same lines as in 
measles and in similar doses has been advocated as a prophylactic. 

Although the infectivity of the paroxysmal stage, especially of its latter 
part, ip problematical, patients should be isolated for 5 weeks from the 
commencement of the whoop, provided the paroxysmal cough and whoop 
have cfeased for a fortnight ; or until the infecting organism has disappeared. 
The quarantine period for non-immune contacts is 21 days. Disii^Fection 
of rooms and clothing is desirable. 


Charles R. Box. 
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CEREBRO-SPINAL FEVER 

Synonyms. — The name here chosen seems least open to objection. 
“ Cerebro-spinal meningitis ” ig the best alternative, but cerebro-spinal 
meningitis may»be caused by other micro-organisms than the meningococcus, 
and meningitis may not be present at all, or may not constitute the chief 
lesion, in some cases of meningococcus infpetion. “ Epidemic cerebro-spinal 
meningitis ” is much less desirable, bdbause it suggests that there is an 
essential difference between the epidemic and the sporadic cases of meningo- 
coccus infection, which difference does not in fact exist. “ Meningococcus 
infection brings the various pathogenic possibilities of the micro-organism 
into line with those of the pneumococcus, with which it has close analogies, 
but the term docs not aonnotc a disease. 

Definition. — A specific disease, due to infection of the body by the 
menifigococcus, occurring both in epidemic and in sporadic form, and most 
often manifesting itself as an acute meningitis tending to involve the whole 
cerebro-spinal axis. 

Epidemics of cerebro-spinal fever are marked by several features peculiar 
to the disease, offering a striking contrast with other epidemic diseases. For 
a long time these features were very difficult of explanation, until the exist- 
ence of “ carriers ” became recognised, and supplied the solution to much 
of the epidemiological problem. Amongst these curious features may be 
mentioned the erratic nature of the outbreaks, the inability to trace the con- 
nection between one epidemic and another, the relative or even total escape 
of certain localities close to others in which the disease was rife, and the small 
proportion of persons affected in any one district. In closed communities, 
such as camps, and especially in times of war, the disease finds a fertile soil 
The majority of individuals in such communities may be “ carriers ** and only 
a small minority may be infected. 

On clhiical, bacteriological and epidemiological grounds there is no 
distinction to be drawn between sporadic and epidemic cases of cerebro- 
spinal fever. But it is not entirely by means of the sporadic cases that th% 
infecting agent persists, but by “ earners ’’ also. There is little doubt, how- 
ever, that from the sporadic cas^, as from a smouldering infection, new 
epidemics light up. The present cc^ic<?f)tion of the disease, from an epidemio- 
logical point of view, is that of a very widespread infection, with a total 
moroiiiiiy tliat is very low, but with foci of more intense virulence here and 
there. These foci of more intense virulence appear and disappear, being 
preceded and followed by a somewhat higher level of permanent incidence 
in the districts concerned. 

etiology. — The geographical distribution of the disease is very wide — 
world-wide, in fact. A certain affinity is shown for the north temperate zone. 

E'pidemic cerebro-spinal menirigitis is a disease of winter ai\d spring. * This 
seasonal incidence is borne out by all observers, and is a very impojptant 
feature of the disease. It compares markedly with the seasonal incidence 
of poliomyelitis epidemics, which are at their height in tlie summer months. 

Epidemics of cdrebro-spinal fever are prone to couicide in time with 
recrudescences of influenza, pneumonia, measles and scarlet fever. It is 
doubtful if this is more than a fortuitous observation. The naso-pharynx 
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is liable to catarrhal inflanunation in all these diseases, and pneumonia and 
influenza have the same seasonal incidence as cerebro-spinal fever. 

The question whether cerebro-spinal fever is contagious or not has been a 
matter of much dispute. The facts would appear to indicate that the dis- 
ease is contagious, but tliat the degree to which it is s6 is very slight. The 
proofs of the contagiousness of the disease are, briefly, these — (1) the occa- 
sional transmission of the disease to doctors and nurses ; (2) the occurrence of 
a succession of cases in one family and in the same house ; (3) the importation 
of the disease into a new country or locality ; (4) the modo of spread in any 
locality ; (5) the immunity enjoyed by collections of persons living under the 
same conditions as those afiected by the disease, but unable for some reason 
to come into contact with them (Netter and Debre). Although direct con- 
tagion is uncommon, plenty of authentic instances of its occurrence have 
been reported . • 

The Meningococcus. — The meningococcus (Diplococciis menirmtidis 
intracdlularis of Weicliselbaiim) is rather smaller tliaii the M. Catanhalis 
and larger than the gonococcus - the other two pathogenic diplococci 
which are Gram-negative in staining reaction. It is a strict aerobe, and 
requires the addition of some animal protein to ordinary culture media to 
ensure growth. After cultivation for three or four generations it will grow 
on ordinary agar, but sub-cultures die rather suddenly. Optimum growth 
takes place at 36° to 37° G., and growth ceases at 42° C. and at 25° C. 
Vitality is low, especially to drying ; sunlight kills in less than 12 hours. 

Serum Redctions. — I. Aiffjlulthntiofi,- Great diflSicultics arc presented by 
the nature of the micro-organisms (having inJjercnt tendencies to clump- 
ing). But the existence of different strains, differing in serum reactions, is 
rendered certain by the use of “ absorption methods. 

2. Fixation of complement . — This method is perhaps less reliable for 
diagnostic purposes than (1). 

Types of the Meningocx)ccus . — By employing the agglutination test, con- 
trolled by the absorption test, M. H. Gordon has differentiated four separate 
of meningococci occurring in the cerebro-spinal fluid of actual cases. 
[MUNE Sera. — These were jiroved by Jochmann and by Flexner to 
possess potent immune substances when prepared from the horse by the 
usual technique. Standardisation is still, tfs in the case of nearly all bacteri- 
cidal sera, almost impracticable. Th6 gn^at advance of the past few years 
has been the preparation of type-sera, following Gordon’s researches. By 
the use of these the results of serum treatment, hitherto somewhat dis- 
appointing in this country, promise to be much more successful. 

The primary habitat of the meningococcus, both in actual cases of the 
disease and in “ carriers,” is the upper part of the naso-pharynx and the 
posterior nares. West has devised a special sheathed swab for obtaining 
mucus^ from this region. 

Symptoms and Course. — Cerebro-spinal fever is protean in its features 
and especially in its m^des of onset. Out of the large number of different 
manifestations that occurs certain cases repeat themselves with sufficient 
constancy to constitute clinical “ types,” capable * of description and of 
recognition. 

1. The Ordinary or Aoutb Type. — The incubation period is difficult 
to estimate with accuracy ; there are reasons for considermg it to be 4 or 
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6 days. The illness begins with the usual symptoms of an acute specific 
fever, and for the first day or two, or for longer than this if the possibility 
of the disease under consideration is not borne in mind so as to lead to a 
special examination, there may be nothing to distinguish the illness from 
one or other of seveiflal Acute felnrile infections. 

The onset is usually sudden, with fever, headache, general malaise and 
vomiting. The temperature usually rises rapidly and attains a fairly high 
degree on the first day (102° to 104°). • 

The headaclie is usually very inteifse, is often referred to the occiput, 
and shows little ^or no response to the customary palliative drugs given to 
relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or 
child. Vomiting is more often met with in children than in infants, and is 
quite common in youijg adults. 

In addition to the three cardinal symptoms at the onset — headache, .fever, 
and vomiting — ^the following are quite common, but are not nearly so constant: 
delirium, pains in the neck and limbs, and some degree of catarrh either of 
the nose, naso-pharynx, conjunctiva, or ear. In some cases there is con- 
siderable bronchial catarrh and in others definite enteritis. In addition to 
the pains referred to the limbs there may be pain and swelling of the joints. 

After some !2 to 4 days of these initial symptoms evidence of meningeal 
irritation begins to show itself in more or fewer of tlie following develop- 
ments. The vomiting is repeated, despite the fact that the invasion symptoms 
are past. The pulse is irregular in rhythm, and in older children and in 
adults it is often relatively infrequent when compared with the height of 
the temperature. The respirations are irregular. The vasomotor system is 
unstable, leading to periodic flushing of the face and to the presence of 
tdclies cir^hrales. The patient lies on his side with legs drawn up and prefers 
the shelter of the bed-clothes. The pupils are dilated and the light reflex 
is sluggish. There is photophobia, with intolerance of noise and of all kinds 
of interference. Examination of the neck reveiiJs a stillness of the muscles, 
which cannot be overcome without pain. The hamstrings are found to be 
taut, so that the knees cannot readily be extended if the hips are flexfed 
(Kernig^s sign). The abdomen is retracted und the superficial reflexes are 
abolished. The mental state is? one of restlessness and mild delirium with 
troublesome insomnia. The headadhe may become quite intolerable and 
may require morphine for its reduction. In a considerable number of cases 
a rasli appears during the first week— eitlier a number of large rose spots 
about the trunk and limbs, or a macular eruption like that of measles, or a 
few small petechias scattered over the trunk, neck and extremities. Herpes 
is common, and is generally situated at the usual places — the angle of the 
mouth, the chin and the nose. There is a leucocytosis of considerable degree 
(20,000 to 40,000). 

Towards the end of the first week the mental state changes to a condition 
which may perhaps best be described as one of resii^ant stupor : the i^atient 
can be roused by an effort at examination, or by a change of position ; but 
either proceeding is rdsented, and he quickly resumes his huddled posture. 
The headache is less constantly severe, but shows sudden and marked 
exacerbations, often nocturnal, with complete insomnia. The neck rigidity 
increases, and the head is retracted. The back also becomes stiff, j^esh 
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is lost rapidly. Polyuria is common, with polydipsia. The temperature 
generally remains fairly high, and, although this is by no means invariable, 
the fever approximates to the contini^ed type. 

Assuming that the course of the disease is not^ interrupted by lumbar 
puncture or by specific therapy, the condition of the patient remains much 
the same during the second, and perhaps during the third, week of the 
illness. But the wasting continues. The temperature often becomes inter- 
mittent in type. One of the three^modes of termination will be followed. 

(а) Recovery , — This is gradual w£en it occurs, and is oft(5n interrupted by 
sudden recrudescences, throwing the patient back into a ^tate which leads 
to renewed anxiety. The temperature chart is often interrupted in its 
defervescence by sudden rises, with or without a corresponding recrudescence 
of the meningitic symptoms. Ultimately the fever completely subsides, the 
patient ceases losing flesh, the headache and stupor pa'ss ofi, and the rigidities 
slowly disappear. The pulse-rate remains high for some time in a ^ood 
number of cases, and some authors regard this as a sign that the patient is 
not yet free from the possibility of relapse, and therefore as an indication 
for caution in treatment. The actual stage of convalescence, once it is estab- 
lished, is rarely interrupted. If the temperature and pulse-rate have re- 
mained normal for fourteen days, the risk of relapse may be considered to 
be passed. It may be some weeks, however, before the patientris free from 
stiffness. 

(б) Death , — ^The ordinary type of the disease is not often fatal during the 
first 2 weeks. When it is, the stupor passes into true coma, the pulse and 
respiration rise in frequency, and the temperature often shows a sudden 
ante-mortem rise. 

(c) Becoming chronic , — More often, if the ordinary type terminates 
fatally, it is by passing into a subacute or chronic stage. If the “ crises 
already referred to continue, or if, despite the fall of temperature, there is 
no corresponding improvement in the general condition, a state of pro- 
gressive emaciation supervenes, with a tendency to chronic hydrocephalus. 
The wasting is sometimes extreme, so that bedsores are unavoidable. The 
rigidity becomes marked, and approaches, even in adults, that degree termed 
cervical opisthotonos in infants. Feeding^ becomes difficult, and this adds 
to the wasting due to trophic disturbances. The sphincters usually relax, 
leading to incontinence. Papillcedema develops. The patient may con- 
tinue in this unsatisfactory state for several weeks, or even months, and yet 
may eventually recover, and without any residual defects. More often, 
however, he gradually succumbs to the disease, or, if he eventually survives 
its ravages, it is to be left with mental defect, deafness, blindness, hemiplegia, 
or diplegia. 

Opinions differ as to the frequency of true relapses in cerebro-spinal fever. 
This is probably due to the fact that what some authorities term relapses 
others consider to be merely recrudescences. It is certain that the latter 
are very common ; indeed, they are a characteristic feature of the disease. 

2. The Superacute Type. — This form of the disease is common at the 
height of an epidemic. The invasion symptoms are abrupt, and the patient 
is from the first very ill. Delirium is marked, with most tiresome insomnia, 
and the headache may drive the patient to a state pf acute mania. The 
temperature is usually very high (104^ to 106^), and intermits.. Skin eruptions 
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are more constantly present than m the ordinary type ; but are by no means 
necessarily petechial in character. Discharges are apt to occur from the 
nose and conjunctival sac. The tongue is dry and tremulous. The 
meningococcus can generally be grown from the blood by culture, and has 
even been demonstralbedf in cover-slip preparations made from the blood 
direct. The leifcocytosis is high (30,000 to 40,000). After 3 or 4 days the 
active mental state changes to stupor ; if the cerebral pressure is not now 
relieved by lumbar puncture this stupor passes into coma. Even if the pressure 
is relieved by .thifi? procedure there is a great tendency for the patient to slip 
back into a comatpse state ; then, with pulse, respirations and temperature 
all rising, with insensitive pupils and absence of corneal reflex, the surface 
of the body becomes livid, the lungs congested, and death occurs. 

3. The Fulminating or Malignant Type. — This form is prone to occur 
during the evolution of An epidemic. But it is by no means rare as a sporadic 
manifestation of the disease. It is more often seen in older cUldren, 
adolescents, and adults than in infants and younger children. The abrupt 
appearance of fever, headache and active delirium, rapidly passing into coma, 
and the whole course of the disease may not exceed 12 hours. 

In all fulminating cases of cerebro-spinal fever there is a rapid develop- 
ment of septicfiemia. In some of them the septicoBinia covers the whole of 
the disease, ijymptoms of meningitis being absent, and the meninges being 
free from gross lesions on examination post mortem. Even more con- 
stantly than in the superacute type is a blood culture positive; but the 
course of the disease is too rapid to cadmit of a diagnosis by this method 
during life. 

4. Mild Types. — These cases *are said to be common during the decline 
of an epidemic. It is at present quite impossible to say with what frequency 
they occur, because it is certain that many of them are overlooked. They 
are often treated as cases of “ influenza,’’ owing to the resemblance they 
bear to that disease. Many cases of acute fever with headache and pains 
in the back and limbs are regarded as “ influenza ” from a diagnosis by 
exclusion. They are not subjected to a lumbar puncture because the con- 
dition does not seem sufficiently grave. And if they recover from an illness 
of a few days’ duration this is thought to be confirmatory of the diagnosis. 
In the presence of an epidemic of cerebro-spinal fever, however, a very close 
scrutiny of these cases should be raade, and if there is even doubtful neck- 
rigidity or Kernig’s sign, the cerebro-spinal fluid should be examined. Even 
when lumbar puncture is not at first decided upon a swab from the naso- 
pharynx should be investigated for the meningococcus. 

During an epidemic a patient who presents the symptom-complex of 
headache, malaise, pains in the back and limbs, slight fever, and some stiffness 
of the neck is probably suffering from a mild grade of meningococcus infec- 
tion, and should be treated as such, by a lumbar puncture and the administra- 
tion of serum. Subsequent measures will be determined by (a) the course 
of the disease ; (6) the result of the examination of tjie cerebro-spinal ftuid ; 
and (c) the result of the examination of the naso-pharyngeal swab.* The 
value of these cautionary measures is sometimes made apparent by the 
patient becoming rather suddenly w'orse after a few days, when it may be 
quite obvious that the nature of the disease is what was originally suspected. 

5. PosT-BASio Meningitis of Infants (Cervical Opisthotonos of 
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Infants). — ^These cases were first described (1878) by Gee and Barlow. 
These observers recognised that they were dealing with a specific disease 
which had no causative association vnth tuberculosis, syphilis, or rickets. At 
the time of these authors’ observations no epidemic of this type of meningitis 
had been described, and the cases were thought, even By much later writers, 
to be met with in sporadic fashion only. Of recent years, •however, it has 
been recognised that this clinical manifestation of meningococcus infection 
may occur in epidemics. ^ ^ 

The characters of the micro-organisms present in these ^as^s were origin- 
ally thought by some workers to differ from those of tl^o micro-organisms 
found in the acuter cases occurring in epidemics. This distinction has 
disappeared of late, and there is more or less consensus of opinion that, 
although the strain may vary, the causative diplococcus is essentially the same 
in the acute as in the chronic, and in the epidemic as tn the sporadic cases. 

Seeing that the clinical features, again, do not differ materially in this 
type of meningitis from those often seen in cases occurring in older children, 
and occasionally even in adults, nor from those often seen in infants at times 
of an epidemic, it follows from these considerations that the inclusion of cases 
of post-basic meningitis in a general account of cerebro-spinal fever is amply 
justified. 

Post-basic meningitis occurs chiefly in infants between tlie ages of 6 
months and years. The same type of the disease may, however, be seen 
in children up to the age of 4 or 5 years. 1’he onset is usually sudden, with 
a convulsion in many cases, and very frequently vomiting. The temperature 
rises abruptly, but does not, as a rule, remain high. In most cases the fever 
has become slight, or is absent, by the en*d of the first week of the illness. 
A large number of the patients suffering from the disease are therefore without 
fever when they come under observation. 

The main and characteristic sign of the disease, the retraction of the 
head, becomes marked about the third or fourth day. It usually persists, 
with increasing severity, throughout the whole course of the disease. With 
jt the back becomes arched, so that in extreme instances the occiput and 
the sacrum may meet. The extremities are usually in a condition resembling 
tetany, the stiffness being persistent rather than paroxysmal. Progressive 
wasting is another constant feature, and* the degree of emaciation is often 
very considerable and very ra])id. * Oft the other symptoms vomiting is 
one of the most common, and may be very troublesome. The pulse and 
respirations are usually frequent, and may be irregular. 

The disease in most cases quickly enters upon a chronic course. I'hc 
infant lies motionless in its characteristic attitude for hours at a time, but is 
not usually comatose. Feeding is not as a rule difficult. I’he pupils are fully 
dilated. Blindness is present sooner or later in 30 per cent, of the cases 
(Langmead), the origin of the condition being central, since papilloedema 
of any magnitude is quite uncommon. Blindness is rare in the cerebro- 
spimil meningitis of older children and adults. 

Lumbar puncture yields similar results to those found in the ordinary 
type of the disease ; but, as the condition progresses, ^it is found that the 
meningococcus fails to appear in the fluid, and the' polymorphonuclear 
cell-content changes to lymphocytosis, indicating the chronic stage of the 
infection. Dry punctures are not uncommon, indicating the probable closure 
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of the foramen of Magendie by the plastic exudate at the region of the bulb 
and fourth ventricle. Fluid remov^ from the ventricles during life, or the 
examination of fluid found in the ventricles post mortem at this stage, often 
reveals the meningococcus, showing that the disease is still, in its chronic 
phase, to be regarded "as *a persisting infection. Indeed, the post-basic menin- 
gitis of infants & probably to he considered as a meningocoeem infection of the 
pia-araehnoid system with a special tendency to involve the cerebral ventricles 
by ependymitis. The peculiar symptoms and course of the disease are thus 
explained. > * 

Owing to the .early development of hydrocephalus in this type of the 
disease, and the elastic njiture of the infant’s skull, the head enlarges in all 
directions, with bulging of the fontanelles and opening of the sutures between 
the bones. The shape of the skull thus approximates to that of congenital 
hydrocephalus. The e;^.s arc turned downwards, and the sclerotics above the 
corne^ are exposed by retraction of the upper lid. If this condition of acquired 
hydrocephalus has lasted for some weeks, there may be enlargement of the 
superficial veins about the nose and orbits, and running over the temporal 
regions to the vertex. 

The mortality in this type of the disease is very high, probably over 80 
per cent. Some of the cases linger for many weeks, and a few very gradually 
recover, with, all too often, residual blindness and also perhaps deafness. 
But the majority succumb to the intracranial pressure effects produced by the 
distended ventricles, in from 4 to 6 weeks from the onset of the disease. 

Complications. — 1. Hydrocephalus may arise soon after the onset of the 
disease, or it may develop, and often rather suddenly, during its course, or 
it may be the final anatomical exp*resaion of the infective process, the counter- 
part of the symptom-complex seen in the chronic state of the disease. Certain 
symptoms are specially suggestive of the condition : pallor, cyanosis, 
increased frequency of the pulse with diminution in its tension and volume, 
shallow respirations, and stupor or coma supervening rather suddenly upon 
a previous state of consciousness. 

If hydrocephalus arise at a later period of the disease than the end of the 
first week it may show itself with surprising suddenness, and sometime?^ 
in patients who seem to have been improving satisfactorily. In addition 
to the symptoms just eniimcratedt there is a recrudescence of the headache, 
vomiting and fever, which may ha ^e to a large extent subsided. More often 
it appears gradually and concomitantly with the progressive cachexia of 
the chronic type of infection. A valuable sign of its presence in children 
and adults is the presence of a resonant note to percussion over the anterior 
horn of the lateral ventricle (Macewen). 'J'his sign is best obtained by placing 
the head in an upright position and inclining it to one side. The sign is not 
present in infants in whom the fontanelles are still open. 

Hydrocephalus of the chronic stage of the disease is seen very constantly 
in infants suffering from the post-basic t 3 rpe of infection. Emaciation is a 
constant feature. The child lies for hours Avithout ijtirring. There may be 
reiterated automatic acts, such as the biting of nails or the loosening and 
pulling out of teeth. The patients are rarely comatose. Vomiting and con- 
vulsions may occur.* 

2. Psychic Disturbances. — ^These are not very common, if the delirium 
and stupor are excluded. ^ But the delirium may develop into mania, urged 
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thereto by the violence of the headache. During convalescence it is not very 
uncommon to observe temperamental changes, such as puerility or emotional- 
ism, which rarely persist for very long. Secondary dementia is, however, 
not unknown. 

3. Motok Defects. — Cranial nervo, palsies rfre very uncommon. 
There are three groups of paralytic complications, but none of them is 
common. 

(а) Hemiplegia and, less often/ monoplegia of cortical type. This usually 
appears at the height of the disease'', and is generally of temporary duration. 

(б) Flaccid paralysis localised to one extremity or to^ a part of one ex- 
tremity. The tendon-jerks are lost. Muscular atrophy may ensue, and R.D. 
may develop. The prognosis for the limb is by no means bad, and complete, 
or almost complete, recovery is probable. 

(c) Spastic aiaocia . — It is not uncommon to find convalescent patients 
very unsteady on their legs when they first begin to walk. Little children 
often refuse to walk at all for a time, even if they had Icamt to do so Ibefore 
the illness began. Older children sprawl about the floor. Adults tend to 
topple over in an indiscriminate manner. In the majority of these cases there 
are no signs of organic disease, and the return to a normal gait is usually only 
a matter of time. In a few of the cases, however, the ataxia is accompanied 
by exaggerated knee-jerks, true ankle-clonus and extensor planAar response : 
a state of spasticity. The sphincters are intact, and there is no anaesthesia 
or analgesia. According to Sophian, who drew attention to these cases, the 
pupils often remain dilated, with a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special Senses. — Complications involving the eye are very variable, 
and yet, in relation to the essentially nervous character of the main lesions of 
the disease, they are not very common. Fortunately, with the single excep- 
tion of that form of blindness so often seen in the recovered cases of the post- 
basic type of the disease, very few of the eye complications arc permanent. 
Inflammatory lesions include conjunctivitis, keratitis, iridocyclitis and 
(rarely) cellulitis of the orbit. Nervous lesions include extrinsic ocular 
defects which are not uncommon, but are generally transitory (i.e. spasmodic). 
Amaurosis is relatively common in the post-basic infection of infants ; it is 
fortunately unusual in the more acute infe'Ction of children and adults. It is 
in most cases unaccompanied by any cnanges in the optic disc, and is therefore 
to be attributed to cortical changes associated with hydrocephalus. In some 
cases, however, a state of secondary optic atrophy is present. Optic neuritis 
is not a common complication ; but papillitis, or a lesser degree of change even 
than this, is said by French authors to be extremely common. 

The chief complication affecting the ear is meningitic deafness. This is a 
common and very serious complication, serious because when it occurs it is 
apt to be permanent. The auditory defect generally begins early in the 
course of the disease, and usually before the end of the first week. It is 
usually bilateral, which adds to the seriousness of the trouble in the event 
of its'becoming permanent. 

5. Arturopathies. — ^A certain degree of painful stiffness, and even 
swelling of the joints, is not at all uncommon as a transitory symptom in 
cerebro-spinal fever. Occasionally, however, one joint shows evidence 
of much more intense infection, becoming red, swollen and very painful 
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with the slightest movement. It may suppurate, and secondary infection 
may occur. 

6 . Other complications are the broncho-pneumonia already referred 
to in little children ; occasionally pneumonia in adults ; and enteritis. 

Lumbar Puncture.— In any, suspected case of meningitis a lumbar 
puncture is as slearly indicated as is puncture of the chest in a suspected 
case of pleuritic effusion, or a blood-coimt in a suspected case of leuksemia. 

If the patient is an infant, it can easily /be held in the position about to be 
described by the nurse or assistant. In iin adult free from delirium a local 
an80sthetic (novocain and adrenalin injection or, less suitably, ethyl chloride 
spray) is indicated. In stuporose or comatose patients the question of 
ansssthesia does not, of course, arise. In all other types of patient than these 
three a general anaesthetic is advisable. 

Special apparatus is> unnecessary. A long, stout needle with a S 3 rringe 
may be used. But nothing is quite so useful as a “ Barker’s needle,” which 
is strobgly made, and is fitted with a stylet, the point of which is bevelled off 
flush with the point of the needle, whilst the other end of the stylet termin- 
ates in a broad expansion to fit against the palm of the hand. The needles — 
it is advisable to have a duplicate one handy — are sterilised by boiling, 
whilst the patient is being prepared. 

The punctftire should be made with the patient in the recumbent position ; 
even in adults who are not acutely ill no exception should be made to this 
rule. If the operator is right-handed, the patient lies most conveniently on 
his right side, and close to the edge of the bed. A good light upon the back, 
without shadow from the operator's hand, is imperative. The shoulder is on the 
bed and not on a pillow, so that the spine lies straight in its long axis. The 
knees are drawn well up to the abdomen, and the head and shoulders are bent 
forward ; the trunk is thus arched with its convexity backwards. This 
position is best secured in an infant by one arm of the nurse or assistant being 
placed round the neck and the other arm under the knees. By clasping hands 
the infant’s body can be brought into the desired posture. The skin in the 
situation of the sacrum and lumbar spine is now rubbed thoroughly with 
acetone or alcohol, or is swabbed with tincture of iodine. • 

The space between the third and fourth lumbar vertebrjB is the most 
convenient one for the puncture. ( But the interspace above or below the 
third may be utilised with almost ^quUl advantage.) This space is cut by 
a straight line joining the summits of the iliac crests. The most useful 
landmark is the spine of the fourth lumbar vertebra, which is the one Ipng 
nearest to this intercristal line. The puncture is made between this spine 
arid the one lying next above it, which is felt at a distance of a J to IJ inch 
according to the patient’s age. It is essential to success to outline the two spines 
beyond any doubt. 

The puncture is made in the middle line and directly forwards. In 
adults it is sometimes found better to direct the needle slightly upwards. 
If obstruction be encountered this is probably by bone. The needle shpuld 
be withdrawn a very little way and redirected slightly, with a view to cor- 
recting any fault which may be suggested by a revision of the surface mark- 
ings. As soon as itf is judged from the “ feel ” of the needle that it has 
entered the sub-arachnoid space, it is advisable to test its position before 
pushing it further forward. In this way the operator avoids piercing the 
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venous plexus which lies at the opposite side of the canal, and which forms 
the common source of the blood that occasionally flows and obscures the 
result of the puncture. If such an accident happens it will often be found 
that slight traction on the needle in the direction of its handle will result 
in a flow of fluid free from blood ; in this case the fluid Should now be collected 
in a separate vessel. • 

If a “ dry ” puncture results, it is because the needle has not entered the 
canal at all, or has struck a nervo^root which blocks its orifice, or because the 
inflammatory exudate is too thick to flow tliroiigh it. The first possibility is 
the most probable, especially with an oporjitor who is not very experienced. 

Assuming Barker’s type of needle to be used, the first 3 or 4 c.c. of fluid 
are allowed to run into an ordinary clean test-tube and are utilised afterwards 
for chemical tests which will go far to establish the diagnosis by the bedside. 
A sterile bottle or test-tube is then placed to receive the rest of the fluid, 
care being tnken to avoid contaminations from the air, hands, etc. The 
bottle or tube is carefully sealed and is sent forthwith to the pathologist, 
preferably in cotton wool in a thermos flask. If it cannot be dealt with in 
the laboratory witliin two hours some arrangement must be made for keeping 
the tubes warm, as by wrapping them in cotton- wool and placing them in 
proximity to a hot-watcr bottle. In general it may be said that the fluid may 
be allow^ to run away until the rale ofl flow is reduced to one droj) to each three 
or four seconds. The needle is now withdrawn by a quick movement, the 
skin being supported by firm pressure with the thumb of the left hand. 
The minute hole is sealed by a small piece of gauze soaked in collodion. 

The Cerebro-spinal Fluid in Meningococcus Meningitis. — 1. The 
pressure and the amount of the fluid,- -These are both increased. The amount 
of fluid which flows away before the normal pressure is re-established depends 
upon the pressure and the consistency of the fluid ; it averages about 30 c.c. 

2. The naked-eye appearance of the fluid, — Various grades of turbidity 
are met with, from very slight opalescence to a highly purulent exudate. 
The degree of turbidity varies with the stage of the disease at wdiich the 
lumbar puncture is undertaken. In the invasion stage the fluid may be 
"almost clear ; in the acute meningitic stage the fluid shows marked turbidity ; 
later, again, as the inflammatory phase passes, the fluid becomes clearer. 
The presence of blood probably always mehns that a vessel has been punctured 
by the needle. Some degree of clotting often takes place when the fluid 
is allowed to stand, filaments of fibrin a])])oaring at the bottom of the tube. 

3. Chemistry of the fluid. — The protein is increased in amount : instead 
of the faint opalescence which appears on boiling and adding dilute acqtic 
acid to the normal fluid, a definite coagulum is produced, and an opaque 
ring appears when the fluid is poured gently on to the surface of strong 
cold mtric acid. A quantitative estimation of the protein shows that it 
may^be present to the extent of 0-2 to 0-3 per cent. The globulin moiety of 
the protein is also increased. 

4. Cytology of the. fluid. — In the early or invasion stage of the disease 
there is a quantitative increase in the lymphocjijio content, a fact which 
often escapes observation if the lumbar puncture be delayed. With the 
arrival of the acute meningitic inflammation the chief cell present is the 
polj^morphonuclear, usually in large numbers. At the stage, therefore, at 
which most lumbar punctures are undertaken, the cell content is chiefly 
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polymorphous (70 per cent, to 80 per cent.). Later, when the stage of 
chronic hydrocephalus ensues, the lymphocyte again becomes the dominant 
cell, and in much greater numbers than in healthy fluid. Most observers, 
however, describe cases of undoubted meningococcus meningitis in which 
the cell content is chiefliy lymphocytic throughout. In the post^basic type 
of the disease the cells are most often lymphocytes for the greater part, and 
the same may be said of cases which are in a chronic stage whilst under 
investigation, whether the chief seat of thfk effusion be at the root of the bulb 
or elsewhere. • '* 

5. Bacteriology of the fluid, — Films made direct from the cerebro-spinal 
fluid, or, better still, from the centrifugalised deposit, show intra- and extra- 
cellular meningococci in the great majority of cases at some time or other 
in their course. If a careful search be made and no cocci are discovered, it 
must not be assumed that none are present until the device of incubating 
the fluid as a whole is undertaken, and until cultures made upon suitable 
media are found to be sterile. The number of cocci seen, and their disposition 
with regard to the cells of the exudate, are matters of great variability. 
These tilings depend in the main upon (a) the stage of the disease, 
(6) the intensity of the infection, and (c) the influence of specific serum 
treatment. 

Diagnos ^^. — The chief difficulty lies in not suspecting the presence of the 
disease. It is, of course, much more easy to bear in mind the possibility 
of cerebro-spinal fever during the presence of an epidemic than at other 
times. Oases which go undiagnosed, at least during the first part of their 
course, are those sporadic cases which generally happen to be atypical. 

The reason why it may not 'bo possible to decide on clinical grounds 
whether meningitis is present or not is because several infective processes, 
other than that due to the meningococcus, are apt to produce symptoms 
highly suggestive of meningeal irritation. This state of meningeal irritation, 
when due to toxaemia and not due to actual meningitis, has been termed 
meningism or meningismus. The question wliether such a state is entirely 
toxic, or whether it is due to definite though slight changes in the meningeal 
tissues which just stop short of an inflammatory exudate, is problematical. * 

The diagnosis of cerebro-spinal fever may be conveniently considered 
under three heads—(l) from varidus acute infective processes with toxaemia, 
leading to “ cerebral ” symptoms > (2) from certain acute cerebral diseases 
of primary origin ; (3) from other forms of meningitis. 

1. The Diagnosis op Meningitis from Tox/Emia merely. — The question 
i| settled partly by the clinical data and partly by an examination of the 
cerebro-spinal fluid. In a case of fever with “ head symptoms,” the following 
differential points should be borne in mind : 

(1) // heatlache and delirium synchronise, meningitis is probably present, 
and not merdy toxcemia. — Contrast an ordinary case of t 3 rphoid fever (toxaemia), 
in which headache and delirium alternate, the patient being free from pain 
when he is delirious, with cerebro-spinal fever (meningitis), in which the 
patient’s headache and delirium are both present at the same moment.* 

(2) Vomiting. — If this occurs not merely at the onset of the fever, but 
on subsequent days^also, at a time when the invasion period of the infection 
may be said to be passed, it is evidence of meningitis. 

(3) Pulse and respirations, — Irregularities in rhythm are in favour of 
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meningitis, and so is a relatively low pulse rate in comparison with the height 
of the temperature, provided typhoid fever can be eliminated. 

(4) Stiffness of the neck without signs of otitis, enlarged glands, or of 
other local inflammation, even though it only exists in slight degree, is 
strongly in favour of meningitis. If the stiffness increases, rather than 
diminishes, with prolongation of the examination, the precumption is still 
greater. 

(5) Kernig^s sign, provided the patient is over 2 years of age, may be 
taken as being of equal signiflcance'with stiffness of the neck. 

(6) Papilloedema, though its presence is much in favour of meningitis 
as against toxcemia merely, is not of much value in this connection, because 
it is usually absent at the early stage of the disease when the diagnostic 
problem requires urgent solution. 

These six points are worthy of the most critical investigation. All other 
clinical features that may be present are equivocal — they may be produced 
by a toxic state of the brain or meninges. "J'his statement refers to thfe state 
of the pupils, whether contracted or dilated ; the presence of tnclies cirdbrales : 
the absence of the superficial or of the deep reflexes ; the “ peevish ” state of 
the patient with a resistant attitude ; marked insomnia or persistent stupor. 

(a) Influenza. — This probably gives most difficulty in actual practice. 
It should be noted that cerebrospinal fever is very often mislakenffor influenza, 
whereas influenza is rarely mistaken for cerd/rospinal fever. 'Fhe reason for 
this lies in the fact that the diagnosis of influenza is too often by exclusion. 
Fever prolonged past the seventh day, in the absence of an inflammatory 
focus (bronchitis, pneumonia, pleurisy, sinusitis, etc.), is unlikely to be 
due to influenza, and should therefore lead to a critical revision of the 
diagnosis. 

(b) Typhoid fever. — The onset of the illness is nearly always a gradual 
one, and the evolution of the toxic symptoms is much more deliberate than in 
cerebro-spinal fever. This is perhaps the most significant differential point 
clinically. The leucocyte count is very helpful, and may prove of great 
diagnostic assistance before Widal’s test is available : the count is low in 
typhoid (2000 to 7000), but it is high in cerebro-spinal fever (15,000 to 40,000). 
The rose spots of typhoid do not appear until the eighth or tenth day, whereas 
the rash of cerebro-spinal fever wMch mi|ht be confused with these usually 
appears much earlier. If the spleen is palpable in cerebro-spinal fever this 
is the case early, whilst the disease is at its “ septicsemic ” stage ; in typhoid 
the spleen can rarely be felt before the end of the first week. The dissocia- 
tion of headache and delirium in toxaemia already referred to is strikingly 
seen in typhoid fever. Moreover, the disappearance of the headache altb- 
gether, which occurs so frequently in typhoid fever after the tenth day, is 
another point of distinction ; although its severity may diminish, it is rarely 
absent so early in the course of cerebro-spinal fever. As soon as a positive 
Widal test is obtained (usually about the seventh to tenth day), this finding, 
togq^iher with a leucopenia, may be relied upon as decisive in favour of 
typhoid. A positive blood culture may often be obtained before the agglut- 
ination test is available. 

(c) Pneumonia. — Acute pneumococcus infection is * the most common 
cause of a toxsemic state leading to meningism ; the patient is usually a child, 
but not always. The symptoms of meningeal irritatioh may precede the signs 
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of pulmonary' disease, in which case the diagnosis can only be settled by 
lumbar puncttire, or they may concur with such signs, in which case some 
care must be exercised lest the case be one of cerebro-spinal fever ushered in 
by pneumonia. Here the leucocyte count is of no help, for there is a high 
leucoc 3 rtosis in pneumonia as in perebro-spinal fever. A blood culture may 
reveal pneumococci, or a lung puncture may yield direct evidence of the nature 
of the infection ; but if the diagnosis is considered in serious doubt, it will 
probably be deemed wise to perform lumber puncture. 

(d) MecLsles,--{£h& differential diagnoAs between this disease and cerebro- 
spinal menin^tis does not appear to be a matter of practical difficulty. But 
in the writer’s experience, although no reference is made to the fact by 
authors, it is sometimes necessary to decide whether or not a mixed infection 
is present. There is good evidence that acute encephalitis may occur as an 
immediate sequel to moasles. 

{e) Malignant small-pox, on the authority of Milligan, simulates cerebro- 
spinal fever very closely, on account of the sudden onset, headache, vomiting 
and pain in the back. But as the eruption occurs on the third or fourth day 
the diagnosis is not left long in doubt. 

(/) Rheumatic fever. — If cerebro-spinal fever begins with arthritis and 
profuse acid sweats, if the patient is an adolescent, and if the pains are 
specially reftyred to the joints, the diagnosis of rheumatic fever is at first 
pardonable. The addition of an erythema makes the simulation all the 
closer. The failure of salicylates to relieve the pain, or to reduce the fever, 
should at once arouse suspicion. The important distinction between early 
rigidity of the neck in meningitis and rheumatic stiffness — that the former 
tends to increase with examination, and the latter tends to decrease — should 
be remembered in this connection. 

2. Differential Diagnosis of Cerebro-spinal Fever from certain 
Diseases of the Central Nervous System. — The most important of these 
diseases sometimes introducing a difficulty is — 

Poliomyelitis (infantile paralysis). — This disease, like cerebro-spinal fever, 
exists in epidemic and in sporadic forms. Of recent years there have been 
several small epidemics in England. Sporadic cases are very common, if 
the type of the disease is the usual one, little or no difficulty is introduced in 
diagnosis from cerebro-spinal feve^, because the invasion or febrile stage is 
short and the degree of illness it inTiolvfes is not great ; it is quickly followed 
by the paralytic stage, and the real nature of the malady becomes manifest. 
In the cerebral type of poliomyelitis, however — ^acute polioencephalitis — 
there may be considerable resemblance to cerebro-spinal fever, in that the 
patient often lies in a state of semi-stupor, and vomiting may occur and may 
persist for 2 or 3 days. It is, however, in the meningitic form of the disease 
that a real difficulty presents itself. There may be added to the headache 
and vomiting, pain and stiffness in the neck and spine, and even some degree 
of opisthotonos. Careful study of the cerebro-spinal fluid usually serves to 
differentiate the two diseases. , • 

Encephalitis lethirgica is differentiated by the characteristic lethargy (as 
against coma), the absence of rigidity and the spinal puncture findings. 

3. Differential* Diagnosis of Meningococcus from other Forms 
OF Meningitis. — (1) Pneumococcus meningitis is rarely primary; almost 
always it complicates* consolidation of the lung, or pleurisy, or otitis 
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media, or infection of the nasal sinuses. But when it occurs it is apt to be 
extremely acute, running a rapid course and nearly always a fdtal one. 

(2) Streptococcus meningitis usually complicates some infective process 

about the skull, and most often this is middle-ear disease or sinusitis. In 
the majority of cases some surgical procedure has been attempted for the relief 
of the primary condition. i 

(3) “ Influenzal meningitis is a term applied somewhat loosely. Recent 
knowledge imparted by lumbar puncture makes the diagnosis of influenzal 
meningitis impossible from clinical founds alone. And it is a striking fact that 
those cases in which Pfeiffer’s bacillus is isolated from the luriibar puncture 
fluid, with the exudate of an acute meningitis, and definite symptoms, are not 
usually cases in which influenza has been suspected, still less diagnosed. 
Such cases are preferably termed “ Pfeiffer bacillus meningitis.” 

(4) Typhoid meningitis . — true infection of the 'meninges may occur in 
typhoid fever, but it must not be inferred that a patient necessarily has 
typhoid meningitis because the bacillus is grown from the lumbar puUcture 
fluid. This may occur without clinical evidence of meningitis and without 
histological and chemical changes in the ccrcbro-spinal fluid characteristic 
of meningeal inflammation. 

(5) Tuberculous meningitis . — This is by far the commonest form of acute 
meningitis and therefore deserves fuller mention. The most helpful points 
in a differential diagnosis from meningococcus meningitis are the following. 
Tuberculous meningitis is rarely so sudden in its onset, the meningitis 
symptoms being preceded by a longer period of malaise, which begins 
less abruptly than the invasion symptoms of cerebro-spinal fever. The 
temperature is seldom high, except as an ante-mortem event, the usual 
range being 99® to 101®. Retraction of the head is transient and ill-marked, 
or is absent. Photophobia is more common than it is in ccrcbro-spinal 
fever. In adults aphasia is often a common and an early symptom. 
True {paralytic) squint is common. The “ peevish ” condition in children 
is much more marked during the first week. In both children and adults 
the depth of the stupor after about the tenth day is much greater. The dis- 
covery of tubercles in the choroid is pathognomonic, but these lesions rarely 
appear before the third week of the disease, and are therefore not of much 
service for diagnosis. Some authors lay stress upon the presence of signs of 
tuberculous disease elsewhere in the body as assisting in the diagnosis, but 
this is, of course, not true. Except in the case of adults, and by no means 
always then, there are rarely any such signs. The leucocyte count affords no 
differential help as from cerebro-spinal fever, a leucocytosis of considerable 
size (16,000 to 30,000) being present in tuberculous meningitis. 

However high a degree of probability that a patient is suffering from 
meningitis may result from a general examination^ confvrrruition of this view 
rests ^Tttirely upon the results of lumbar puneture. For three reasons it should 
not be deferred : it establishes the diagnosis that meningitis is present ; it decides 
the Koture of the infection ; it is a valuable aid to treaXmenJt in the event of a 
positive result. 

Prognosis. — The mortality in cerebro-spinal fever is undoubtedly higher 
in the epidemic than in the sporadic cases, if the post-basic meningitis of 
infants, m which the mortality is very high, be excluded. There are, however, 
no good figures upon which to base an estimate of mortality in the sporadic 
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oases. In epidemics the mortality prior to the introduction of serum 
treatment was about 70 to 80 per cent. It has certainly been much 
reduced of late, though the efEcacy of sera varies greatly in different 
epidemics. . . 

The influence of age is noteworthy. The disease is extraordinarily fatal 
in infants (patients under 2 years of age). This statement holds good both for 
the post-basic cases which are so often subacute or chronic in character, and 
for the acute cases. The mortality is Vffvest between the ages of 5 and 
10 years. 

A fulminating form of onset is invariably bad, and the mortality in these 
cases is very high, if indeed it is not 100 per cent. In the cases with less 
vicious invasion symptoms, one or more of the following symptoms betoken a 
grave issue : early loss^of consciousness, wild delirium, persistent insomnia, 
extensive h®morrhagic eruption, cyanosis. Later in the course of the disease 
the worst sign is the appearance of hydrocephalus. 

The degree of fever, the intensity of the headache, the amount of rigidity, 
the presence of marked emaciation, frequency and irregularity of the pulse, 
rhythmical respirations, the presence of herpes — none of these things yields 
any information of value in predicting the issue of the disease. In few other 
diseases, if in any, is it possible for the patient to he so ill and yet to recover com- 
pletely, as in cer^ro-spinal fever. 

The state of the cerebrospinal fluid in relation to prognosis is to a high 
degree equivocal. No reliance must be placed upon it except for purposes of 
diagnosis. It may be almost clear and may contain very few meningococci, 
and yet the patient may be despcrp,tely ill and likely to die. On the contrary, 
it may be highly purulent and crowded with meningococci, and yet the 
patient may get rapidly well. Most authorities agree that an intracellular 
disposition of the cocci indicates a more favourable prognosis than an extra- 
cellular disposition. 

According to Nettcr and Debre, the most important fact bearing upon 
prognosis is the stage in the disease at which serum treatment is begun. 
Flexner found that if serum was given between the first and third days, thob 
mortality of the disease was reduced to 18-1 per cent. ; if it was delayed 
until the seventh day the mortality rose to 36*5 per cent. 

Treatment. — 1. Propuylactio. — ^The principles governing prophylaxis 
are those applicable to infectious diseases in general. Although it would 
appear that the healthy carrier is more responsible for the spread of the 
disease than the patient himself, it is none the less important to isolate every 
case of the disease and to exercise all precautions against further contact 
with healthy persons. Whenever possible the patient should be transferred 
to a hospital, and preferably to an institution where the staff is accustomed to 
deal with infectious diseases. 

All contacts who are found to be carriers should be placed under quaran- 
tine, and should be kept there until the naso-pharynx is free from meningo- 
cocci. The carrier should live as far as possible in th6 open air. For lavage 
of the naso-pharynx, and for a gargle, a weak solution of izal may be used, 
or peroxide of hydregen, or a 1 : 1000 solution of permanganate of potash, ' 
admng 1*5 per cent, of sodium sulphate to assist penetration (Gordon). For 
spraying the nose or fanioes, a 1 per cent, solution of iodine with 2 per cent, 
of menthol in parolein may be used. 
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The use of a meningococcus vaccine for the purpose of clearing the throat 
has not proved to be successful. 

2. Curative. — (1) Serum treatment, — Cerebro-spinal fever is not only 
a specific disease in regard to its aetiology, it is specific also in regard to its 
therapeutics. Given that treatment by aa appropriate anti-meningococcus 
serum is early and thorough, the disease is curable in thb large majority 
of cases. 

It is of vital importance that th^. first dose of serum be given at the earliest 
possible moment after the disease is diagnosed or is strongly suspected. 
Nothing in the treatment of the patient should take precedence of this first 
serum administration. If the result of using one brand of serum in a par- 
ticular case is unsatisfactory, a different brand should be tried, and even 
a third, if necessary. It may even be advisable to prepare a special serum 
for the case of a particular epidemic. 

'The serum must he given hy the intrasjnnal route ; it has much less ^thera- 
peutic value in the ordinary type of case if given intravenously, and perhaps 
little or none if given subcutaneously. 

The serum may be allowed to flow into the spinal theca by gravity, or 
it may be injected by means of a serum syringe. The rapid injection of 
scrum is harmful and may even lead to a fatal result ; but it is doubtful if 
the injection method is prejudicial, provided due care be exer6i8ed to warm 
the scrum and to inject it very slowly. 

With regard to repetition of the scrum, Flexner laid down an arbitrary 
rule for guidance on this matter, recommending the use of serum daily for 
4 or 5 doses, and advising that after this the practitioner should be influenced 
by the subsequent clinical condition of the patient and by the state of the 
lumbar puncture fluid at successive operations. Some such custom as this 
remains the usual one in the ordinary type of the disease. It is desirable 
to vary this rule in individual cases. 

If the case is of the superacute type, it is well to repeat the dose of serum 
in 8 to 12 hours and again after the same interval. In this way an effort is 
,made, consistent with the precautions already referred to, to get as much 
serum as possible into the cerebro-spinal sac during the early stages of the 
disease. After these initial 3 doses an interval of 24 hours may be allowed 
to pass before the next dose is given.. 

If the case is a mild one the original serum administration need not be 
repeated for 24 hours, and the second interval may be 48 hours, provided the 
course of the disease is satisfactory. Although in very mild cases one 
administration of serum with the drainage it entails is often sufficient to 
establish a definite and lasting improvement, this must never be depended 
upon, as recrudescences are common and are certainly preventable by 
adequate use of the serum. 

No doubt the best indication for the repetition of the serum is the con- 
dition of the meningitic exudate as seen at successive punctures. The lumbar 
puifcture fluid should 'always be examined by a competent observer when- 
ever this is possible. The indication for further serum is proportionate to 
the number of meningococci still present in the extraceVular form. But it is 
not often practicable to prepare a stained film of the fluid straightway so 
as to be guided by the result. The decision whether to use serum or not 
must in most cases be determined by a consideratipn of the clinical condition 
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together with the naked-eye characters of the fluid. In regard to the latter 
it may be said that if the fluid is still turbid (indicating the presence of poly- 
morp^us cells), it is well to give more serum. If serum is not given upon the 
occasion of any puncture, and the pathologist reports extracellular cocci in 
the specimen examined frbm that particular puncture, this should decide the 
practitioner to give serum at the puncture next undertaken, whatever the 
naked-eye features of the fluid may be. 

(2) General rmimgernent , — The diet is t>o be adjusted to the patient’s 
condition. The disease is an exhausting one, and as full a dietary as is 
consistent with the state of the digestive secretions is to be allowed. If 
the fever is a consyScuous feature, and the patient is drowsy or delirious, the 
mouth is usually dry ; the diet is then necessarily restricted to fluids, which 
should be given in the form of diluted milk, and freshly prepared meat 
essences, in small quantities at frequent intervals. Water should be given 
freely. If the patient is in a state of stupor the act of swallowing must not 
be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 24 hours. According to the age of the patient, from 5 to 
10 ounces of citrated milk and water (equal parts), or of peptonised milk, or 
of beef essence are allowed to run into the stomach from a funnel attached to 
the tube and held at the necessary height above the bed. A raw egg may be 
beaten up in the milk and a little brandy may be added if the state of the 
heart indicates the use of alcohol. If vomiting is troublesome, peptonised 
milk should only be used, or whey or albumin water. If this symptom is 
persistent, it may be advisable to put no food at all into the stomach for 
24 to 48 hours, relying upon saline injections (5 to 20 ounces according to 
age) per rectum every 6 hours, supplementing these, if thought desirable, by 
the subcutaneous use of a 10 per cent, solution of dextrose in normal 
saline. 

The bowels are usually constipated ; it is therefore frequently necessary 
to use purgatives : castor-oil or calomel followed by a saline, or compound 
liquorice powder. If the patient is comatose early in the disease, when 
treatment is beginning, it may be advisable to give 2 minims of croton oil in 
butter or moist sugar. * 

Urinary difficulties do not usually occur unless the patient is unconscious, 
in which case it is important to bbar in mind the possibility of retention, 
which may lead to “ overflow incontinhiice.” This condition indicates the 
use of the catheter, with the customary care in the matter of asepsis. 

(3) Drugs , — It is exceedingly doubtful if any drug exercises a beneficial 
influence upon the infection, but urotropin, in full doses (60 grains 
daily), has been recommended, and has experimental evidence in its 
favour. 

(4) The treatment of certain symptoms , — Headache is usually the most 
distressing symptom calling for special treatment. In all but the mildest 
cases of the disease it is a good thing to shave the scalp and to apply an 
icebag or Leiter’s tubes. A leech over each mastoid is jometimes followed# by 
relief for several hours. If, as is often the case, the pain is referred ter one 
particular spot, the leech should be applied there. Drugs are not of much 
use in controlling the very severe headaches, but antipyrine, caffeine, and 
aspirin may all be tried in full doses. Morphine may be imperative in some 
cases, because nothing else may be of any service. Eestlessness, delirium 
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and insomnia, — ^if these symptoms are troublesome a trial should be given 
to some such combination as the following : — 

R Ammon, bromid., grs. x-xxx. 

Tr. valerian, ammon., II[x-xxx. 

Syr. chloralis, IRxx-5y« 

Aquam ad 

jS. — S ecundia horis ad doses iv-vi. 

The pains and the stiffness are {)Sst treated by warm baths at a temperature 
of 102° to 104° F. 

If the delirium is exhausting or the condition verges upon mania, vapour 
of chloroform may be used, or morphine with atropine may be given. 
Hyoscine should be avoided. 

Arthritis. — The affected joint is best treated by »fixation, by the applica- 
tion of hot stupes, and by aspirin internally. If the fluid effusion becomes 
c >nsiderable, or does not quickly yield to these measures, the joint shdhld be 
aipirated. 

(5) The repetition of the lumbar pumture . — ^A lumbar puncture of necessity 
precedes each intraspinal dose of serum. But there arises in many cases an 
indication for continuing the lumbar punctures over a longer period than 
that covered by the serum administrations. Any furthef ui^toward event 
in the course of the disease, or any undue prolongation of it, is best met by 
repeating the puncture. The amount of fluid withdrawn is determined by 
the amount present, and its characters. Too much is not likely to be with- 
drawn, If the temperature rises after having settled for 2 or 3 or more days ; 
if there is an exacerbation or a recurrence of the headache, restlessness, 
delirium, or insomnia ; if rigidity returns after an initial subsidence — ^in 
either of these instances it is advisable to investigate the pressure and the 
characters of the cerebro-spinal fluid. There are reasons for thinking that 
further drainage at certain intervals tends to prevent the development of the 
most serious of the complications of the disease, a state of hydrocephalus. 
It may therefore be necessary to repeat the puncture several times, 
'especially in the most chronic cases and in the group of post-basic cases in 
infants. 

(6) Treaiment of hydrocephalus , — If & condition of hydrocephalus has 
been diagnosed, it is advisable to tUp (the lateral ventricles and to inject 
serum. This procedure is not so difficult nor so dangerous as may be 
supposed. 

(а) The patient is usually an infant with open fontanellcs. The region 
of the anterior fontanelleTs shaved and the skin is sterilised. A stout needle, 
to which a syringe can be attached, is inserted at the lateral angle of the 
fontanelle, and is gently pushed towards the mesial line for a distance of 
an inch or an inch and a half. In older patients a special drill may be neces- 
sary.' The fluid is usually under considerable pressure, so that it becomes 
quickly known when Ijjie needle reaches it. It is not necessary or advisable 
to attempt to withdraw more fluid than comes into the syringe with very 
gentle aspiration. With great care, an amount of serum less in bulk than the 
fluid withdrawn is now introduced into the ventricle. * 

(б) In older children and adults the operation of decompression becomes 
necessary ; and here again, though a much more* serioujs procedure, the 
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practitioner should not hesitate to give the patient the benefit of the 
operation and of the use of serum by this special route. 

Hobdeb. 


PLAGUE 

Definition. — Plague is primarily a disease of rodents caused by the 
Bacillus festis. * Transmitted to man by rat fleas it runs a rapid course 
with high fever, and a marked tendency to septicsemia and tender enlarge- 
ment of lymphatic glands. More rarely a pneumonic form develops. 

iEtioIogy. — Plague may occur anywhere ; it is more common in sub- 
tropical regions, but towards the equator tends to die out. High tem- 
peratures and a dry htmosphere or high saturation deficiency reduce its 
inciclpnce in the hot weather in India by killing the flea vector. It spread 
from Hong-Kong to India, Egypt and Japan in 1896, and 3 years later to 
the Philippines and South America. People of any race, age or sex are 
susceptible. The plague bacillus. Bacillus 'pestis or Pastcurdla pestis was 
isolated by Yersin in 1894. It is readily cultured, and is a short. Gram- 
negative rod showing bipolar staining. Guinea pigs and other laboratory 
animals arc^ susceptible. Rat fleas, especially Xempsylla cheopis, which 
have fed on the blood of infected rodents such as the large grey rat (Rattus 
norvegicus) and the smaller black rat (Rattus rattus), desert these animals 
after death and inoculate man by regurgitating B, pestis during the act 
of biting and sucking blood. Epidemics in rats invariably precede human 
epidemics. At the Hallkine Institute, Bombay, where some 2000 rats arc 
examined daily, graphs are constructed and an extension of plague to man 
can be accurately foretold 2 or 3 weeks beforehand from a rising curve of 
infection in the rat population. Pneumonic plague, on the other hand, 
is intensely infectious, being directly transmitted by droplet spray infection 
from person to pereon. Iloctors and nurses often acquired the disease 
during the Manchurian epidemic. ^ 

Pathology. — At the site of entrance, especially in resistant cases, plague 
bacilli may occasionally produce p, primary vesicle. Generally the adjacent 
chain of lymph glands are acutely inflamed (primary bubo) while others 
are secondarily involved. Freqiflentiy bacilli enter the circulation, pro- 
ducing various degrees of septicsemia and in the most fulminating cases 
primary buboes may be absent altogether. The toxic substances elaborated 
by B, pestis also affect the endothelial lining of the blood vessels, giving 
rise to congestion and haemorrhage in the mucous and serous membranes 
and skin, while the cardiac muscle shows fatty degeneration and the right 
heart is dilated. On section the primary bubo shows intense congestion 
and haemorrhage, with periglandular, gelatinous and haemorrhagic c^dema 
matting adjacent glands together. More distant glands, secondarily impli 
cated, are congested and greyish-red in colour. Bacilli are numerous in 
the early stages and also often occur in the spleen and blood. The liver and 
kidneys are cong^ted, showing cloudy swelling and fatty change, and 
fibrinous thrombi may be present in the Malpighian tufts. The spleen, which 
is 2 or 3 times its .normal size, is hyperssmic and often haemorrhagic. 
The meninges are very cpngested and haemorrhages may occur in the brain. 
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Pneumonic plague starts as a broncho-pneumonia, but later may involve the 
entire lobe; pleural ecchymoses, congestion of the bronchial tree and 
involvement of the bronchial glands are characteristic. 

Symptoms. — Plague may be differentiated clinically into seven types : 

(1) Bubonic ; (2) septicaemic ; (3) pneumonic ; (4) 'intestinal ; (5) cerebral ; 
(6) cellulo-cutaneous ; (7) abortive or ambulatory. The intjubation period 
varies from 2 to 10 days, generally being 3 to 4 days. In severer infections 
there is a marked tendency towaid septicaBinia and in the severer types of 
pestis major a sudden onset with cfiill or rigors, irregular Hgh fever, nausea, 
vomiting, cardiac weakness and great mental prostration ^re characteristic. 
Splenomegaly and aLo haemorrhagic rashes may occur, hence the ancient 
synonym “ black death.” 

(1) Bubonic. — Prodromata include backache, pains in the limbs, and 
mental depression, but generally the onset is abruplf and the constitutional 
features severe. The blurred speech, reeling gait, and mental dullness may 
suggest alcoholic intoxication. Examination reveals fever, injected con- 
junctiva3, rapid soft puLsc ; the urine contains but little albumin, and the 
blood count shows a moderate leucocytosis. On the second or third day 
a tender primary bubo appears, the affected group of glands (femoral 
and inguinal = 70 per cent. ; axillary = 20 per cent. ; submaxillary and 
cervical^ 10 per cent.) rapidly swelling to the size of a hen s egg or larger, 
pain is severe and suppuration generally occurs during the second week. 
Death usually eventuates between the third and fifth day ; with recovery 
the symptoms gradually ameliorate, but convalescence tends to be pro- 
tracted. Secondary broncho-pneumonia may occur, and the sequelae include 
sepsis, carbuncles, etc. 

(2) Seplicamic. — The disease is rapidly fatal ; there may be spleno- 
megaly and slight general enlargmcnt of lymphatic glands, but no bubo. 
Frontal headache, fever and vomiting arc characteristic, but in the severest 
cases there may be only a slight rise of temperature. Cutaneous petechias and 
melsena may be noted. The diagnosis is made by a positive blood culture. 

(3) P^ieumonic . — Chill and a rapid rise of temperature occur at onset, 
followed by headache, dizziness, pains in the hmbs, clouding of conscious- 
ness, pain and tightness in the chest, with cough and expectoration of a 
copious, sanguineous, watery sputum teeining with plague bacilli. Dyspnoea 
with cyanosis, crepitations, and possibly^areas of diminished resonance are 
found. Cardiac failure is common and death almost invariably occurs 
within 4. days. 

(4) Intestinal. — A rare form, described by Wilm in the Hong-Kong 
epidemic of J896, as an intestinal disorder with vomiting, incessant purging, 
and liquid, offensive, bile-stained stools often mixed with blood. Buboes 
were absent, but pathological lesions w’^ere present in the intestine. 

(5J Cerebral . — In this type, which may resemble cerebral malaria, the 
mental hebetude characteristic of ordinary bubonic plague progresses to 
deliiaum, convulsions and coma. Definite plague meningitis has also been 
described. 

(6) Cellulo-cutaneous . — Carbuncles appear having a nqprosed and ulcerated 
centre, with a hard edge surrounded by a red areola, sometimes covered with 
minute vesicles. The condition is distinguished fropi coccal carbuncle by 
the demonstration of B. pestis. 
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(7) Abortive or Ambulatory {Pestis minor ), — Such cases are common in 
all epidemics : buboes develop and may suppurate or be absorbed without 
serious indispositon or fever, or the lymph glands may simply swell and 
become painful, associated with transient headache. 

Complications. — ^Aciite bubonic cases may develop plague septicaemia 
or pneumonia with fatal results, or after the fever has disappeared the local 
buboes may become indolent and take many weeks to heal. Broncho- 
pneumonia and septic complications such as subcutaneous abscesses, cellulitis, 
adenitis and parotitis sometimes ensue. * 

Diagnosis. — Bubonic plague early in an epidemic may need to be differ- 
entiated from climatic bubo, chancroid or syphilitic buboes, rat-bite fever, 
and possibly tularaBmia. Gland puncture reveals bipolar bacilli on culture 
or in smears, the crucial test being transmission of plague to the white rat 
by smearing infective fnatcrial on its skin. In pneumonic plague herpes 
is absent and the sputum is sanguinolent and watery, not viscid and rusty 
as in pneumonia : furthermore it is teeming with plague bacilli. Septicsemic 
plague is diagnosable only by positive hsemo-culture. 

Prognosis. — Pneumonic and pure septicsemic plague are practically 
always fatal. In bubonic plague the mortality rate is much higher in natives 
(75-80 per cent.) than in Europeans (25-30 per cent.), and axillary buboes 
arc less favourable than inguinal ones. Positive hsemo-culture is of serious 
significance, and Liston showed that where the bacilli exceed 40 per 1 c.c. of 
blood, death Jilmost invariably resulted. 

Treatment. — Prophylactic , — This consists essentially in the dastruction 
of rats and fleas, in preventing their coming into contact with man, and 
in increasing individual resistancef by Ilallkine’s prophylactic vaccine, which 
gives an immunity lasting 6 to 12 montLs or more. The building of rat- 
proof houses and grain stores, rat destruction by poisoning and trapping, 
fumigation of ships with sulphur dioxide and hydrocyanic gas, and evacua- 
tion of infected villages and houses during epidemics are all important 
measures in controlling the spread of plague. 

Curative . — Bed rest, liquid diet, and careful nursing arc essential. Specific 
treatment, with large doses (100 c.c.) of antiplague serum intravenously 
during the first two days has been advocated (Yersen and Lustig), and 
recently Mackie and Naidu in Bombay have produced a more potent serum, 
prepared by immunising animals susceptible to Pasteurella infections, which 
both clinically and experimentally has yielded promising results. Intra- 
venous medication with antiseptics has proved of no value. The buboes 
should be treated by hot fomentations, antiphlogistine, or belladonna and 
glycerine applications with early incision when suppuration occurs. Morphine 
may be necessary for the pain. Stimulants and cardiac tonics should be 
used early, and intravenous injections of glucose may be of value. 


UNDULANT FEVER 

Synonyms. — Malta Fever ; Mediterranean Fever ; Gibraltar Fever ; 
Rock Fever ; Neapolitan, Cretan, Cyprus, Danube, Levant Fever. 

Definition. — ^An ende.mic or epidemic disease characterised clinically by 
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prolonged fever with a tendency to long wavy relapses, splenomegaly, 
transient painful swellings of the joints, neuralgia and secondary aneemia. 
In Malta Brucella melitensis, convened in goat's milk, proved the causative 
organism, but indistinguishable diseases of widespread geographical dis- 
tribution may be caused by other varieties — Brhcdla paramelitensis and 
Brucella abortus, • 

iEtiology. — Undulant fever of caprine origin is endemic in the Mediter- 
ranean basin, in the Red Sea littpral, in South and West Africa, and in the 
goat-raising regions of Texas, Arizona and New Mexico. » In the East it is 
found in India, Assam, Hong-Kong and China ; in the ^West in the West 
Indies, Porto Rico, and northern countries of South America. The indigenous 
population sometimes appears to have a certain immunity to the disease, 
as in Malta, where the Maltese, prior to the boiling of goats* milk by the 
garrison, were less affected than English soldiers and sailors. All ages and 
botl} sexes appear equally susceplible, and in Malta, at least, the disease 
proved more prevalent in the dry summer months. 

Bruce, in 1886, isolated Brucella melitensis from cases of undulant fever 
and experimentally reproduced the disease in monkeys. Eighteen years 
later it was proved that infection was conveyed in goats* milk. The organism 
causes a bacteriaeniia and may be isolated from the blood, bile, fseces, urine 
and milk. Primarily it is a disease of goats which, while themselves showing 
few symptoms, may yield a good quality milk containing large numbers 
of B, melitensis. Other varieties include B, faramelitensis and B, abortus^ 
and are only distinguishable by agglutinin-absorption tests. The latter 
organism, which infects the chorionic cells, causes contagious abortion of swine 
and cattle, and produces a disease in man indistinguishable from undulant 
fever ; it has been reported from the United States, Europe, Southern 
Rhodesia, South Africa, etc., is of bovine or porcine origin, and is contracted 
from cow’s milk or contact with carcasses, infected animals or their excreta. 

Pathology, — The disease is essentially a bacteriaemia and organisms 
may be isolated from the blood, spleen and lymph glands at autopsy. The 
spleen is constantly enlarged, averaging about 20 ounces in weight. Some- 
fimes the mesenteric glands appear swollen, but there is no ulceration of 
Peyer’s patches. The liver, kidneys and pulmonary bases show congestion, 
and occasionally broncho-pneumonia and^glomerular nephritis are found. 

Symptoms. — The iricubalion period is about 14 days, but may last a' 
longer or shorter period. Monkeys develop fever 5 days after subcutaneous 
inoculation, and 15 days after ingestion of infected material. Five clinical 
varieties are recognised by Hughes : (1) Ambulatory ; (2) Undulant ; (3) 
Intermittent ; (4) Continuous ; (5) Malignant. 

(1) Ambulatory or mM. — Sometimes the symptoms are so slight that 
infected persons go on with their work as usual ; in others there are slight 
fever^ and minor symptoms which disappear rapidly, serum tests alone 
indicating infection. Out of 525 dock hands examined by Shaw in Malta, 
79 gave positive aggluj^inin reactions, whilst 9 out of 22 of those specially 
tested showed the organism either in the blood or urine or both. Such cases 
constitute human carriers. 

(2) Undulant or ordinary. — The onset is generally insidious like typhoid, 
and the symptoms often resemble those seen in other fevers, but the temper- 
ature chart ^ characteristic. Bouts of fever lasting 2 to 3 weeks alternate 
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with periods of remission, so producing the typical undulant fever chart. 
Illness in the ordinary case lasts 3 to 4 months, the extremes being 3 weeks 
to several years. The fever is often associated with profuse sweating, lassi- 
tude, secondary ansemia, debility, and transient painful swelling of the 
joints resembling rhehmatic fevei, but not responding to salicylates. Enlarge- 
ment and tenderness of the spleen and liver also occur, and neuralgic pains, 
especially involving the intercostal and sciatic nerve, are common. The 
tongue has a central white fur, and aaorexia, flatulence, abdominal dis- 
conriort and. constipation are often troublesome features. The leucocyte 
count is generally normal, but there is a relative lymphocytosis ; the urine 
may contain albumin. After running a more or less prolonged course, the 
remissions become more prolonged, the febrile exacerbations less high, and 
recovery gradually ensues. No patient should be regarded as convalescent, 
however, until the tefhperature and pulse have been normal for at least a 
fortnight and all other symptoms have disappeared. Neuritis, debility 
and anaemia may persist for a considerable period. 

(3) Intermittent type, — There is a swinging temperature resembling benign 
tertian malaria, a normal morning temperature being succeeded by a sudden 
afternoon rise to 105® F. or higher, accompanied by chilliness and a definite 
rigor ; by evening the temperature falls again with drenching sweats. The 
condition is'diflerenliated from malaria by the absence of parasites. 

(4) Continuous type. — Here there is continuous fever for a period of from 
one to three months. 

(5) Malignant type. — The patient is attacked suddenly with high fever, 
severe generalised pains, diarrhoea and vomiting. Broncho-pneumonia, 
cardiac weakness and a typhofdal state frequently develop, while hyper- 
pyrexia may precede death. 

Complications. — These include bronchitis, broncho-pneumonia, neuritis, 
parotitis, orchitis in the male and mastitis in the female. Purpura and 
suppurative osteitis have also been described. Menorrhagia, abortion or 
premature labour may also result. 

Diagnosis. — The differential diagnosis mcludes the enteric fevers, acute 
rheumatism, malaria, kala-azar, tuberculosis, subacute bacterial endocarditis, 
thoracic lymphadenoina associated with the Pcl-Ebstein syndrome, amoebic 
abscess of the liver and occult pyogenic infections. Macroscopic agglutina- 
tion reactions are of great diagnostic value after the first fortnight of fever, 
the serum being tested in an ascending series of dilutions (1/25-1/1000) against 
dead Brucella emulsions. Absorption of agglutinin may be necessary to 
distinguish infections with B. melitensis, B. paramelitensis^ and B. abortus 
respectively. Blood culture in liver infusion broth is often positive for B. 
melitensis and B. paramelitensis, and the period of exanunation should extend 
over a fortnight before reporting the result as negative. B. abortus must be 
grown in an atmosphere of 10 per cent, carbon dioxide or, better stilly 1 c.c. 
of suspected blood is inoculated into the peritoneal cavity of a guinea-pig, 
.culture from the peritoneal cavity being generally positive in about a* week 
and from the spleen at a later date. Burnet’s intradcrmal test is frequently 
positive ; it is characterised by the development of localised redness and 
oedema some six hours after inoculation, the reaction lasting 1 to 2 days. 

Prognosis. — Mortality rates of from 2 to 9 per cent, have been recorded. 
Death generally results .in malignant cases during the first three weeks of 
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fever. At any time, however, fatal recrudescence may occur, a typhoidal 
state, broncho-pneumonia,, cardiac failure and hyperpyrexia being grave 
signs, Chronic cases may present great debility, emaciation, ansemia and 
neuritis. 

Treatment. — Prophylactic. — Laboratory«*workers' shbuld be very careful 
in handling Brucella cultures for, as in tularaemia, infection is easily acquired. 
Adequate boiling of goats* milk renders it safe, but its prohibition in endemic 
centres and the destruction of infected animals are more effective. Cream 
and cheese may also convey infection. In the case of B, abortus the disease 
may arise from cows’ milk or the carcasses or excreta of bo vines and porcines. 

Curative. — Careful nursing and a nourishing dietary which should include 
milk puddings, eggs, fish, fruit juice, yeast and other vitamin-containing 
foods, are desirable. Cool sponging is indicated whenever the temperature 
exceeds 103° F. Various symptoms and complications^, such as sleeplessness, 
headache, arthritis and orchitis, should be treated on general principles as 
they arise. Intravenous medication with mercurochrome, collargol, neosal- 
varsan and otlier drugs have not come up to expectation. Autogenous 
vaccines are of doubtful value but may be worth a trial. An anti-undiilant 
fever serum has recently been favourably reported on by French workers, 
and this is probably the only specific therapy which holds out any real prospect 
of success. 5 

6. Carmichael Low. 

N. Hamilton Fairlev. 


TULAREMIA 

Definition. — A plague-like general infection of small rodents, hitherto 
confined to the United Slates, Japan and a district in Siberia ; also recently 
in Norway, communicable to man. The disease lias the peculiarity, in 
which it resembles Malta fever, of being extremely infective to laboratory 
workers handling the causative organism, Bacterium tularense, and attention 
to this aspect has been drawn by an important paper by Professor J. C. G. 
Ledingham and Dr. F. R. Fraser, in the Quarterly Journal of Medicine^ 
vol. xvii., describing three cases occurring at the Jaster Institute. 

iEtiology. — In 1911 M‘Coy, during pliSgue work among ground squirrels 
in California, discovered a plague-like disease not due to Bacillus pestis, and 
in 1912 M‘Coy and Chapin isolated the specific organism from the blood of 
infected animals, and it was named Bacterium tularense. Subsequently the 
organism was found in various rodents, and endemic centres of the infection 
have been recognised in many areas of North America. The first human 
case of infection appears to have been reported by Pearsc in 1910, but bacterio- 
logical . proof connecting it with B. tularense was provided by Francis 
subsequently. Where the infection is endemic among rodents, human cases 
are net uncommon, and« possibly some have recovered unrecognised. The . 
infection is conveyed from animal to animal by various blood-suicking para- 
sites. The faeces of infected bugs have been shown to b| infective. There 
is thus no difficulty in understanding how endemic centres of infection are 
kept up, and human infections in the field are readil]^ understood. But it 
is difficult to explain the cases of infection in lal^oratory workers. It is 
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suggested that a possibility is respiratory infection during the anaesthetising 
of experimental animals, when coughing is not uncommon, and the virus is 
certainly contained in bronchial secretions, as well as the excreta generally. 
The question appears to be parallel to the difficulty of explaining the great 
liability to laboratory infections ^th Melitensis. 

B. tuhrenseis a minute, Gram-negative cocco-bacillus, measuring, accord- 
ing to M‘Coy and Chapin, 0*3, with a breadth of 0*2 /a. It is not easily 
stained by the ordinary dyes, unless a mor^nt, such as carbolic acid or aniline, 
is added. It is r^jfractory to growth on Ordinary media, the original cultures 
being obtained on a medium composed of egg-yolk. It will grow readily on 
serum glucose agar if a piece of rabbit spleen be added thereto. 

Pathology. — In animals, nothing characteristic is found. At the site 
of inoculation some diffuse necrosis may be seen, and occasionally swelling 
of the corresponding lymph glands. The spleen, liver, lungs, and kidneys 
may show small necrosirj areas. Human cases contracted in the field, probably 
from some blood-sucking fly, will show a local ulceration at the site of the bite, 
with swelling, and possibly suppuration, of the local lymph glands. Cases con- 
tracted in the laboratory provide no pathological data, for there is no evidence 
of the portal of infection, and the blood shows no characteristic changes. 

S3rmptoms. — The infection expresses itself in two ways : (1) Dealers in 
rabbits may, develop a necrotic papule, which is followed by acute lymph- 
adenitis in the area affected. Suppuration may occur, with considerable 
pyrexia and toxaemia. (U) Laboratory workers studying the infecting agent 
have suddenly developed pyicxia, with marked malaise and no localising 
symptoms. The temperature subsided at the end of 3 weeks in the American 
series of cases, but it remained up for a longer period in the London series, 
and in one case there were irregular rises of temperature for a period of a year. 
The marked features of the majority of the cases were the malaise, the 
recurrent nature of the fever, and the prolonged inability to work. 

Diagnosis. — In endemic areas people handling rabbits and other rodents, 
who develop fever, with or without localising signs of insect bites, should be 
under suspicion. In this country, only laboratory workers could possibly 
be infected. In either case, the diagnosis depends upon specific agglutination 
to JB. tnlarense antigen. Very definite agglutinations were noted towards the 
end of the second week after the <?ommencement of the disease, and the titre 
rose rapidly and remained high during the long convalescence. 

Prognosis. — This appears to be of about the same order as that in Malta 
fever. The disease is not fatal, but causes a long period of inability to work. 

Treatment. — No account is given of any attempts to confer immunity, 
either prophylactic or phylactic, and the treatment would appear to be one aim- 
ing at rest, with measures to counteract the anaemia that tends to supervene. 

John Matthews. 

Horder. 
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OROYA FEVER 

Synonyms. — La Maladic de Ca!rrion ; Carrion’s Disease. 

Definition. — An acute infectious disease caused by Bartonella badlU- 
formis, characterised by irregular remittent fever, headache, ‘tenderness over 
the bones and a severe anaemia of megalocytic type ; fatalities are frequent. 

iEtiology. — Oroya fever is limHed to valleys on the western slopes of the 
Peruvian Andes between 3000 and &000 feet. Both sexes arc siMceptible and 
children may be attacked. Carrion (1885) inoculated himself from a verruga 
nodule and died of Oroya fever a month later. Biirton (1909) found rod -like 
organisms in the red cells in this disease ; they were also numerous in the 
endothelial cells of the lymphatic glands. Noguchi recently cultured the 
organism and experimentally infected monke 5 r 8 , the susceptible animals 
developing a condition like Oroya fever, the more resistant ones, lesions of 
verruga peruviana only. The two conditions, therefore, appear to represent 
different phases of the one disease depending on host resistance, though 
Strong and his colleagues do not support this Unitarian view. Transmission 
is probably by an insect and Phlebotomns noguchi and P. verrucarum have 
been suggested as possible vectors. 

Pathology. — The skin yellow, the lymphatic glands, liver and spleen 
are enlarged, and the long bones filled with red marrow. The heart shows 
fatty degeneration, the liver zonal necrosis, while endothelial cell hyperplasia 
is common. Petechial haemorrhages occur in the skin and serous sacs. 

Symptoms. — The incubation period is about 3 weeks, the onset 
being fairly rapid with malaise and headache. Irregular remittent fever 
somewhat similar to paratyphoid, pains in the joints and tenderness over 
the long bones are characteristic, while the spleen and, lymph glands may be 
enlarged. Grave anaemia of megalocytic type rapidly develops, in the severe 
cases the red cells falling as low as 1,000,000 to 2,000,000 per c.mm. The 
colour index often exceeds 1*0, and polychromatophilia, poikilocytosis, 
normoblasts and even megaloblasts are evident in blood smears. The 
indirect van den Bergh reaction shows hyperbilirubinsomia. Unlike pernicious 
anaemia a leucocytosis is present, and immature neutrophiles and megamyelo- 
cytes are said to be common. (Edema of the legs, cardiac murmurs and 
retinal haemorrhages may occur, while haemorrhagic manifestations of the 
skin and gums, and coma with subnormal temperature are met with in 
severe cases. 

Diagnosis. — The rod-shaped bacilli are only demonstrable in the blood 
smears in severe infections, and Noguchi preferred culturing Bartonella 
badlUformis for this reason. The limited geographical distribution and the 
rapid onset of a febrile megalocytic anaemia are important features in diagnosis, 
but iQalaria, parat]rphoid, rheumatic fever and tuberculosis may need to be 
differentiated. 

Prognosis. — ^A great variation in the intensity of the infection in different 
patients is noted. ^Id cases recover, but in well-established cases of Oroya 
fever the mortality rate is from 30 to 40 per cent. ^ 

Treatment. — Little can be said regarding prophylaxis until the insect 
transmission has been confirmed. There are no specific drugs and patients 
have to be treated along general medicinal lines. 
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Vbbruoa Peruviana 

Definition. — This is the eruptive stage of Oroya fever in which host 
resistance is high ; milfary and* nodular lesions may result which show a 
marked tendency to ulceration and haemorrhage. 

Etiology. — The disease may be transmitted by local inoculation from 
monkey to monkey, and Noguchi has suc^sfully cultured Bartonella bacilli- 
formis from the local lesions. Only specially susceptible animals show the 
systemic manifestations associated with Oroya fever. 

Pathology. — ^he pathological lesion is a very vascular, infective granu- 
loma showing a marked tendency to ulceration and hsemorrhage. The endo- 
thelial lining of both lymphatics and capillaries proliferates. Plasma cells and 
fibroblasts appear in an oedematous, delicate reticulum containing numerous 
blood vessels around which angi oblasts undergoing mitosis may accumulate ; 
the late appearances may simulate fibrosarcoma. 

Symptoms. — The incubation period varies from 2 to 6 weeks, when 
rheumatic-like pains develop in the limbs and joints associated with moderate 
fever which generally subsides within a few days. Subsequently an eruption 
of tubercles and nodules occurs. The miliary type of lesion commences as a 
red macule which gradually develops into a flat or pedunculated wart-like 
structure about the size of a small pea ; the lesions occur most frequently on 
the face and extensor surfaces of the arms and legs, but similar ones may 
involve the mucous membranes of the eyes, nose, pharjmx and larynx, 
giving rise to cough, hoarseness, cpistaxis and even sudden death. The 
nodular type of lesion may attain the size of a chestnut ; these often ulcerate, 
forming large, bleeding, fungating masses situated in the flexures of the 
joints and appearing in successive crops. Little difficulty is experienced in 
diagnosis and fatal results are rare, though the disease may last 2 to 3 months. 

Treatment. — No specific treatment is knoAvn. When the nodules ulcerate 
they should bo dressed with antiseptics, and measures taken to deal with 
haemorrhage should it arise. 

G. Carmichael Low. 

N. Hamilton Fairley. 


B. THE MYCOSES 

Numerous fungi are pathogenic to man, and the lesions caused thereby 
are conveniently described as the mycoses. The classification of these fungi 
is as yet somewhat confused, though four main families may be reco^sed. 
These with their chief genera and the lesions caused there% are indicated 
in the table shown at the top of the next page. 

Some of the diseases mentioned in this table, for example the ringworms, 
are described in ot&r sections. Six of them will be desenbed here — actino- 
mycosis, mycetoma, ^sporotrichosis, aspergillosis and blastomycosis, the 
lesions of which are ofVne nature of infective granulomata. 
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TABLE OF FUNGI PATHOGENIC TO MAN 
(Modified from Besson) 


Family. 

Gonera. 

Causing. 


1. Bisqomyces. 

(a) Actinomycosis. 


(Nocaidia.) 

(b) Mycetoma. 


2. Malassezia. 

(a) Tinea versicolor. 

I. HYPHOMYCETIDiE 


(6) Erythresma. 


3. Triehosporum. 

Trichosporosis. 


4. Coccidioidcs. 

Coccidiosis. 


V5. Sporotrichum. 

Sporotrichosis. 


1. Trichophyton. 

Tile ringworms. 


(a) Large spored. 


II. The Ringworm 

(6) Small spored. 


Family 

2. Epidermophyton. 

Tinea cruris. 


3. Microsporon. 

Ringworm (juvenile). 


4. Achorion. 

Favus. 

TTT Ps'Draunn Anm 24* J 

1 1. Aspergillus. 

Cetomycosis. 

* \2. Endodermophyton. 

Tinea imbricajia. 

1 

ri. MonUia. 

Moniliasis. 


(OidiuiiJ albicans.) 

(Thrush and various skin 



conditions.) 

IV. BLASTOMYCETID.X | 

2. Blastomyces. 

Blastomycosis. 


[ 3. Torula. 

(7 Meningitis.) 


ACTINOMYCOSIS 



Synonym. — Ray-fungus Disease. 

Definition. — A local infection, tending to become general, due to the 
Streptothrix actinomyces, producing granulomatous lesions chiefly in the 
jaw, skin, lung and digestive tract. ^ 

Etiology . — Actinomyces bovis was fiist described by Bollinger in 1877 
as the micro-organism producing large, hard, sarcomatous masses occurring 
about the jawbones of cattle, and in the following year Isaack and Wolff 
found the same organism in human cases. 

The characteristic of the disease is a suppurative lesion, the pus from 
which contains visible granules which, examined microscopically, are seen 
to have a centre of a closely meshed filamentous network, with a border of 
radialjly arranged striations, often ending in club-shaped bodies. Formerly 
these club-shaped bodies were thought to be spores, but they are now re- 
garded as hyaline thickenings of the sheaths of the threads. The clubs are 
only found in preparations made from pus from active lesions, or in cultures 
on media in which serum or blood is employed. , 

It is essential in examining suspected pus to isolate a granule. If granules 
be not readily detected in the wound or in the pus, Col^brook has pointed out 
that if pus be vigorously shaken in a tube of water the granules, not being 
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emulsified, will sink to the bottom and may be removed by a pipette. Micro- 
scopical examination is very much facilitated by crushing the granules 
between two slides. The mycelial filaments retain Gram’s stain, while the 
clubs lose it and take the counter-stain. Culture is in any case difficult, 
depending to a largo extent on, the amount of secondary infection. To 
eliminate this aafar as possible the granules should be well shaken in a sterile 
saline solution, and tlien after crushing between sterile slides should be 
sown on to glucose agar plates which are incubated anaerobically, or crushed 
granules may be shaken up into melted glucose agar which is aspirated into 
long sterile tubes according to the method of Vignal. Numerous subcultures 
may be necessary 'to complete the isolation of the organism. 

Mode of invasion, — Till recently the view has been held that actinomy- 
cosis was conveyed to cattle and man from vegetable sources. Colebrook, 
in a review of 28 cases <joming under his observation, brings forward strong 
reasons for believing that the fungus may be present under normal conditions 
in the alimentary tract. He quotes Lord as finding similar organisms in 
carious teeth and tonsillar crypts, and himself found not dissimilar fila- 
mentous organisms in each of six carious teeth examined. He has also 
shown that the scrum of heavily infected patients causes agglutination of 
suspensions of actinomyces, as also does the serum of inoculated rabbits. 
The same observer suj)port,s the observation of Klinger as to the fre- 
quent association with actinomyces bovis in actinomycotic lesions of a 
minute Gram-negative cocco-bacillus, to which Klinger gave the name of 
Bacillus actinomycelium comitans, I’he significance of the association is 
not known. 

Symptoms. — These depend upon the anatomical distribution of the 
granulomata. 

1. The jaw and adjacent structures, — When the infection occurs in these 
parts the patient presents a swelling very like a sarcoma, generally about the 
angle or ramus of the mandible. ITie swelling may, however, affect the sub- 
mandibular tissues and lymph glands rather more than the jaw itself, and 
one of the writers has recently seen a case in which the lesion was confined to 
the glands. The swelling is tender, somewhat painful, and not generally so* 
hard as in sarcoma. It may show one or more spots of softer consistency than 
the rest of the lump. In most caiSes there is no obvious source of infection 
inside the mouth ; the assumptioi^ is — ^in the light of observations quoted 
above — ^that the avenue of invasion is a carious tooth, or the gums and 
peri-odontal membrane. 

2. The intestines \ appendicitis, — The favourite site of infection is the 
caecum and appendix region. The disease manifests itself either as an attack 
of appendicitis, most often acute, in which case the diagnosis is made only 
at the time of laparotomy ; or as a slowly growing lump in the right iliac 
fossa, with some pain, tenderness, and constitutional disturbance, in which 
case suspicion may be aroused as to its nature, if it be remembered tha£ this 
region is a site of election for the ray fungus. Therq is a tendency for*the 
infection to spread from the ileo-csecal region — (a) to the adjacent peritoneum ; 
(ft) to the abdominal wall ; (c) to the liver. For this reason it is rare to find 
the lesion confined t6 the appendix by the time operation takes place. For 
this reason, too, the first evidence of csecal infection may be the involvement 
of the parietes in the Tower riglit quadrant of the abdomen, in which case 
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there is always a probability that the infection has spread from the bowel. 
The liver is sometimes involved alone, that is, without obvious intestinal 
infection. The disease is only to be distinguished from abscess by puncture 
or by free incision. 

3. The pleura and lung. — ^Actinomycosis ,in these tissues is by no means rare 
(see section on Respiratory System, pp. 1190, 1240), and the disease should 
constantly be borne in mind by the practitioner when faced with an obscure 
case in which indefinite physical i^igns appear at one base, with cough, fever 
and (not seldom) haemoptysis. In some cases a fairlr frank pleuritic 
effusion appears, and the bacteriological examination of the exudate reveals 
the nature of the disease. In other cases the clinical picture resembles a 
basal tuberculosis. As the disease progresses the differential diagnosis lies 
between ray fungus, bronchiectasis and new growth. Hasmoptysis which 
recurs in the absence of any evidence of tuberculosis in an obscure case of 
puliponary disease, is highly suggestive of actinomycosis of the lung. The 
later stages of the disease still resemble pulmonary tuberculosis : wasting, 
intermittent fever, purulent expectoration, cough and physical signs of 
progressive lung infiltration with destruction. 

4. The skin. — Granulomata sometimes appear in the skin and subcu- 
taneous tissues (a) alone, or (b) complicating the disease in deeper structures. 

(o) The neck and scalp are the parts most often affected, The initial 
lesion is a rounded swelling, not very acute, and therefore resembling a tuber- 
culoma rather than the result of a pyogenic infection, but usually firmer 
in texture and larger than the lesion seen in tuberculosis of the skin. It 
has therefore to be distinguished from sarcoma and from gumma. As the 
lesion progresses it involves the subcutaneous tissue and tends to ulcerate, 
after the appearance of one or more soft and dusky-red areas on it. When 
ulceration occurs at these points, pus escapes, and this contains the tell-tale 
granules characteristic of the infection. At this stage the appearance is not 
unlike that of a chronic carbuncle or a suppurating gumma. Ultimately 
the skin “ breaks down ” over a considerable area of the swelling, and a 
chronic ulcer forms, which discharges freely. 

* (b) Similar skin lesions appear not seldom in associiition with primary 

infections of deeper structures, these superficial deposits having the signifi- 
cance of metastatic pyaemic deposits. ' 

6. The brain. — The brain, like the skin, may be infected by direct spread 
from an adjacent lesion, or it may suffer by way of a general pyaemic process. 
In a case under the observation of C. Ernest West and Border a chronic 
otitis media was complicated by granulomata in the scalp, from which 
the streptothrix was demonstrated in films and grown in tubes of blood- 
broth. Cerebral symptoms developed, and the patient died comatose. 
At the post-mortem examination a large abscess was found in the centrum 
ovale of one hemisphere, and the mycelial threads were found in the pus 
in considerable numbers. 

JDiagnosis. — Hmta.have been given in the preceding account relative to 
the differential diagnosis from tuberculoma, sarcoma, pyogenic infection and 
gumma. The chief reason why actinomycosis goes unrecognised is that the 
possibility of its existence is overlooked. All materials from a suspected 
case (pus, pleural exudate, sputa, material from liver puncture, excised 
lymph glands, etc.) should be carefully examined for mycelium, and the 
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bacteriologist should have his attention drawn to the possibility of its pres- 
ence. Sputa from a case of recurring haemoptysis, in which a negative 
report in respect of tubercle bacilli has been returned on several occasions, 
have been found to contain threads of actinomyces when the necessary 
investigation has beeil specially asked for. 

Course and* Prognosis. — ^Although these vary much, there is, as may 
be inferred from remarks already made, a tendency for ray-fungus infection 
to become pyaemic in character. It is thts feature which gives the serious 
note to progijiosia in all cases. In lesions about the jaw and in skin in- 
fections that are .primary and not associated with visceral infection, the 
outlook is not nearly so bad as when the lungs, liver or intestinal tract 
are involved, and when the skin lesions are multiple and secondary. Early 
diagnosis, if possible before secondary infection (usually staphylococcus) has 
taken place, adds gredtly to the chance of recovery. One of the most 
important points in connection with prognosis is the uncertainty as to* the 
complete extirpation of the fungus after treatment has been apparently 
successful. Relapses are common, and must be allowed for in any thorough 
programme of treatment. 

Treatment. — So soon as the diagnosis is made, the question should be 
raised wdi ether or not radical surgical measures are practicable. If they 
are they should be pursued without delay ; any abscess or infected area 
should be drained, or incised and freely curetted ; infected lymph glands 
should be excised ; doubtful teeth should be sacrificed. The exhibition of 
potassium iodide in full doses should follow these surgical measures, or should 
take their place in all cases in which they arc for some reason impracticable. 
In some cases it is reasonable to 'try the patient’s response to iodine before 
planning operative measures. The drug should be given freely diluted with 
water, and it should be gradually increased from an initial dose of 30 grains 
in the day to 60 grains, or even to 120 grains if this amount can be tolerated. 
If recovery takes place the iodine treatment should be renewed for certain 
periods now and again to guard against relapses. 

Vaccine therapy has been attempted in a few cases ; the nature of thc^ 
infecting agent imposes great practical difficulties ; if secondary infection 
by staphylococcus be present inoculation against this microbe should cer- 
tainly be adopted as a supplementary measure. (See Immune Therapy, 
p. 43.) 

Horder. 

John Matthews. 

MYCETOMA 

Synonyms. — Madura Foot ; Fungus Foot ; Pseudo-actiJiomycosis. 

Definition. — A chronic granulomatous condition affecting especially the 
feet, characterised by marked swelling and the appearance of external nodules 
connected with deeper sinuses which exude oily, purulent fluid containing 
various coloured fungoid granules. » 

iEtiology. — The disease is endemic in certain parts of India, especially 
in the Madras Presit^ncy (Madura), but it also occurs in Ceylon, Madagascar, 
parts of Africa such as Egypt, the Sudan and Algiers, as well as in Cochin- 
China, Senegambia, tl\e United States, West Indies, and South America. 
It is found in country districts, not in towns, and generally attacks those who 
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go barefooted, the mycetoma fungus probably gaining access through thorn 
punctures, small cuts or abrasions. All ages and both sexes are susceptible, 
but the disease is generally confined to natives. Many different fungi which 
have the capacity in animal tissues to produce grains composed of hyphee 
have been described as causing mycetoma La veran “divides them into two 
groups : (1) the Actinomycoses, caused by fungi of the gOiiiis Actinomyces 
(Discomyces, Nocardia, etc.) ; (2) the Maduramycoses, caused by true fungi, 
the most important of which is the genus Madurella. White, red and black 
varieties of mycetoma occur clinically. « 

Pathology. — On section through the softened, jelly-like tissue, sinuses 
and cystic dilatations communicate with external nodules and internal 
granulomatous infiltrations which ultimately implicate muscle, fascia and 
bones, forming a honeycombed cheesy mass. Both the cysts and sinuses are 
filled with whitish-yellow, red or black granules like fish’s roe, which micro- 
scopically show narrow, nucleated threads ajul jieripheral, club-like swellings. 
Section shows fungoid granules surrounded by mononuclear and leucocytic 
infiltrations and by fibrous-tissue cells. 

Symptoms. — The first signs are the jiresence of one or more hard, paiidess, 
subcutaneous nodules generally involving the sole of the foot, and more rarely 
the hands, face and limbs. Unlike actinomycosis the glands and viscera are 
never affected, adenitis, if present, being due to secondary bacterial infection. 
After several months swelling increases, the nodules break down and idcerate, 
sinuses are formed and discharge their characteristic contents. Finally the 
parts become riddled with sinuses, exuding foul-smclling, somi-purulent fluid. 
The foot becomes more and more swollen and distorted, but it shows little 
tendency to pain or luemorrhage. In the early stages tlie general health is 
not adversely affected, but later anaemia and cachexia develop with fatal 
consequences. 

Diagnosis. — This is readily made by finding the characteristic fungi in 
the pus, but the identification of the actual sjjecies of mycetoma lequires 
detailed laboratory investigation. 

Prognosis. — There is no tendency to natural cure, and if untreated the 
’ prognosis is bad, the jiatient generally dying from intercurrent disease or 
cachexia and exhaustion within fifteen years of onset. 

Treatment. — Prophylactic . — Protection of exposed parts, like the feet, 
from thorns and spikes of barley would probably prevent the disease, and 
walking barefooted is to be avoided. 

Curative . — Excision and curettage of the early nodules, followed by X-Ray 
irradiation are indicated. In sinus-riddled feet amjmtation is the only cure. 
Potassium iodide in large doses is worth a trial, but unfortunately it is rarely 
as successful as in actinomycosis. 

G. Carmichael Low. 

N. Hamilton Fairley. 


- SPOROTRICHOSIS 

In this disease, which is much less common than actinomycosis, 
lesions (granulomata) appear in the skin, and rarely"* in the muscles and 
bones. 

Etiology. — The causative microbe was first described by Schenk in 1898. 
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Two varieties, Sporofrichum schenki and S, beurmanni, were originally 
described, but are now generally regarded as identical. The organisms 
occur in pus as oval or fusiform spores, and grow in culture as a colourless 
branching septate mycelium, with clusters of brown fusiform spores on the 
ends of the filaments. • Obcasionally the spores are arranged round the fila- 
ments. They stain well with the aniline dyes, but irregularly with Gram’s 
stain. Growth occurs under aerobic conditions only, and on ordinary labora- 
tory media. Cultures arc best made froi^ closed lesions, which should be 
punctured with a,wide-bore needle, and* the material aspirated should be 
thickly sown bn glucose agar plates, which should be kept at laboratory 
temperature. The colonies, wliich appear in from 4 to 10 days, are very 
characteristic. At first wijite, thick and leathery, they later become con- 
voluted and coffee-coloured, and still later may become black. Laboratory 
animals, especially mice and rats, are susceptible, the lesions resembling 
those in man ; but the disease is seldom fatal. The serum of infected, in- 
dividuals agglutinates the sjiores of the organism, and specific immune 
bodies can be demonstrated by complement-fixation tests. 

Symptoms and Diagnosis. -See p. M29. 

Treatment is on the same lines as described for Actinomycosis. 


ASPI^niGILLOSIS 

lnh‘ctions with aspergill us, usually A, fimigatus, have been observed in 
the middle (^ar, on abraded cornece and in the lung. The organism is of the 
group of Ascomycetes ; it grows on ordinary laboratory media, and frequently 
occurs as a contamination. 

Cases of lung infection are not very rare (see p. 1191). They resemble 
cases of chronic pulmonary tuberculosis very closely ; indeed, they are gener- 
ally mistaken for this disease until investigation of the sputa reveals their 
true character. In most of tl\e cases described there has been a history of 
yircvious bronchial or pulmonary disease of a chronic kind ; the fungus 
infection is therefore to be regarded as secondary. The course, and tht? 
treatment, of })iilmonary aspergillosis are those of the disease it so closely 
resembles, i.e. tuberculosis. 

Horde R. 

John Matthews. 


BLASTOMYCOSIS 

Synonyms. — Gilchrist’s Disease ; Chicago Disease. 

Definition. — A term applied to certain chronic granulomatous 
lesions of the skin or viscera, caused by yeast-like blastomyces. 

Etiology. — People of any age are susceptible, but males in the industrial 
classes are most often affected. The disease was especially prcvaleqji in 
Chicago, but is now known to occur in all parts of the world. Castellani«holds 
that there are at least three different species of Blastomycoides — B, immitis, 
B. dermeUitidis and 3. tulanensis. 

Pathology. — ^Nodules, giimmata, papillomata and ulcerations may be 
produced in the skin,* and tumour-like granulornata and abscesses in the 
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viscera. The pathological lesions resemble the tissue reactions induced by 
the tubercle bacillus, but the central necrosis is less and yeast-like organisms 
are present. 

Symptoms. — The clinical manifestations are very variable. Jacobson 
divides the primary cutaneous manifestatiqns into ^apulo-ulcerative, papillo- 
matous and gummatous types : cutaneous lesions secondary to systemic 
blastomycosis consist of superficial ulcers with granulating bases which 
exude pus or form crusts. Local pain and discomfort are produced. 

In systemic blastomycosis the 'clinical picture resemU.es a subacute or 
chronic pyasmia, and almost any organ may be involved ; the lung (95 per 
cent.) and kidneys (30 per cent.) are most frequently implicated, producing 
localising features resembling pleurisy or pneumonia on the one hand and 
nephritis on the other. Osseous involvement and blastomycotic meningitis 
may also occur. 

Diagnosis. — This depends on the demonstration of blastomyces in pus, 
sputum or cerebro-spinal fluid ; moist specimens are prepared by mixing with 
a drop of sodium hydroxide (10 to 30 per cent.) and examined microscopically, 
when the round or oval, highly refractile bodies (5 to 20 /x) surrounded by a 
hyaline capsule, may be observed. They may also be cultured on glucose agar. 

Prognosis. — Cases with localised cutaneous lesions as a rule ultimately 
recover if properly treated, but in systemic blastomycosis 90 per cent, of 
cases end fatally in a few weeks to 3 years (Jacobson). Cerebro-spinal cases 
invariably die. 

Treatment. — Skin lesions should be radically treated by complete re- 
section with the cautery, or curetted and cauterised. Radium and X-Ray 
treatment combined with full doses of iodide internally is sometimes successful. 
Systemic blastomycosis cases should receive large amounts of iodide or tincture 
of iodine, and autogenous vaccines are worth a trial. 


COCCIDIOIDOSIS 

^ Synonyms. — California Disease ; Coccidioidal Granuloma. 

Definition. — ^An acute, sub-acute or chronic disease, characterised by 
granuloma formation in the skin or visetra, caused by the hypho-mycetic 
fungus, Coccidioides immitis, • 

etiology. — The disease is endemic in certain parts of North America 
and affects persons of any age. Males of the working class are particularly 
prone. The causative agent is C, iinmitis which appears in the tissues or pus 
as a spherical, double-contoured body measuring 5 to 60 /x. The fungus is 
readily cultured and laboratory animals are susceptible. 

Pathology. — The lesions are those of an infectious granuloma and the 
tissue changes include tubercles, caseation, necrosis, abscess formation, 
cavitation, fibrosis and even calcification. 

Symptoms. — ^As in blastomycosis both cutaneous and systemic mani- 
festations may be present, but the latter are more frequently observed. 
Acute, sub-acute and chronic types are described. Nodular lesions may 
involve the dermis, and flaccid tumours, gummatous-like^ulcers, and abscesses 
containing thick mucoid pus may be found in the subcutaneous tissues. A 
scrofulodermic type of lesion involving the superficial l^mph glands, especially 
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of the neck, is also described. Systemic coccidioidosis frequently involves the 
lungs, when it resembles tuberculosis, though early hssmoptysis is rare. Menin- 
gitis and involvement of the bones of the foot, ribs and vertebral column may 
occur. 

The disease is progressive in cl^jaracter, lasting a few weeks to several years. 

Diagnosis.-trNumerous diseases including tuberculosis, syphilis, blasto- 
mycosis, sporotrichosis, mycetoma and bacterial osteomyelitis may be 
simulated. Diagnosis essentially depends gn isolating C. immitis from patho- 
logical exudates. • X-Rays may be of assistance where bone is implicated. 

Prognosis. — The more chronic type of the disease responds if treated 
early, but once the viscera are involved recovery is doubtful. Acute 
cases die. 

Treatment. — Surgical methods, X-Rays and iodides have proved dis- 
appointing. Jacobson recommends intramuscular injections of colloidal 
copper every 4 to 7 days, and coccidioidin (exotoxin and endotoxin) every.8 to 
14 days, the interval being determined by the local and constitutional reaction. 
Carbon dioxide snow may be used for isolated local lesions. 


TORULOSIS 

Definition. — An infection produced by a yeast-like organism, Torula 
histolytica, possessing a special affinity for the cerebro-spinal system and lungs. 

etiology. — The disease affects both men and women and has a wide- 
spread geographical distribution. Species of the genus Torula reproduce only 
by budding without mycelial or endospore formation and do not ferment 
sugar ; in pus and cerebro-spinal fluid they appear as ovoid or spherical 
structures, measuring 3 to 15 with definite cell walls (Jacobson). 

Pathology. — Chronic leptomeningitis is present, while the brain shows 
tubercles and gelatinous cyst-like structures in which torulse abound. Clear 
spaces containing gelatinous material are found round the parasites in the 
tissues, and this constant finding led Stoddard and Cutler to name the 
parasites Torula histolytica. Similar lesions may occur in the lung which maj^ 
be honeycombed, the interstices being filled with gelatinous material. 

Symptoms. — Occasionally localised torulosis involves the skin or mucous 
membranes, but much more comnmnly there is primary involvement of the 
cerebro-spinal system. The lungs are generally secondarily implicated, but 
we have observed one case in which the patient was treated for pulmonary 
tuberculosis many months before meningitis ensued ; at autopsy the lungs 
showed extensive gelatinous infiltration. 

Diagnosis. — Clinically, these cases simulate tuberculous meningitis, and 
unless cultures are made the torulae may readily be mistaken for lymphocytes. 
The fluid itself is under increased pressure, and contains excess of globulin 
and lymphocytes, but the sugar reaction is negative. 

Prognosis. — ^The course of the disease is sub-acqte or chronic, lasting a 
few weeks to 2 years, with an average duration of 4J months. In localised 
infections the outlook is fairly good, but systemic torulosis is practically 
always fatal. * 

Treatment. — Surgical resection with the cautery is the treatment for 
local lesions but no therapy is effective in generalised infections. 
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RHINOSPORIDIOSIS 

Definition. — A chronic disease due to Rhinospondium seeheri (Wernicke, 
1903), which produces nasal polypi and papillomata bf the cheek, conjunctiva 
and lachrymal sac. ^ « 

Etiology. — Until recently the organism was regarded as a protozoon, 
but Ashworth has now shown it jt»o be a vegetable mould belonging io the 
order Phytomycetes. The younger'forms are rounded bodies, some 6 microns 
in diameter, possessing a capsule, a single nucleus and cytoplasm containing 
food granules. MultijJication by fission occurs and sporangia or large cysts, 
250-300 microns in diameter, with a cellulose coating result ; later, numerous 
daughter cysts are discharged from a definite pore in its wall. Infections 
have been recorded from India, Cochin-China, Ceylon, Argentine and North 
America. The mode of transmission is unknown, but a similar if not identical 
fungus, Rhinosporidium equi, affects the horse, and man may acquire the 
disease from this source. 

Pathology. — The organisms develop in conned ive tissue cells, causing 
fibroblastic activity, round -cell infiltration and epithelial proliferation. 
Polypi result which may involve the nose, conjunctiva, lachrymal sac and ear, 
and papillomata of the penis and vulva have also been described. 

Symptoms. — A history of nasal symptoms extending over years may be 
obtained. The polyps are soft, vascular, bleed easily and show a marked 
tendency to recur. 

Treatment. — The polyps are removed surgically, a wire snare often 
being employed. Wright has observed tumours disappear after a course of 
tartar emetic intravenously. 

G. Carmichael Low. 

N. Hamilton Katrley. 


C. SPlROCHiETAL INFECTIONS 

SYPHILIS 

A specific disease due to entry of a iliicro-organism (Spirochceta pallida) 
into the tissues, either by inoculation into the skin, mucous membrane, or 
veins (acquired syphilis), or by transmission in utero (congenital syphilis). 

In acquired syphilis, unless conveyed by transfusion, a primary sore usually 
develops at each site of inoculation, and may be followed after a few weeks by 
a succession of lesions of the skin, mucous membranes, subcutaneous tissues, 
arteries, muscles, bones, viscera and central nervous system, which recur 
again, and again at varying intervals throughout the patient’s life. After 
many years, degeneration of the parenchyma of the brain (general paresis) 
or o!£ the spinal cord (tabes dorsalis) may develop. Prom an early stage 
changes in the blood serum can be detected by the Wassermann and a variety 
of flocculation tests. Any or all manifestions, even t^Je primary, may be 
omitted. In congenital syphilis the systemic disease is the first manifestation. 

Etiology. — The sjiecific micro-organism was dispovered by Schaudinn 
in ;1905 and named by him Treponema pallidum. Subsequently this was 
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changed to Spirochcdta pallida, but the original name still persists in some 
countries. Sp. pallida is a minute organism which in fresh specimens under 
dark-ground illumination appears as a bluish white, very delicate corkscrew. 
Its length varies from 5 to 24 /a (average 8 to 10 p ) ; the distance between 
individual coils is 1 p; add the dapth of each coil is 1 p. It is very active in 
its own ground but slow in moving from place to place. It alternately con- 
tracts and expands its coils, bends into loops or forms itself into a right angle. 
Aniline dyes stain it with some difficulty the most usual of these that are 
employed are Leiahman’s or Giemsa’s modification of the Romano wsky stain, 
which dyes it rqsc-pink. A more practicable metliod is one in which silver 
nitrate is used, such as some modification of Lcvaditi’s method for sections, 
or Fontana’s for smears ; in specimens treated by such methods the organism 
is stained black. It was first cultivated by Noguchi, who showed it to be an 
anaerobe. It lias been demonstrated in every syphilitic lesion, including the 
brains of general paralytics, and its aetiological connection with syphilis, has 
been proved ex])erimentally on animals by MetchnikofE and Roux and 
numerous other workers. It has a life of only a few hours under natural 
conditions outside the body, and is killed at once by drying and by much feebler 
antiseptics than suffice to destroy ordinary pathogenic organisms. 

The usual methods of transmission are by sexual intercourse and to tJie 
foetus in utero. It does not seem necessary for a person transmitting the 
disease by intercourse to be suffering at the time from syphilitic lesions of 
the external genitals. At least, this appears to be the case when men convey 
the infection, and it is (dear that often the semen contains the micro-organism. 
The period (luring which a person suffering from syphilis is liable to convey 
the disease by sexual intercourse varies ; after the second year the chances 
diminish, and it is unusual for infection to be passed on in this manner after the 
fifth year. There is no doubt, however, that infection can be transmitted to 
the foetus by an infected mother up to a much later j)eriod, and there is, in fact, 
no limit to the length of time during which an infected mother may transmit 
the disease to her unborn child. Accidental infection usually results from con- 
tamination of any minute abrasion with secretion from a syphilitic lesion. 
The most dangerous from this point of view are the ]>rimary sore and the earl^ 
secondaries. As the age of the infection increases, it becomes more and more 
difficult to discover Sp. pallida in*the lesions, and although it is possible to 
infect an animal with secretion from later or tertiary syphilides, the chances 
of conveying the disease at this period by ordinary social intercourse are 
extremely slight. Even in the earlier stages, owing to the low resistance 
of the organism to external agencies, the risks of accidental infection by 
ordinary social intercourse appear to be very slight, judging by the great 
prevalence of syphilis and yet the very low ])roportion of extragenital chancres. 
A number of instances of infection by transfusion of blood have recently been 
recorded. 

Invasion of the tissues . — ^Although a number of days elapse before a visible 
lesion appears, within a very few days after infection histological examination 
of the tissues at the site of inoculation shows that changes are already com- 
mencing, and animal experiments have demonstrated that, by this time, 
Sp. pallida has spread throughout the body, infecting particularly the spleen, 
bone-marrow and testicles. Within the last few years, Kolle and Evers have 
shown that, after inoculation by scarification, the micro-organism has reached 
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tho nearest I 7 m 2 )h glands of a rabbit in half an hour, and those of a guinea-pig 
in 6 minutes. 

Patliology. — Although the clinical appearances of syphilitic lesions differ 
with the age of the infection, the syphilitic lesion of every stage is histologi- 
cally the same — a granuloma com^xised of. an exudate of plasma cells and 
lyinjihocytes around the parasitic focus, with obliterative endarteritis of the 
vessels. Regarding the exudate as the reaction of the tissues to the toxins 
evolved by the micro-organism, wp may explain the differing clinical appear- 
ances which characterise the sucdfessive recrudescences of activity of the 
micro-organism by the increasing sensitiveness of the tissues. Syphilis is 
characterised by alternate periods of activity and quiescence. In an uncured 
case the periods of quiescence are probably only apparent, as is shown by the 
fact that the blood serum gives the Wassermann and other characteristic serum 
reactions when no other signs of disease are manifest. It has to be remem- 
bered, however, that clinhial examination does not by any means search all 
the structures in which Sp. pallida can produce changes. Doubtless the 
balance of the struggle between tlie micro-organism and tlie tissues rests in 
most cases with the latter, but the effect of the struggle on them is shown 
when the spiroc hastes temporarily gain the advantage in some spot (usually 
one where the tissues have been damaged or unduly strained). The response 
of the tissues is usually the greater the older the infection — i.e, the longer the 
micro-organism has been acting on them. Thus, if secretion be obtained from 
— (i) A primary sore the size of a pin’s head ; (ii) a secondary papule when the 
infection was about 3 months old, and the same size or bigger ; and (iii) a 
large tertiary lesion, say 10 years old ; in the first specimen a large number of 
Sp, pallida would be found, in the second only a moderate number, and in 
the third probably none. Early in the disease, then, a large number of micro- 
organisms produce only a small lesion, a little later a moderate number produce 
a moderate lesion, and still later a very small number produce a very large 
lesion. Histologically, all the lesions arc the same ; the difference is in their 
size and their subsequent course. 

An important feature of the action of Sp, pallida is its effect on blood 
Vessels. The pathology of syphilitic arteritis is discussed on p. 1008. Here 
it may suffice to sketch the main general effects of syphilis on the vessels. 
The changes in the vessel wall may Ifead to aneurysmal dilatation, as 
in the case of the aorta and other large arteries of the body, and in tho 
cerebral vessels. The aortic valve may be involved in syphilitic mesaortitis, 
with resulting regurgitation. Perhaps a more common result of syphilitic 
arteritis is thrombosis of the vessel, with important effects resulting from 
failure of the blood to reach the part supplied. Thus, narrowing or occlusion 
of the orifices of the coronary arteries leads to myocardial degeneration ; and 
closure of cerebral and spinal vessels results in paralyses, varying from failure 
of a single cranial nerve nucleus to complete hemiplegia or paraplegia, or death 
from failure of blood supplies to vital centres. Thrombosis oi the vessels 
implicated in syphilitjp lesions has also an important bearing on their 
clinical progress. Thus, in the case of primary lesions, it may result in 
failure of anti-syphilitic remedies to reach the parasite in the depths of 
the lesion, where it may reawaken months after all signs of the disease, even 
the blood reactions, have disappeared, and give rise^to a lesion at the site 
of the primary sore (recurrent chancre). In tertiary lesions the cutting 
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o£E of nutritional supplies to the centre and the action of the toxin lead to 
necrosis and liquefaction,* but this is never so complete as in tuberculosis. 
This is seen in the clean-cut ulceration which often characterises tertiary 
syphilitic granulomata. If bone is involved in the tertiary gumma it may 
necrose throughout as in*the flat bones, or only partially as in the long bones. 
Where necrosis does not occur, the granulomatous tissue of a syphilitic lesion 
tends to become more and more fibrous, though at the same time natural forces 
work towards its removal. There is, so to^peak, a race between the two pro- 
cesses. If the amount of exudate is comparatively small, as in some primary 
and in practically all secondary lesions, the exuded cells may all be removed. 
If the exudate is a large one, a considerable proportion of it may reach the 
fibrous stage before the natural scavengers have had time to remove it. Thus 
many primary lesions are marked by scars of cartilaginous hardness for years 
afterwards, and gummata, their centres having liquefied, may be enclosed by 
dense connective tissue. Bone gummata, in fact, are often ringed by heaped- 
up bone of ivory hardness. 

Scarring from formation of fibrous tisvsue and its subsequent contraction 
may have important effects on viscera. For example, an active tertiary 
hepatitis may be stopped by suitable treatment, but the subsequent con- 
traction of the scars may cripple the organ liopelessly. Similarly, the 
diffuse fibrosis attendant on syphilitic myocarditis may interfere very 
seriously with the efficiency of the lieart, and the aortic valve cusps may be 
rendered permanently incompetent by the scarring following on stoppage of 
the syphilitic process. 

The changes which occur when the parenchyma of the central nervous 
system is invaded are described elsewhere. 

Incubation and early course , — The incubation period varies from a 
minimum of about 10 days to a maximum of about 90, with an average 
of 4 to 5 weeks. A small papule then appears at each site of inoculation, and 
quickly enlarges to a round or oval sore about the size of a threepenny bit ; 
the centre usually becomes eroded, or perhaps more deeply ulcerated, and 
the broken surface is surrounded by a dull-red areola varying in width from 
half to 2 or 3 mm. Beyond the confines of the eroded area the tissues are 
infiltrated, feeling definitely touglier to the palpating finger than do the 
corresponding tissues on the other side of the part. With age this induration 
becomes more and more pronoursced until, in the case of some primary 
sores, it feels as if there were a button embedded in the tissues. The sore 
does not bleed easily when scraped, but serum oozes freely from it. and this 
'.erum usually teems with syphilitic organisms. The sore is comparatively 
ainless. 

These are the main characteristics of all primary syphilitic sores, but 
mdividiial features vary with the site. Thus tlic most indurated are those 
on the under-surface and mouth of the prepuce. In the case of a sore jit the 
reflection of the prepuce on to the corona glandis, when the prepuce is re- 
tracted, the lesion flicks over like a plate turning on Jts edge. A sore at the 
mouth of the prepuce often converts it to a fibrous ring. Induration is easy 
to elicit in sores affecting one wall of the fossa navicularis^ which then feels 
as if a plate were em*bedded in it. In primary sores of the glans itself, indura- 
tion is difficult to elicit owing to tightness of the tissues, but the sore is easy 
to recognise by its dulf-red areola, even contour, eroded centre, and indolent 
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progress. Primary sores of the skin are dark red, covered with a dark scab, 
and tough in consistency. Ulceration is usually more marked in sores 
affecting the mouth and under-surface of the prepuce, the skin at the peno- 
scrotal angle, the tissues around the nails, the lips and the tonsils. Almost 
all primary sores are comparatively painless, but whfen affecting the terminal 
phalanx of a finger or thumb they may be exquisitely painful ;«• this, no doubt, 
partly accounts for the fact that primary sores in this situation are so often 
diagnosed as whitlow. The primuiry sojc affecting the prepuce, the skin of 
the penis, or (especially) the female labia may be accompaiued by a toughly 
indurated oedema of the affected parts, which become somewhat livid. 

The course of the primary sore varies greatly. In some cases the lesion 
is fleeting and apt to pass unnoticed. Such a sore is by no means an un- 
mixed blessing, since its apparent triviality may lead to neglect of treatment, 
with the possible result that years later tabes or general paresis supervenes ; 
the history of a substantial projjortion of cases of tabes and general paresis 
is that the initial lesion was either umioticcd or was very trivial. It is [)os- 
sible that this may be due to the ffict that the infecting organism is a spiro- 
chsote with no great capacity for causing lesions of the surface structures, 
but with a i>i'edilcctioii for the parenchyma of the nervous system (neuro- 
tropic micro-organism). On the other hand, the triviality of the sore may 
have led more certainly to the graver late manifestations because of neglect of 
treatment. The ordinary sore which remains untreated lasts for a month or 
longer, and long after the erosion has healed over, a button of indurated 
tissue may remain to mark the site. Syphilitic organisms have been found 
by histological examination in such scars many years later. Weeks or months 
after it has healed the sore may break down again, the resulting lesion aj)- 
proaching then more closely to the characters of a tertiary ulcer. It is 
probable that in these cases the syphilitic organism buried in the dejiths of 
the scar has gradually reawakened to activity. When a sore becomes 
infected by secondary organisms, ulceration is a more prominent feature, 
and in rare instances the ulceration is phagedt^iic. In such cases the sur- 
rounding tissues very rapidly become black and necrotic, and the resulting 
loss of tissue may involve large jiortions of the external genitals. 

Shortly after the appearance of the primary sore the nearest lymph 
glands often become painlessly enlarged, 'and in the case of the penis the 
lymphatics running from the sore can frequently be felt below the skin. 
The affected glands may reach a large size, bulging out the overlying skin ; 
and this, with the fact that there is no reddening of the skin or other sign 
of acute inflammation, often gives the clue to the nature of the sore on which 
it depends. Syphilitic buboes do not usually sui)purate, but may do so if 
the sore has become contaminated by secondary organisms, so that sup- 
puration should not weigh heavily against a diagnosis of sypliilis. A week 
or so after the local lymph glands have begun to enlarge there is universal 
adenitis, which can be appreciated by palpation, particularly of the epi- 
trocblear, aidllary and /;ervical glands. About this time, or when the sore 
is about 15 days old, the blood serum often for the first time gives positive 
Wassermann and other serum reactions, such as the Kahn, Kline, Meinicke, 
Muller, Sachs-Gcorgi and Sigma. The last six depend* on directly visible 
changes which occur after incubation for some hours of heated and diluted 
syphilitic serum with diluted extract of heart muscle prepared by special 
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methods. These changes are flocculation of the mixture in the case of the 
Kahn, Kline, Sachs-Ceorgi and Sigma, clarification in the case of the latest 
Meinicke, and the formation of a gelatinous, semi-transparent ball in that of 
the Muller. All of these later tests are more sensitive than the average 
Wassermann. The percentage ol cases in which the Wassermann and other 
reactions are given increases with the age of the disease until the outbreak of 
tlie skin lesions which manifest the next or secondary stage. Practically 
100 per cent, of patients in the sccondarjr^tage are positive. 

Diagnosis of the Primary Stage. — The guiding characteristics by 
which primary syphilitic sores are distinguished from others arc the in- 
cubation period, colour, indolence, surrounding infiltration, comparative 
painlessness, slighter tendency to bleed, indolent enlargement of neighbour- 
ing glands, and the presence of Sp. pallida in the scrum exudate from the 
sore. The length of the incubation period is a guide only when the patient 
has not been exposed to infection for over 10 days. 

Of sores which may appear on the genitals, herpetic lesions are multiple 
and fairly closely set, so that wdien the tops of the minute blisters have been 
rubbed off, a composite lesion is seen made up of a number of minute circles 
or of arcs of circles. Her])cs is not accompanied by induration or enlarge- 
ment of neiglibouring glands, and is usually attended by some degree of 
irritation. 

Chancroid lias an incubation period of only a few days ; the sore is of 
a more in flu minatory nature, being undermined and more definitely ulcerated, 
rather \ ban eroded ; excavated, rather than worn down. The edge is often 
moje irregular and is merely tipped with red, wdiich is of a much brighter 
shade Ilian the areola surrounding a primary syjihililic sore. A case should 
never be dismissed at once as cliancroid, since tliere may be a double infection, 
and syphilis be incubating in the sore ; unless a close watch is kept, the 
thickening and induration which develop later in a mixed chancre may 
pass unnoticed, and the physician receive a rude shock from the outbreak of 
a syphilitic eruption in a case which ho has diagnosed as chancroid. A good 
rule is to continue microscopical examination at intervals until the sore heals 
and to test the blood for 1 he serum reactions for 3 months. Chancroid may 
be accompanied by a bubo wliich tends to suppurate. A syphilitic bubo 
may, however, suppurate, so thaf it would be a mistake to exclude syphilis 
on the sole ground of suppuration.* If the glands, though distinctly enlarged, 
sliowed no signs of active inflammation, it would be strong evidence in favour 
of syphilis. 

Scahietic rmis on the glans and skin of the penis are often diagnosed as 
syphilis. They are mound-like, not eroded, have no areola, are not indur- 
ated and, of course, the serum exudate contains no syphilitic organisms. 

Syphilitic sores in parts of the body other than the genitals are often 
overlooked, mainly because syphilis is not thought of in those parts. A 
unilateral tonsillitis should arouse suspicion, especially if associated with 
painless enlargement of the subraaxillary glands on pne side. Similarl}!, the 
clue to the nature of a lip chancre may be given by the glands. Primary 
sores affecting the terminal phalanx of a thumb or finger are often extremely 
painful and simulate whitlows rather closely. The syphilitic sore is more 
brawny, and remains so considerably longer after the sore has been 
lanced. 
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In any case of doubt a specimen of serum should be taken from the sore 
and examined microscopically. This should be done before any antiseptics 
have been applied, as they kill off the organisms in the superficial layers 
and prejudice the success of the examination. To obtain a specimen which 
has to be sent away to a laboratory for ecamination, the sore should first 
be cleaned with a swab of lint and a fairly deep puncture ma!de in its margin 
with the point of a scalpel or a vaccination lancet. The sore should then be 
squeezed and tlic specimen collected after the serum has oozed for a few 
minutes. When the necessary apparatus is at hand it is^'alvi^ays better to 
examine the specimen at once by dark-ground illumination. If the specimen 
has to be sent away, the serum should be allowed to run into a capillary tube, 
only one end of which should be scaled. It is always a good plan to send two 
or three specimens, as it often happens that the first specimen is negative, 
while the second or third taken some minutes later, when the serum has 
had an opportunity of oozing up from the deeper layers, is positive. Alter- 
natively a good method is to puncture the nearest enlarged gland and aspirate 
a little of the gland juice. A moderately stout needle is run obliquely into 
the gland, and a few minims of sterile saline injected into it. The gland is 
massaged and aspiration applied by a syringe. It is good to remember that, 
just as a clinician would search longer a microscopical specimen from a sore 
which he believed to be syphilitic, so would the pathologist at a distance if 
he were told that the sore was strongly suspicious. The information cannot 
conjure the syphilitic organism into the microscopical field. 

Spiral organisms other than Sp. pallida may be seen in a specimen 
obtained from the genitals or the mouth. They are largely eliminated by 
taking care to clean the surface of the lesion before collecting the specimen, 
but some may still be included. All coarsely spiral organisms which appear 
thick should be excluded at once. To the observer who has once observed 
8p, pallida closely, only three others will cause difficulty : 

A fairly fine spirochjete, witli closely set spirals, is often found in specimens 
from the genitals ; it is about twice as thick as Sp. pallida, shines more 
lyightly, has a slightly rusty tinge, and spirals which are by no means so 
cleanly cut as those of Sp. pallida. Two very fine spirochsetes may be found in 
the mouth, and both as fine as, or finer ^han, Sp. pallida. One is distin- 
guished by the angularity of its turns, the other by its spirals being much 
more closely set, so that it looks like a pi^ce of twisted silk. 

Secondary Stage. — Usually, but by no means always, a generalised 
rash appears three or four weeks after the sore. The eruption generally 
starts on the sides of the trunk in the form of pinkish spots, varying in size 
from a split-pea to a little-finger nail, which deepen in colour with age to a 
dull-red or somewhat brownish tint. At first they may be difficult to see, 
requiring a good light, but become more manifest after the patient has been 
stripj^d for a few minutes. The eruption spreads gradually over the trunk 
and limbs, and fades in a few weeks, leaving little or no staining. It may 
recuf at a later period, and the spots arc then annular or ring-like. 

After the fading of the first roseola, a peculiar change in the distribution 
of the pigment may occur, especially on the necks of brunettes. The neck 
becomes generally discoloured, or, more commonly, assumes a dappled 
appearance (syphilitic leucodermia), as if the pigment had been washed out 
of a number of circular areas, each about the size of the end of a finger-tip, 
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and had collected at the margins. An unusually high proportion of cases of 
syphilitic leucodermia have been found to have syphilitic changes in the 
cerebro-spinal fluid. 4 

The papular eruption follows closely on the heels of the roseolar, and takes 
a number of difEerent forms. The commonest, and generally the earliest, 
consists of numbers of dome-shaped, dull-red, indurated papules distributed 
generally over the trunk, limbs and face. Most of them are about the size 
of a lentil, but scattered among the smaller papules may be a considerable 
number of others* which are larger, sometimes reaching the size of a three- 
penny-bit. The individual papule feels indiarubbery, and when it is 
squeezed between finger and thumb appears glistening white, while its 
surface epithelium cracks slightly. Variations of the ordinary papular 
eruption are the papulo - squamous, squamous, papulo - pustular and 
pustular. In the papulosquamous a large proportion of the papules are 
covered at their centres by loose scales. The squamous syphilide is a papular 
eruption in which scaling is a still more prominent feature. In the papulo- 
pustular syphilide the centre of the papule necroses, and the appearance is 
rather that of a suppurating acne spot. An extension of this is the form in 
which the whole papule breaks down, and the pustular syphilide results. 
When extensive, the pustular syphilide may resemble a varicellar or a 
variolous eruption. A more severe and malignant form is the ecthymatous 
type, in which the papule breaks down quickly, and the underling tissues 
are eroded or ulcerated. As the destruction of tissue extends, the secretion 
dries to a crust. This may become heaped up by the deposit of successive 
layers, and the result is a blackish crust, shaped like a limpet (rupia). 

Peculiar appearances of the papular sypthilide in different situations , — 
Between the buttocks, on the lateral surfaces of the scrotum, and on the 
labia, the papular syphilide often becomes very prominent and wart-like, 
with a gre3ash-white appearance ; these syphilides are called broad con- 
dylomata. The whole of the contiguous surfaces of the buttocks may be 
covered with these lesions, which may diffuse into a large, moist, wart-like 
plaque with a few outlying growths. On the front and back of the scroturg 
the papular syphilide often takes the form of glistening-white, slightly raised 
rings with brownish centres. Thifse arc best displayed by stretching out 
the scrotal skin as if it were a piece of cloth under examination. Between 
the toes, under the pendulant mathrase, and in almost all moist situations, 

S ties tend to run together, and their sodden covering often becoming 
ed off, a moist, pinkish-red surface, fringed with loosened epithehum, is 
left. Condylomata and moist papules generally exude serum freely ; the 
parts appear unnaturally moist, and the secretion is rich in Sp. pallida. 
On the palms and soles the papules appear as flat or slightly raised spots, 
varying in size from a split-pea to a sixpence. They scale easily, leaving a 
collar of loosened epithelium surrounding the shining papule ; sometimes the 
lesions run together into large plaques traversed by weeping fissures. The 
finger-nails may show characteristic changes, more especially in the reepfrent 
secondary stages. The end of the finger becomes pinkish-red and bulbous, 
and the reflection o^the skin on the nail is occupied by weeping granulations. 
The nail becomes brittle and lustreless and is shed. The papular syphilide 
may be well marked on the forehead, following the margin of the hair (corona 
veneris), and it is often possible to find many papules in the hairy scalp. On 
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other parts of the face, especially about the naso-labial fold and the chin, 
the papules are often set in rings. In some cases the facial lesions may be 
4 )romincnt, especially at a naso-labial junction, appearing as moist, fungating 
growths like condylomata ; on account of its similarity to yaws this syphilidc 
is called framboDsiform. When the papular eruption of the type under dis- 
cussion recurs on the body it tends to be distributed in ringS 5 »as in the case of 
other types of recurrent syjihilide. 

The follicular or conical typo,, of papular syphilide usually occurs at a 
later period than the dome-shaped variety just described. Inhere are two 
main types, the small and the largo follicular. The small follicular syphilide 
occurs in small clusters of minute, pin-head, brownish papules affecting the 
hair-follicles and often thickly distributed on the back. The affected areas, 
each about 1 cm. across, have a goose-skin appearance, and the part gener- 
ally looks as if it had not been properly washed. The large follicular syphilide 
is usually disposed in circles the size of half a crown or larger, the centre of 
the circle being occupied by a particularly large papule, round which a ring of 
smaller satellites is ranged ; this is the cc^rymbose syphilide. It usually 
appears comparati^'ely late, say about the end of a year or eighteen months, 
and its characters approach closely to those of the nodular cutaneous 
syphilidc, to be discussed under tertiary lesions. 

The hair is shed to a varying degree in the secondary stage. Tn most 
cases there is some thinning, which is not particularly noticeable ; in others 
it falls in a patchy manner, giving the back of the head a moth-eaten appear- 
ance ; and in a few the jiatient may become temporarily bald. The beard 
and eyebrows may participate in these changes. 

The syphilitic eruption in the inouth, — Before the rash appears on tlie 
body the soft palate may become erythematous, contrasting with the pallid 
hard palate. Other lesions of the mouth usually make their first appearance 
at the time of the papular syphilide of the skin. On the mucjous surface of 
the lips and the pillars of the fauces the early syphilide is a greyish-white 
patch, edged with a pinkish-red areola, which marks it off from the surround- 
ing mucous surface. On the pillars of the fauces the appearance is that of 
a snail-track creeping up over the pillar on to the soft palate. On the tonsil 
the lesion tends to ulcerate rather deeply. The mucous patch on the lip 
is usually round or oval and, if it crosses the angle of the mouth, is fissured. 
On the sides of the tongue fissuring ami ulceration are more pronounced, 
but on the under-surface the lesion may be condylomatous in type, while 
on the dorsum the commonest lesions are pink, bald spots, the pile of the 
tongue having been rubbed off each papule. 'J’he secretion from these 
lesions teems with syphilitic organisms, and is very contagious. 

Joints and burs® arc not often affected in secondary syphilis, but occa- 
sionally an acute synomtis occurs. It is fairly painful, and usually worse 
at night. A more indolent form of synovitis causes swelling without pain 
or great limitation of movement. The tendon-sheaths may be affected 
similarly, and the tendency to formation of adhesions may lead to permanent 
limitation of movement. Mild periostitis may occur in the secondary stage, 
but bone-affections are commoner in the tertiary. 

From about the sixth month, or even earlier, the patient may develop 
symptoms pointing to syphilitic disease of the central nervous system, which 
are dealt with elsewhere. It is well to remember that in over 30 per cent. 
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of cases in the secondary stage changes in the cerebro-spinal fluid indicate 
invasion of the central nervous system, though only a very small proportion 
of these oases show clinical signs of nervous disease. * 

Constitutional symftoim — Fever. — Even in the incubation period rigor 
followed by some degree of fevdr and pains in the limbs may occur. In 
some cases, tow&rds the end of the primary stage, or on the outbreak of the 
rash, the patient’s temperature may become irregular, the pyrexia being 
intermittent, continuous or remittent, . And accompanied by some con- 
stitutional disturbance. Sometimes just before the outbreak of the 
eruption, and during the early part of the secondary stage, there is a feeling 
of aching in all the limbs, as if the patient had been taking too much exercise. 
In some cases at this time there may be definite lightning pains, which lends 
support to the idea that all these symptoms may possibly be due to meningeal 
involvement and irritation. In the early secondary stage also, headache may 
be severe, and may not improbably be due also to memngeal involvement. 

Anmmia. — The organism of syphilis affects particularly the hasmopoietio 
organs, and it is not surprising that untreated syphilis is usually accom- 
panied by some degree of anaemia. The anaemia is usually of the secondary 
type, with reduction of the red blood corpuscles to an average between 
4,000,000 and 5,000,000 per c.mm. The loss is more particularly displayed 
in the haemoglobin content, and the colour index may be as low as 70 per 
cent, of the normal. The early stage is accompanied by a moderate leucocy- 
tosis which may reach a cell-count of 20,000 per c.mm. In early untreated 
cases the increase is due to polynuclear leucocytes, but under treatment these 
give way to lymphocytes, which may constitute 65 per cent, of the total ; 
this lymphocytosis may persist for months. In rare cases the anaemia may 
be much more severe, Muller having reported one with a blood state resembling 
that found in pernicious anaemia. Justus, in 1895, introduced a test based 
on the reduction of the haemoglobin content which followed the first adminis- 
tration of mercury in a case of syphilis, but this is now of only academic 
interest. 

Diagnosis of Secondary Eruptions. — The maculo-roseolar syphilide is 
fairly easy to distinguish by the history of a primary sore with indolent 
adenitis ; by the subcuticular, deeply grounded appearance of the spots, 
which first appear on the flanks, very rarely itch, and are of a pinkish or 
dull-red rather than a bright-red tinge, and by the coincidence of positive 
serum reactions. Other erytheniata are brighter red, more irritable, and 
often affect the backs of the hands. Seborrhoea is more superficial, not well 
grounded in the skin, and is more scaly, the scales being greasy. Pityriasis 
rosea is often mistaken for syphilis, but the lesions are brighter in colour and 
more irritable ; they tend to become annular, with their centres covered 
by branny scales. Ringworm is more superficial and irritable, and the fungus 
can be found in scrapings from its border. Tinea cruris or dhohie's itch 
affects a triangle at the upper and inner part of the thigh ; it is brighter red, 
more irritable, and quite superficial. Drug rashes Are more inflammatory 
and irritable ; they appear more suddenly, and are associated with a history 
of the patient havij^g taken such a drug as copaiba, cubebs, antipyrine, 
quinine or belladonna. The eruptions of specific fevers are usually accom.- ' 
panied by more pronounced constitutional symptoms. ^ 

The ordinary dome-shaped papular syphilide is usually easy to distinguish 

*3 
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from a non-syphilitic eruption. The indurated feel of the papule, its shining 
appearance when pinched, its readiness to scale, and its dull or pinkish-red 
cSlour are valuable diagnostic signs, as is also the association with mouth 
and throat lesions. The different appearances which a papular syphilid e 
presents in different parts of the body, such' as dry papules on the trunk and 
most areas of the limbs, moist papules on the scrotum, between the toes and in 
other moist, warm parts, and wart-like condylomata on the scrotum, contrast 
strongly with non-syphilitic dermatoses which are true to type wherever 
situated. The microscopic test should always be applied to' the .exudate from 
the lesion in any doubtful case, and very rarely fails, even with the papulo- 
pustular or the pustular syphilide. Acm spots are more inflammatory, and 
tend also to affect the upper front of the chest and between the shoulders 
behind, rather than the flanks, loins and limbs. Pus can usually be expressed 
from blind acne pimples when they are pricked and squeezed. Molluscum 
spots are white and umbilicated, while caseous matter can be squeezed from 
their centres. Lichen ruber planus is characterised by flatter, smaller, 
polygonal spots of a violet tinge and waxy covering ; it is more irritable. 
Psoriasis is usually less indurated, more superficial, bleeds at a number of 
points when slightly scraped, and affects the extensor rather than the flexor 
surfaces of the limbs ; the scales are more silvery, and in moist situations the 
rash remains true to type, contrasting with the syphilide, which here becomes 
sodden with tlie secretion that freely oozes from it. Varicellar spots are 
more superficial and not associated with mouth and throat lesions. Variola 
is quicker in development and change, and tends to affect the backs of the 
hands and wrists. Bromide and iodide eruptions appear more suddenly, and 
are considerably more irritable. The deeper forms of pustular syphilide with 
considerable crusting, such as the superficial and deep ecthymatous, or the 
rupial, are distinguished from ordinary impetigo by the darker colour of the 
crusts, the circular rather than linear shape of the lesions, and the greater 
degree of tissue destruction below the crusts. Scabies is often mistaken for 
a crusted syphilide, and vice versa. The individual scabietic lesion is easy to 
recognise, but the tendency is to forget that scabies and syphilis often coexist. 

Secondary syphilitic mouth lesions are easily diagnosed by the characters 
mentioned. Viinx^erU's angina may cause /5onfusion, but there is no pinkish 
areola, and the microscope easily settles the diagnosis. 

Tertiary Lesions. — There is no sharply dividing line between the 
secondary stage and the tertiary, since the earliest tertiary lesion, the nodular 
cutaneous, is merely a collection of papules, which are more deeply embedded, 
and tend more to ulceration than the papules of what is called the early 
secondary stage. 

The nodular cutaneous syphilide occurs in one or more isolated areas of 
the skin as a collection of skin gummata, each about the size of a pea, often 
running into one another to form a more or less continuous, brownish-red 
ridge, which describes a circle, or may be made up of the arcs of a number 
of circles so as to produce a snake-like line of varying length. Sometimes 
the affected area looks as if a number of groups of concentric circles had been 
described on the skin ; sometimes two or three very sho^t concentric arcs are 
seen. The affected area may be as small as a finger-nail or larger than a 
hand. The individual gummata may degenerate only so slightly as to produce 
some scaling, or may ulcerate more deeply and become crusted. The lesion 
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extends centrifugally, and leaves in its wake a reddish-stained area, which 
shows little evidence of scarring ; or a supple, papery scar which shows 
well the concentric distribution of the lesion. Sometimes the nodules do net 
resolve as the lesion extends, and a red nodular plaque cf indurated tissue is 
formed. On the palms the Icsien may form the characteristic serpiginous 
pattern described above, or afiect chiefly the folds, which become fissured. 
In some ulcerative cases extension is more rapid than healing, and a large 
patch of small skin ulcers may be left in*the wake of the advancing arcs of 
new lesions. . Vefy rarely, and then mostly when situated close to the angles 
of the mouth, or at a nasal orifice, the ulcer may become phagedenic, causing 
most extensive destruction of tissue. The areas of the body which are more 
commonly affected are the calves, about the iliac crests, over the shoulder- 
blades, the palms of the hands, the flexor surfaces of the joints, and the nose, 
forehead and mouth region. The areas chiefly affected are those exposed to 
injury or constant friction, and an odd distribution can usually be traced to 
the patient’s occupation, exposing the part to much stre'^s or injury. A 
similar type of lesion may affect the soft palate and .Veadto considerable 
ulceration and deformity. ^ 

Gummata of the tissues underlying the skin are usuali^^ though by no 
means invariably, later than skin gummata. Those of the subcutaneous 
tissues and muscles grow up as indiarubbery lumps which vary in size from 
a shrapnel bullet to an orange, or larger. They are painless, quietly expanding 
growths, which tend to break down in the centre and, opening through the 
skin, discharge their contents, leaving clean-cut ulcers with overhanging 
edges, tough, wash-leather sloughs occupying the bases. Sometimes, instead 
of a discrete gumma forming in the affected muscles, these are diffusely 
infiltrated, and much deformity results when the degenerated tissue is 
replaced by scar. 

The joints, bursce, and teMdon- sheaths are not often invaded in tertiary 
syphilis. When they are, the parts affected are, again, those most exposed 
to stress and strain, such as the knee-joint and the prepatellar bursa. The 
swelling is easy to recognise by its soft, indiarubber-Iikc consistence, as alsp 
by the fact that it follows the lines of the joint, bursa or tendon-sheath 
affected, and by the absence of sigps of active inflammation. 

The hones arc affected in tertiary syphilis in different ways. In the long 
bones the most usual manifestation*in acquired syphilis is a localised gumma, 
which eventually necroses in the centre, while the edge becomes converted 
to a raised circle of ivory-hard bone. The process is accompanied by boring 
or gnawing pain, which is particularly severe at night. The contents arc dis- 
charged through the skin, leaving an intractable ulcer, at the bottom of which 
bare bone may be felt. If the process begins deeper, the local swelling may 
not be so obvious and, eventually, with discharge of the necrotic contents, 
one or two fistulous openings lead to the interior of the bone. Diffuse osteitis 
and periostitis are not so common in acquired as in congenital syphilis. A sign 
of congenital syphilis in adolescents and adults is the sabre-scabbard tibia 
resulting from diffuse periostitis in earlier years ; the bone is thickened 
from before backwajds, and its anterior crest is curved with its convexity 
forwards, giving the bone the shape from which the condition derives its 
name. Of the long bones, the most commonly affected in acquired syphilis 
are the clavicle (sterno-clavicular joint), sternum, ribs, tibia and femur; 
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but no bone is immune, and the process is particularly apt to afEect those 
which have received a blow or other injury. Syphilitic dactylitis is very 
uncommon. Usually the proximal phalanx is affected, and a quiet, painless 
swelling results. Sometimes a sinus forms and the. bone becomes rarefied* 
In other cases the whole bone becomes perlnanently thickened, and in still 
others absorption of the product may result in permanent shbrtening of the 
phalanx. The flat bones of the skull tend especially to undergo caries as a 
result of gummatous infiltration, dnd some of the worst mutilations which 
result from syphilis, and make it so dreaded, are those resulting from caries 
of the bones entering into the formation of the nose and palate. Here, after 
a period during which the patient is afflicted by oziena, the bridge of the 
nose may fail in, or a large perforation of the hard palate suddenly make 
its appearance. In others the process may spread to the skin, and the most 
disfiguring ulceration of the face ensue. Gummata of the frontal and 
parietal bones may start in the inner or the outer table. In the latter case 
a swelling is iolowed by breaking down of the centre. Under the influence 
of treatment thi may >/yradually be absorbed ; otherwise a circular or perhaps 
a horseshoe- ot trefoj.V shipped ulcer, rimmed with an ivory-hard ridge, 
results. The ulcer may perforate the skull, but the general cavity of the 
cranium has usually by then become shut off from the affected area. When 
the gumma starts in the inner table, irritative and pressure symptoms may 
mark its first appearance. Gummata of the vertebra) are uncommon ; 
according to their situation they may lead to retro-pharyngeal, lumbar or 
iliac abscess. Rarely they may involve the spinal canal and cause 
symptoms of pressure on the cord. 

Tertiary syphilis of the testicle occurs in two forms, which are often com- 
bined, the diffuse interstitial and the nodular. In the former the testicle 
slowly enlarges, becomes heavy, but remains quite smooth, and the testicular 
sensation is lost. The nodular form, often engrafted on the diffuse, is 
characterised by the formation of gummata which may project like bosses 
from the surface of the testis. The epididymis is usually not palpable, and 
commonly the cord is moderately thickened. The condition may be accom- 
panied by a hydrocele. Usually, in the end, the testicle shrinks, but the 
gummata may break down, giving rise to ^ form ot fungus testis. 

The mouth and throat often suffer severely in tertiary syphilis. Gumma 
of the tonsil is followed by severe ulceratidn. The soft palate may be strewn 
with a number of pea-like nodules which often ulcerate and result in all 
grades of deformity. Perforation, usually at the junction with the hard 
palate, is common, and sometimes the soft palate becomes adherent to the 
posterior pharyngeal wall. Perforation of the hard palate may result from 
gummata commencing on the mouth side. 

The tongue may be the seat of discrete gummata which eventually reach 
the surface and cause deeply punohed-out ulcers. A form analogous to the 
nodular cutaneous syphilide consists of a number of pea-like nodules affecting 
a molcleTately large area bf the tongue. This becomes swollen and very tender, 
but, unlike the diffuse glossitis mentioned below, is very amenable to treat- 
ment. A much commoner manifestation of tertiary sypl^ilis of the tongue is 
diffuse glossitis, which may be deep or superficial. The affected portions are 
swollen and the surface is smooth, hard, inelastic and usually covered by a 
bluish-white pellicle (leucoplakia). On retrogression, the tongue becomes 
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cut up into numerous islands by fissures of varying depth. The tongue is 
tender, and intolerant of spices and hot food. 

The insides of the cheeks, along a line from the angle of the mouth 
opposite the gap between the upper and lower teeth, are often affected with 
leucoplakia. The area* forms «a bluish-white ridge cut up herring-bone 
fashion, which* is quite characteristic. It may be the only clinical sign of 
syphilis which the patient may show. 

In the tertiary stage, fever has been noted in a number of cases, and its 
dependence on syphilis has been shown by its response to anti-syphilitic 
treatment. The fever may simulate almost every type, and may be lon^- 
continued. It has been noted more particularly in connection with syphUis 
of the liver. It may be mistaken for rheumatic fever in cases where there 
is some arthritic pain due to periostitis in the vicinity of joints ; for typhoid 
fever and for tuberculosis. These examples may serve to show the type 
of fever and its long continuance in some cases, and point to the necessity 
of an investigation with syphilis in view in cases of obscure pyrexia. 

Diagnosis of Tertiary Lesions. — An indolent swelling, or an ulcer pre- 
ceded by a swelling, the lesion being obviously deeply embedded in the 
tissues or breaking down in the middle (which contains a characteristically 
gummy material) and sclerosing at the margin, with a circular, crescentic 
or evenly sinuous contour, and brownish-red in colour, should always arouse a 
suspicion of syphilis. Denial of primary sore, or of secondary lesions, is of 
no importance, as they may long ago have been forgotten. The positive 
serum reactions may mislead, since by no means all ulcers in an old syphilitic 
are themselves syphilitic. On the other hand, negative serum reactions are 
rather strong evidence against tertiary syphilis. Epithelioma is perhaps 
more likely to be confused with tertiary syphilis when the lesion is in the 
mouth, but epithelioma has a considerably harder margin, and the edge is 
rolled, not clean-cut. A positive serum reaction may prove to be a trap, as 
epithelioma is often engrafted on an old syphilitic glossitis. Ulcers on the 
legs resulting from varicose veins or impetigo may arouse a suspicion of syphilis. 
They are usually much less regular in contour and associated with nsore 
inflammatory manifestations. Syphilitic orchitis is easily distinguished 
from other conditions by the evenly smooth hardness of the testicle, the 
weight and the absence of testichlar feeling. Syphilis of the viscera and of 
the central nervous system is dealt with in other sections of this work. 

Congenital Syphilis 

An infected mother can transmit syphilis to her offspring long after 
she has ceased to be sexually contagious. Syphilis transmitted to the foetus 
during the early months or years of the mothev-’s disease is usually fatal, 
and a miscarriage results. In successive pregnancies the virulence^ of the 
disease seems to become more and more mitigated, so that infants born dead 
at term are succeeded by those dying shortly afterwards, by those surviving 
though diseased, and eventually by healthy children. The family 'history 
does not always pursue this regular course of gradual attenuation, however, 
since in some fanulies an apparently healthy child may be preceded and 
succeeded by some miscarriages, or stillborn children. It has even happened 
in the case of twins th*at one is healthy and the other diseased. It is generally 
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believed that transmission almost always occurs through infection of the 
mother, though a few workers consider that the ovum can be infected directly 
by micro-organisms accompanying the spermatozoa. The fcetus is believed 
commonly to be infected in the seconfd half of pregnancy. 

Symptoms. — A syphilitic infant born alive may show an eruption of 
bullso or pustules resting on dark-red bases. The secretion contains the 
organism of syphilis in large numbers. A commoner event is the maculo- 
roseolar eruption, coming on about 3 weeks or a month after birth. It selects 
chiefly the napkin area, the neighbourhood of the nose and mouth, and the 
palms and soles, but the whole trunk and limbs may be ailected. The 
macules often run together into large patches which may be annular, as in 
the recurrent form of acquired syphilis. In moist areas, and where the rash 
is exposed to friction, the surrounding surface secretes serum freely and 
becomes red and glazed, or crusted. Condylomata and moist papules occur 
and ulcerative fissures or rhagades may form at the angles of the mouth. 
These often leave radiating scars which remain as stigmata of the disease. 
Syphilitic infanta may retain a fairly well-nourished appearance, but often 
become emaciated, with yellowish, papery skin and a wizened, old-man 
appearance. Simultaneously with the skin eruptions, the nails may become 
opaque and irregular. In others there is infiltration and oozing of serum 
around the nail, which is loosened and shed. The hair is often shed ex- 
tensively ; on the other hand, syphilitic infants may grow an abundant 
crop of hair, which has been called the “ syphilitic mop,” though it 
occurs in other diseases. Mucous patches appear in the mouth and throat, 
and involvement of the mouth and larynx is marked by the well-known 
“snuffles” and the hoarse, raucous cry of the syphilitic infant. Suppura- 
tive otitis media is often an early manifestation, and leads to hopeless 
deafness. 

Tertiary lesions may appear very early, or not until the ages of 7, 14, 21, 
or even later. Thus difiuse interstitial orchitis may occur during the first 
6 months. Skin giimmata may appear in the first year or two as small 
iq^ltrates which break in the centre to discharge their mucoid contents. 
Tertiary lesions of the mouth and throat may show themselves at any time 
after the first year, and result in perforation of the palate and considerable 
deformity of the soft palate and faucial pillars. Destruction of the nasal 
support results in saddle-nose, and from tba age of about 11 there is a liability 
to sudden deafness from gummatous changes of the internal ear. The 
affection usually starts in one ear, but quickly follows in the other, and the 
child becomes permanently deaf. Choroiditis and iritis may appear as early as 
the age of 5 months, and, unless properly treated, lead to blindness, or con- 
siderable impairment of sight. Interstitial keratitis may begin at the age of 6 
or not until the patient is between 20 and 30. Usually it starts in one eye, 
and th^ other follows suit in a few months, often in spite of treatment. The 
cornea of the affected eye gradually becomes opaque from the marjgin inwards, 
and this is followed by vascularisation, which resmts in the formation of a pink 
patch {salmon patch) ; then the cornea may gradually weaken and bulge before 
the intra-ocular pressure, or it may ulcerate. Gradually, after many months, 
the cornea may clear more or less completely, but the patient is often left with 
permanently damaged sight owing to concomitant iritis and choroiditis. 
The .permanent teeth may show signs of congenital syphilis in the form of 
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notching of certain teeth, which are narrowed at their cutting bases {Hutchin- 
son's teeth). The two upper central incisors are much the most usually 
affected, but all the incisors may be notched. These characteristics are 
usually lost after the age of 20. The first molars are often dome-shaped {Moon's 
teeth). ' « 

The long bones may be affected in various ways. During the first few 
months syphilitic epiphysitis (Wegner’s “ osteo-chondritis syphilitica ”) may 
cause signs simulating paralysis {syphilUic pseudo-paralysis) owing to the 
rapid loss of mojrement which occurs. Movement of the limb causes severe 
pain, which explains the apparent paralysis. The epiphysis is swollen, and 
occasionally definite separation occurs. Radiographic examination shows 
characteristic changes in broadening and irregularity of the line of junction 
between the epiphysis and diaphysis, and irregularities in ossification here. 
Arthritis may oe associated with epiphysitis, and the joint may suppurate. 
Between 5 and 18 years of age chronic synovitis, affecting chiefly the inees, 
with swelling of joints but with slight pain or interference with movement, 
may be puzzling to diagnose unless syphilis is remembered. 

Dactylitis occurring in the second year causes fusiform swelling of the 
proximal phalanges of two or more fingers, or, more rarely, toes. At a later 

E eriod in childhood, between the ages of 8 and 14, chronic periostitis of long 
ones is apt to cause characteristic deformities, best shown in the tibisB^ 
which become shaped like sabre-scabbards. 

The visceral and nervous affections of congenital syphilis are dealt with 
in other sections. 

Diagnosis. — Syphilitic pemphigus occurs on the palms, is earlier than 
ordinary pemphigus neonatorum, and Sp. pallida can be found in the secretion. 
Ordinary erythemata are brighter red, and associated with friction and mois- 
ture such as from wet napkins, while the syphilide is not necessarily accounted 
for by friction, or by moisture, and is associated with such signs as “ snuffles ” 
and chronic laryngitis. 

Syphilitic epiphysitis is distinguished from true paralysis by the pain on 
movement and contraction of the muscles when the skin is irritated. It 
occurs earlier than scurvy or rickets, appearing about the third week, and^is 
associated with the skin and mucous-membrane lesions of syphilis. Radio- 
graphic examination is of partk^ular value in the diagnosis of syphilitic 
epiphysitis in the first 6 months. ,After this, the appearances may not be so 
characteristic. It is well to remember that syphilis has been found to be 
responsible for many of the nutritional and mental disorders of childhood, 
and that it is advisable to investigate every obscure case with syphilis in 
view. 

Treatment. — Prophylaxis, — In a classical experiment on man, Metchni- 
koff prevented the development of syphilis, after inoculation with virulent 
syphilitic micro-organism, by rubbing the following ointment into the scarified 
area an hour after the inoculation : 

Calomel . . . . • . 33 • 

Lanolin . . . . . . 67 * 

Vaselin ^ . . . . . .10 

Probably a more effective method would be to steep the part for some minutes^ 
in 1 in 2000 iodide of'potassium and mercury and then to rub in the al^ve 
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ointment. 1 have seen many failures from the use of such antiseptics as 
potassium permanganate and even lysol applied thoroughly a few minutes 
after exposure. It is well to remember in connection with prophylaxis by 
disinfection that antiseptics do not act immediately, and that their effect is 
very considerably hampered by organic material. *lt is difficult, therefore, 
to understand how a thm him of potassium permanganate could destroy any 
organisms left on the surface after swabbing the parts. 

During recent years prophyla^s by ingestion of stovarsol tablets, or by 
injection of arsphenamine compounds, has been advocated by many workers. 
Stovarsol, an arsenical preparation, is dispensed in tablets containing 0*25 
gramme each. The person who has been exposed to infection takes four each 
morning before food for four successive mornings, and repeats the treatment 
in each of the following two weeks. When the injection method is employed, 
a short course of intravenous injections of 914 is given, much as indicated 
on pp. 211, 212. Considerable success from these methods has been reported, 
but they are opposed by a number of high authorities, chiefly on the grounds 
of the possibility of their merely masking symptoms. Both antiseptic 
applications and arsenical treatment employed as prophylactics may 
prevent the appearance of the primary sore but not the infection, so that 
those who have employed them should resort to tests afterwards, to make 
certain that no later sign of syphilis appears, e.g. a positive serum reaction. 

The prevention of accidental infection of fingers, lips and other extra- 
genital parts resolves itself into measures to prevent the direct or almost direct 
contamination of abrasions with the micro-organism from syphilitic persons 
who are in the earlier stages of syphilis. Such persons should be warned of 
the risk arising from sharing table utensils, crockery and house linen with 
others. They should not kiss others nor talk directly into people’s faces, 
and articles which they have used should be dipped in very hot water. A 
further precaution is to keep open lesions smeared with an antiseptic ointment 
such as the Metchnikofi cream mentioned above. 

The prevention of transmission to offspring is primarily a matter of 
preventing infection of mothers. A man who has contracted syphilis should 
De advised to wait for at least five years before marrying ; by that time 
the risk of transmission by sexual intercourse has usually gone, whatever the 
treatment. The period can be shortened by treatment, but this must be 
prolonged and thorough. A syphilitic weman is liable to convey the disease 
to her offspring throughout the child-bearing period. Efficient treatment of 
the mother before or during pregnancy will usually prevent the disease being 
transmitted, or, if the latter has already occurred, will go far towards curing 
the infant before it is bom. Naturally, the earlier tins treatment is com- 
menced the more likely the success. 

Since infection of the foetus usually occurs in the second half of pregnancy, 
it follows that if treatment is commenced in the first half, it has an excellent 
chance of preventing transmission. 

Qurative treatment of syphilis . — The remedies most commonly employed 
for the treatment of syphilis are preparations of arsenic, mercury, bismuth 
and iodine. The first three are believed to destroy the parasites ; the last to 
stimulate the removal of granulomatous tissue. * 

The arsenical preparations are organic compounds in which the arsenic 
is tiivalent or pentavalent. The chief pentavalent are stovarsol, mentioned 
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above, and tryparsamide dealt with at the end of this article. The trivalent 
are as follows ; 

** 606,” or dioxydiaminoarsenobenzene dihydrochloride, was produced 
by Ehrlich in 1909. It is now sold as Salvarsan, Arsenobenzol (Billon), 
Arsenobillon, Eharsivan, Diarsenol, and Arsphenamine, according to the 
country of origin and the manufacturing firm. Its official name under the 
Therapeutic Substances Act is Arsphenamine. It is a yellow powder which 
forms an acid solution when dissolved i^ water. Addition of an alkali to 
this solution ca^ises a precipitate which redissolves on addition of more 
alkali. Being liable to change on exposure to air, it is sold in sealed ampoules 
containing weighed amounts of this compound. Owing to the complexity 
of its preparation for administration and the difficulties of this, the original 
“ 606 ” is now very little employed, and consequently special works should 
be consulted for details of its injection. 

In order to obviate the inconvenience of administration which attaches 
to the use of ” 606,” Ehrlich experimented to discover a compound having 
the same therapeutic properties but simpler to administer. The result was 
two preparations, one called “ 914,” which was produced shortly after “ 606,” 
and is now used very extensively. The other, “ Sodium salvarsan,*^ is “ 606 ” 
already converted to the sodium compound. It is a yellow powder which 
requires only to be dissolved in water and can be given much more concen- 
trated than the original preparation. It is about two-thirds the strength 
of salvarsan and, in equivalent doses, is a more easily tolerated preparation 
than the original. 

“ 914,” or dioxydiaminoarsenobenzene monomethylene sulphoxylate of 
soda, is now sold as Neosalvarsan, Novarsenobillon, Neokharsivan, Novarsan, 
Novostab and Neo-arsphenamine. Whatever the trade name, each package 
and ampoule of “ 914 ” must bear the official name Neo-arsphenamine, pre- 
scribed by regulations under the Therapeutic Substances Act. It is a yeUow 
powder (containing 18 to 22 per cent, of arsenic) which is much more liable 
than salvarsan to become toxic on exposure to air, so that it must be admini- 
stered very quickly after the ampoule has been opened and its contents 
dissolved. It is soluble in its own weight of water, in which it forms a neutfal 
solution. The most usual method of administration is the intravenous. 
The dose, from 0-45 to 0-9 for adults (which corresponds to 0-3 to 0*6 of “ 606 ”) 
is dissolved in 2 to 10 c.c. of distilled water and drawn into a S 3 n:inge. The 
S 3 rringe is armed with a fairly fine needle, and the point of the latter inserted 
into the vein, which should be distended as tightly as possible, by fastening 
an elastic band round the upper arm and making the patient grasp a roller 
bandage. A pull on the piston causes blood to flow back into the syringe when 
the needle is properly within the vein. The rubber band is released, the hand 
opened, and the piston pressed steadily home. “ 914 ” can also be given 
intramuscularly or into the deep subcutaneous tissues, the dose being dis- 
solved in about 2 c.c. of water. Its therapeutic efiect when administered 
in this form is undoubtedly greater than when injpeted intravenously, but 
the injection may cause considerable pain, which may be immediate or come 
on 2 or 3 days later and last for about a week. More recently various prepara- 
tions, similar in ifiany respects to 914,” have been synthesised. Their 
great advantage is that they can be injected subcutaneously with very 
little discomfort to *the patient. The best known in this country are 
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Sulfarsenol, Sulphostab, Kharsulphan, Metarsenobillon and Myosalvarsan. 
The official name of preparations of this class is Sulpharsphenatnine. They 
are readily soluble in distilled water, and can be injected in a concentration 
of 0*6 gramme per c.c. of water intramuscularly or just over the fascia 
covering the glutei as follows. In the upper and outer quadrant of the 
gluteal region the skin and fat are pulled away from the underlying fascia, by 
grasping them with the thumb and fingers of the left hand, and a 2-inch 
record needle is entered obliquely..at the base of the pyramid thus produced. 
The needle is made to underrun the fat so that its point may scrape on the 
fascia overlying the gluteal muscles. The charged syringe is fitted to the 
needle and the injection given fairly slowly. The site is then massaged with 
a pad of lint. A preparation known as Stabilarsan is a solution of the base 
of “ 606 ” in glucose ; it is preferably given by the intravenous route. 

Silver salvarsan is a combination of salvarsan and silver. It is an emery- 
coloured powder which forms a dark brown solution in water. It is well to 
dissolve in 8 c.c. water, and, after puncturing the vein, to draw about 2 c.c. 
blood into the syringe. The preparation should be given much more slowly 
than is neosalvarsan, otherwise the patient may suffer from vasomotor 
symptoms as noted below. 

Therapeutic properties of arsphenamine preparations, — ^All the prepara- 
tions mentioned above act more rapidly than mercury or bismuth. The 
greater certainty of cure is shown by the fact that unequivocal second 
attacks of syphilis, formerly a great rarity, are now comparatively common, 
even in the experience of those who understand the difference between 
recurrent and new chancres. Kolle’s silver salvarsan appears to be about 
twice as powerful in immediate therapeutic effect as “ 606,^* and can con- 
sequently be given in much smaller doses. Stabilarsan appears to be slow 
in action as judged by the disappearance of Sp. pallida from open early 
lesions after its injection, but its effect seems to be more profound than that 
of “ 914.” When the results of an intramuscular or deep subcutaneous course 
of neosalvarsan are compared with those of an intravenous course of any 
compound there is little doubt that the advantage rests with the intramuscular 
dr subcutaneous method, and it is reasonable to expect that the same will 
be found with the closely similar preparations known officially as sulphars- 
phenamine. Sufficient is not yet known' of silver salvarsan to indicate its 
position in regard to permanence of effect, but considerable evidence has 
been produced to show that the silver arsphenamine preparations are valuable 
in syphilis of the nervous system. 

Owing to convenience of administration, the worker will probably choose, 
for consulting-room practice, “ 914,” stabilarsan, or one of the silver prepara- 
tions for intravenous, and sulpharsphenamine for subcutaneous, treatment. 

Toxic effects of arsphenamine remedies, — These compounds all tend to 
damage capillary endothelium. In patients who have died as a result of over- 
doses, or of idiosyncrasy, there have been found blockage of cerebral capillaries 
withcSmall hsemorrhagej around ; haemorrhagic nephritis ; haemorrhage into 
lung oapillaries ; submucous petechiae and ecchymoses in the stomach and 
bowel ; and, in a comparatively few cases, degeneration of liver cells 
amounting to a condition like that found in acute yellow^atirophy. 

Clinically, toxic effects are manifested by one or more of the symptoms 
enumerated beio^. Tbd list is a comparatively lon|( one, but most of the 
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symptoms are so mild, infrequent, or preventable as not to preclude the 
routine use of these remedies. In rougnly chronological order they are as 
follows : 

1. During or immediately after the injection, — (1) Vasomotor disturb- 
ances, also known as anaphylactoid symptoms or minor nitritoid crises ; 
(2) urticaria ; (S) 8}mcope ; (4) pain in the gums and teeth. 

2. Following the injection usually in a few hours, and occurring generally 
on the same day. — (5) Rigor, rise of temperature, and headache ; (6) vomit- 
ing, diarrhcBa^ pain in the back and cramp in the legs ; (7) herpes (labialis 
or zoster). 

3. At various times from a day or two to a month or longer after a single 
injection or a course of injections. — (8) Albuminuria ; (9) stomatitis ; 
(10) chronic headache ; lassitude ; loss of appetite, weight and sleep ; (11) 
erythema and dermatitis ; (12) jaundice; (13) severe cerebral symptoms. 

The vasomotor symptoms simulate very closely those of anaphylaxis. 
The face becomes flushed, and the tongue and lips may swell ; there may be 
respiratory distress, and the patient may become unconscious. Often a 
severe attack is followed by more or less generalised urticaria. As a rule 
the symptoms last for about half an hour, but in rare cases recovery is not 
complete for a number of hours. Some patients are peculiarly susceptible. 
In others the symptoms may be produced by imperfect preparation of the 
remedy for injection or too rapid administration, as they depend on the 
physical state of the solution on entering the circulation. As measures of 
prevention, solutions of “ 914 should not be given concentrated if the 
preparation does not dissolve perfectly in practically its own weight of 
water ; sodium salvarsan and silver salvarsan, if given in concentrated 
solution, and stabilarsan, should be injected slowly. The treatment usually 
employed is to inject 10 to 15 minims of adrenalin chloride (1 in 1000) hypo- 
dermically. A good method of prevention is that recommended by Sicard. 
The tourniquet is retained during the injection and may preferably be kept 
on the upper arm for some minutes (even 10 to 16) after removal of the 
needle. In the latter case a pad should be held closely to the bend of the 
elbow to prevent a hsematoma, A feeling of faintness during the injectioiT, 
or immediately after it, may be merely a precursor of vomiting, or due to 
fear. Occasionally, however, it is 8ue to a direct effect of the remedy on the 
central nervous system and may Jbe very severe, fatal cases having been 
reported. Usually syncopal symptoms yield to ordinary restoratives ; in 
some very threatening cases immersion in a hot bath has been reported to 
have brought about rapid recovery. Pain in the gums and teeth is probably 
vasomotor. The peculiar taste in the mouth, of which some patients complain 
during the injection, is a very common symptom when concentrated solutions 
are given. 

Rigor, rise of temperature and headache are very rarely severe, but are 
commoner after first than after subsequent injections. Diarrhasta and vomiting 
are not frequent unless there has been an error in technique, or the patient 
has been indiscreet in his dietary. Quite often they are followed by herpes. 
Usually these symptoms have all disappeared by the next day. They are 
prevented to some bxtent by taking care that the patient has fasted for 
2 hours before the injection. 

Albuminuria very rarely causes any anidety. Stomatitis is not often 
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attributed to arsphenamine remedies, but these undoubtedly seem to increase 
the tendency to this complication which is manifested by patients on mer- 
curial, or bismuth treatment. Chromic headache, lassitude, etc., are symptoms 
of intolerance displayed by a few patients, and indicate the necessity of a 
rest from treatment. • 

Various skin affections may occur besides the urticaria andlierpes mentioned 
above, and may be very serious. The mildest is some slight itching which 
quickly passes off. Some patients show a transient and limited erythema, 
but in a small minority a punctiform erythema quickly* spreads over the 
body, is accompanied by most intense itching, and often then passes 
on to exfoliative dermatitis. The incidence of dermatitis depends largely 
on the intensity of the treatment. Generally speaking, a male adult of 
average build will easily tolerate 4 grammes of “ 914 ** in doses of 0*45 to 
0*76, or the equivalent of this in other arsphenamine remedies, spread out over 
a period of 57 days, but if this period is shortened the percentage of derma- 
titis increases noticeably. A careful look-out for signs of skin irritation 
will often supply timely warning of the idios 5 mcrasy and, by preventing tlie 
administration of more arsenic, will save the patient from a severe attack. 
The treatment of exfoliative dermatitis following arsphenamine injections 
is often troublesome on account of the generalised exfoliation and the local 
pustulation and eczema. Generally, the patient should be in bed and well 
protected. The injection of sodium thiosulphate, which is now sold for the 
purpose in ampoules containing measured amounts, has proved to be very 
useful in aborting the toxic effects of arsenic, bismuth and mercury. The 
dosage for general use is 0-45, 0*6, 0*75 and 0*9 gramme, dissolved in 5 to 10 c.c. 
water, and injected intravenously or intramuscularly every other day. On 
intervening days an intravenous injection of 25 c.c. of a 25 i)er cent, solution 
of glucose is valuable. The injections may be supplemented by pulv. sod. 
thiosulph. gr. xxx, dissolved in half a tumblerful of water, taken each morning 
before food. The administration of liver, on the same principles as in ansemia, 
has recently been found very beneficial. The diet should be simple, contain- 
ing large quantities of bland liquids, and should not include eggs and meat. 
^Locally, calamine lotion is soothing, and an occasional bran bath is valuable, 
but careful precautions should be taken against chill, as these patients are 
very prone to pneumonia. * 

y Jaundice following injections of arsphenamine preparations appears to 
have become much more common in recent years, and a voluminous literature 
on its setiology has accumulated in all countries without any definite consensus 
of opinion having been arrived at. In the very great majority of cases the 
type is mild, with clayey stools and highly coloured urine. Occasionally it 
is much more serious, with severe epigastric and hepatic pain, restlessness 
and delirium, followed by death. The changes found in these rare cases 
hav^ been extensive degeneration of liver cells with round-celled infiltration 
of the supporting connective tissue, multiple subserous hasmorrhages, and 
frequently haemorrhages into lung alveoli. Either t 3 rpe may occur during a 
courbe of injections or be delayed for many months afterwards. In respect 
of the delay in onset, as in some other features, the fatal type of jaundice 
strongly resembles trinitro-toluene poisoning. The exact part pla^^ed by 
arsphenamine in the production of jaundice is unce/tain, but the weight of 
evidence seems at present to favour a connection between the amount 
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administeied as routine in a given time and the proportional incidenee of 
jaundice, the more concentrated the course the higher being the percentage 
of jaundice. A feature of the fatal type of jaundice which has been noted in 
this and other countries i§ its tendency to occur in limited outbreaks which 
bear no apparent relation to changes in technique or brand of the remedy 
employed. This’feature lends some support to the theory, held by some, 
that besides arsphenamine an extraneous agency (bacterial infection ?) plays 
a part in the causation. This view is saipported by evidence furnished 
recently by Huge from the German Navy, in which it was found that the 
incidence of salvarsan jaundice was closely parallel to that of ordinary 
obstructive jaundice. 

For the prevention of jaundice, besides regulation of the dosage, the recent 
experiments by Craven indicate that the diet should be full and contain 
plenty of fats and proteins, with correspondingly less carbohydrate ; the 
free administration of fats and proteins is contrary to previous teaching, but 
Craven’s experiments appear very convincing. For treatment, besides 
reduction of the diet to slops, daily intravenous injections of 25 to 50 or 
more c.c. of a 25 per cent, solution of glucose are useful. 

Severe cerebral symptoms^ with headache followed by mental confusion, 
epileptiform convulsions and coma, ending in death in a large proportion of 
cases, are now very rare, thanks to the moderate doses with which treatment 
is usually commenced. One patient, whom 1 saw in the comatose condition, 
was restored within half an hour by phlebotomy to 20 ounces, the removal 
of 15 c.c. of cerebro-spinal fluid, and the injection of 1 c.c. of adrenalin 
chloride 1 in 1000. OtW workers have since been equally successful by this 
means. The treatment should be applied at once, and the lumbar puncture 
should be repeated if the symptoms continue. Thrombosis of the injected 
vein is more apt to follow injections of silver salvarsan and of stabilarsan. 
It is usually prevented by taking the precaution to clear the needle of solution 
before withdrawing it, by aspirating a few c.c. of blood into the syringe. 

Jarisch-Herxheimer reaction . — A temporary effect of these, as of other 
antisyphilitic remedies, may be to increase the intensity of the syphilitig 
process. This may be important when an artery supplying some vital organ 
is already partly blocked ; then the increase in the severity of the process 
may residt in a complete blockage which may be disastrous, as when a coronary 
artery becomes obstructed, or the ^patient develops hemiplegia, or dies of 
obstruction of the basilar artery. Such cases are very rare. 

Neuro-recurrences . — Though not strictly a direct effect of arsphenamine 
treatment, paralysis of various cranial nerves, especially the seventh and 
eighth, became more common shortly after its introduction. These pheno- 
mena have been proved to be syphilitic recurrences and due to the small 
amount of treatment given in the early days of “ 606.” Since it has been 
recognised that much more than 1 or 2 doses of ” 606 ” is necessary fqr the 
cure of syphilis, neuro-recurrences have become comparatively rare. 

Precautions recommended in treating patients witKarsphenamine prepara- 
tions , — In the case of sufferers from advanced Addison’s disease, bleeders, and 
those on the point of death from severe visceral disease, these remedies are 
contra-indicated. 

In all cases where intravenous injections are employed it is advisable for 
the patient to fast for 2 hours beforehand. Other methods of prevention of 
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this and other toxic effects of arsphenamine consist in scrupulous care over 
technique, particularly in avoiding contact of solutions with alcohol. 

In visceral disease of a less severe type than is mentioned above, in alco- 
holism, and when the patient is prone to such skin affections as eczema and 
severe seborrhoea, it is advisable to beg^n with a dose of 0’15 to 0-3 gramme 
of “ 914,” and to increase the doses with caution ; often ih such cases the 
injections of small doses may be given with advantage twice weekly. The 
same applies to patients sufferingifrom syphilis of the brain, cord or viscera 
when there is reason to fear an exacerbation of the proi;ess. In diabetes 
mellitus it is necessary to be very cautious, as arsphenamine compounds 
increase the blood sugar, and the patient should be watched carefully by 
some one experienced in the administration of insulin. 

In all cases the commencing dose should be moderate, 0-45 gramme of 
“ 914 ” or stabilarsan, or 0-15 gramme of silver salvarsan for an adult male 
who is otherwise healthy. The intervals between doses should be spaced 
in a way which has proved to result in a very low proportion of toxic side- 
effects. I have found in the case of men that, when 6*0 grammes “ 914 ” 
are compressed into less than a 92 day course, the incidence of such toxic 
side-effects as dermatitis increases noticeably. The patient should be 
watched carefully through the course for signs of intolerance. This pre- 
caution may not absolutely prevent severe side-effects, but such as do develop 
will usually be much milder than when no notice is taken, for example, of 
an erythema, and the treatment is continued to the end of the course. 

Mercurial preparations . — Mercury was formerly the sheet-anchor in the 
treatment of sjrphilis. Its action is much slower, however, than that of the 
arsphenamine compounds, and when it is used alone relapses are frequent 
whilst the patient is actually under treatment. In routine work it has been 
largely superseded by bismuth, and it is now used mostly in cases where 
injections are undesirable, or impracticable, or by way of varying the attack 
on the disease. A great advantage of mercury, as of bismuth, is that it can 
be kept almost continuously in the circulation, so that the action is main- 
tained after the arsphenamine has been excreted until it is safe to administer 
another such injection. To ensure the certain destruction of all the parasites, 
it seems to be necessary that an anti-syjphilitic remedy should be present 
constantly in the body fluids for a period of many months. 

Methods of Administration. — ^The K>ral method is much favoured, but 
is apt to cause gastro-intcstinal disturbance, and is exposed to the risk of 
failure through the patient’s forgetfulness. I employ it only in those cases 
where the patient cannot take injections or inunctions and also when, a large 
amount of arsphenamine and mercurial or bismuth treatment having been 
given, the patient cannot continue injections or remain under close observa- 
tion. Favourite preparations are — (1) Hydrargyrum cum creta, grs. i to ij ; 
(2) hydrargyri iodidum viride, gr. i to J ; (3) hydrargyri perchloridum, gr. J ; 
(4) hydrargyrum tannicum oxydulatum, gr. i ; (5) pil. hydrargyri, grs. i 
to iij'; (6) liq. hydrargyri perchloridi, 3Jto i, often prescribed in a mixture 
with potassium iodide. The first flve of these arc usually given in pill form, 
often combined with a little opium, e,g, pulv. ipecacuanhas compositus 
grs. i to ij, or extractum opii gr. to counteract the imtant effect. It is a 
good plan to ring the changes on these preparations uptil one is found which 
does not upset the patient. Being sceptical of the absorption of mercury 
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prescribed in fine subdivision, as in bydrarg. c. cret. and pil. hydrarg., I prefer 
to give it in the form of the iodide or perchloride. Recent work indicates 
that hydrarg. c. cret., prepared according to the formula in the 1914 edition 
of the B.P., rapidly decomposes, forming hydrarg. perchlor. This probably 
explains its absorption, but the disadvantage is that the effective amount of 
mercury in the dose must depend on the staleness of the preparation when 
it is administered. Generally speaking, the best plan of administration is to 
give courses of 6 weeks, gradually increasing the daily intake of mercury until 
slight signs of stomatitis appear, and then reducing the dose. After the 
first and second courses rests of a week are given, and at the end of the third 
the interval is one month, after which the series of three courses is repeated. 
The length of time over which this treatment is prolonged depends greatly 
on the amount and character of the previous treatment. 

Inurwtion. — This is a valuable method of administering mercury, but 
must be carried out by a skilled rubber, and has the inconvenience of eoil- 
ing the skin and clothes. On successive days 5 to 10 grammes of 33J per 
cent, mercurial ointment are rubbed for twenty minutes into thighs, calves, 
arms, chest and back, a bath being taken on the sixth day and the cycle re- 
started on the seventh. The number of rubbings varies from 60 to 200 
in a course, the length of a course depending on the patient’s tolerance, 
which is judged by the state of the gums, the weight and the general well- 
being. 

Intravenous injections are rapid in effect, but very apt to give rise to toxic 
symptoms ; they appear to me to have the further disadvantage that the 
effect is not sustained, and they must be administered daily or every other 
day. The usual preparations employed are the cyanide and the perchloride, 
in doses of 1 c.c. of the 1 per cent, solution daily or on alternate days to a 
total of twenty or thirty. 

For intramuscular injections both soluble and insoluble preparations are 
employed. Among the soluble preparations are the biniodide (1 per cent, 
solution) in doses of 1 c.c., the bibromide, the benzoate and the perchloride. 

The insoluble preparations most commonly employed are mercury in 
fine subdivision, calomel and mercury salicylate. Suspensions of these 
remedies ready for use are sold b^ most chemists. The doses usually em- 
ployed are : mercury, 1 to 1^ grs. ; calomel, J to } gr. ; salicylate, 1 J to 2 grs. 
Calomel causes more pain than the efther two, but is far more active. Mercury 
salicylate is probably the least active of the three, as investigations by 
Lomholt suggest strongly that it may be excreted largely unchanged, the 
mercury ion never having come into action. Consideration of recent work on 
the subject suggests a preference for calomel when mercury is given by the 
intramuscular route. The advantages of the insoluble preparations are that, 
on account of the slow absorption, enough mercury can be given in one 
injection to last a week, and that the effect is sustained. 

The technique of intramuscular injections is simple. The site usually 
chosen is the upper and outer quadrant of the ghiteal region. A ntedle 
2 inches long is introduced, almost to its full length, perpendicularly to the 
skin surface. The Ijase is examined to see that no blood is oozing from it, 
the syringe is applied, the piston pulled upon to see that the needle point is 
still not within a veii^ and the piston is then pressed home. The needle, 
having been withdrawn, the site is well massaged with a ball of cotton- wool. 
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Before an insoluble preparation is drawn into the syringe, the suspension 
should have been wellmixed, either by stirring with a glass rod or by energetic 
shaking of the bottle. 

Toxic effects of mercury , — These are stomatitis, nephritis, colitis, general 
malaise and dermatitis. ^ 

Stomatitis can usually be prevented by care. The patient’s teeth should 
be set in order before starting the course, and he should brush his teeth night 
and morning ; the tooth brush shoald be kept in an antiseptic solution, such 
as chloramine T., 0*5 to 1 per cent. Potassium chlorate is ifseful, and maybe 
incorporated in the dentifrice. If the gums become sore, the mercury must 
be stopped and more energetic treatment applied to the mouth. Lozenges 
of potassium chlorate to suck, and swabbing with peroxide of hydrogen 
followed by the application of a 10 per cent, solution of “ 914 ” usually suffice 
to restore the gums to a healthy condition. An astringent mouth wash 
should be employed and injections given of sodium thiosulphate. (See p. 204). 

Nephritis rarely results from the moderate doses of mercury now em- 
ployed, but the irritant edect of mercury on the kidneys should be 
remembered in cases where these organs are already diseased. 

Colitis is extremely uncommon as the result of the ordinary mercurial 
course of treatment. General malaise is apt to result from pushing mercury 
too freely, and it is always advisable to keep a close watch on the patient’s 
weight and general condition. Dermatitis as a result of mercurial treatment 
alone is very rare. 

Bismuth preparations, introduced by Sazerac and Levaditi in 1921, have 
rapidly acquired a prominent position amongst anti-syphilitic remedies, 
and have now largely supplanted mercury wherever the intramuscular, or deep 
subcutaneous, route of administration is practicable. Bismuth is tolerated 
better than mercury, in doses which can be administered with at least equal 
safety, and acts more rapidly than the older remedy, while a course of 
bismuth injections goes farther towards eradicating the disease than does 
a corresponding course of mercurial injections. Some workers assert that 
bismuth is equal in effect to the arsphenamine preparations, but the majority 
opinion is that it should be used in conjunction with these, in substitution 
for mercury. The toxic effects of bismuth^ are somewhat similar to those of 
mercury. The first sign of saturation is a slaty-blue line at the margins of 
the gums, particularly at the incisor teetfi. If the remedy is continued, the 
buccal mucous membrane may become stained, and aphthous stomatitis 
supervene. If the remedy is pushed still farther, gangrenous stomatitis may 
result. The early bismuth blue line may persist for many weeks after suspen- 
sion of the remedy. Albuminuria may result from over-dosing, but disappears 
quickijr if the remedy is suspended as soon as it is noted. Colitis is un- 
common, but certain subjects may complain of depression of spirits and 
insomnia, which may easily be attributed to other causes than bismuth poison- 
ing. Generally, however, bismuth gives rise to less trouble on account of toxic 
effects than does mercury. The metal can be administered in a large variety 
of forms, and the number of preparations on the market, each with a different 
trade name, is legion. 

They may perhaps best be classified now on the basis of the rapidity with 
which they are absorbed when administered by the intramuscular or deep 
suteutaneous route, by either of which the remedy is now almost invariably 
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given. The intravenous route is far more apt to give rise to toxic symptoms 
than the subcutaneous or intramuscular, and appears to offer no compensating 
therapeutic advantage. The classification on the basis of rapidity of absorp- 
tion is as follows : {a) W^itery solutions ; (6) solutions in oil ; (c) suspensions 
of insoluble compounds in a WiJtery medium ; and (d) suspensions of in- 
soluble compoiftids in an oily medium. The rates at which they are 
absorbed are in the above order. Solutions in water are not greatly used 
now, because they cause more pain than tlie others and also are more rapidly 
absorbed than is fconvenient ; in this respect their effects approach those of 
preparations given intravenously. Oily solutions, the camphor-carboxy- 
late, the naphtlienate and the basic //.-carboxethyl -^-methyl monoate, have 
come much more greatly into use in the last few years, for from the point 
of view of absorbability tliey appear to be tlie happy medium between the 
water-soluble preparations and tiie water-insoluble in a watery medium. 
The rate at which they are absorbed makes it advisable to administer a dose 
twice or three times weekly. Between the two insoluble classes of preparations, 
those in a watery medium and those in an oily one, there is probably little to 
choose, but Lomholt’s work indicates that the former are more evenly absorbed. 

Choice of 'preparation , — The general principles I would follow are these : 
In early syphilis, when an arsphenamine pre])aration is being used at the 
same time, this can be relied upon to bring the activity of the spirochaotes 
to a standstill rapidly, and the role of the bismuth should be to keep up the 
effect, remaining in the tissues in sufficient strength between injections of 
the arsphenamine preparation and for some time afterwards. The prepara- 
tion should be one whicli is absorbed rather slowly, but regularly, and does 
not huri. For this reason I prefer an insoluble compound, such as the 
oxychloride, suspended in a watery medium, or the salicylate or subsalicylate 
in oil. If a more rapid absorption is desired, using the same compound, the 
weekly dose can be injected into two sites. 

In certain cases it may be desirable, whilst still using an arsphenamine 
compound, to bring the bismuth more quickly into play, and I would then use 
an oil-soluble pre})aration, while for a still more rapid action I would prefer ji. 
water-soluble ; but in both these cases the weekly amount would be given 
in 2 or 3 doses at a two to four-da^ interval. 

In early cases where for any reason an arsphenamine preparation could 
not bo used, I would employ a solifble preparation in maximal doses, given 
twice or thrice weekly, until a course of a dozen had been given, and would 
thea continue with the more slowly absorbed preparations mentioned above. 

In older cases, the more slowly absorbed preparations seem to be indicated, 
but the changes can and should be rung more freely. 

In cases in which it is important that the efiect of the metal should be 
stopped as soon as desired, as when one is feeling one’s way with a patient 
who has previously shown intolerance and one does not wish absorption to 
be going on after signs of intolerance have appeared, it seems best to use a 
water-soluble or an oil-soluble preparation. • • 

To this should be added a reference to some recent work by Hanzlik and 
colleagues (U.S.A.), which indicates that bismuth acting as an acid is much 
more likely to penetrate the central nervous system than is bismuth in the 
form of a base, as in n\ost of the preparations on the market. The authors 
made a preparation called iodo-bisraitol, which is sodium iodo-bismuthite^ 

14 
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dissolved in ethylene glycol, and found that after injections of this compound, 
both into men and animals, bismuth was found in the cerebro-spinal fluid in 
a high proportion of cases. If this work is confirmed, the inference would 
be that such a preparation should be chosen for the treatment of syphilis of 
the central nervous system. In this case the well-known iodo-bismuthate 
of quinine would appear to be the most suitable of the preparations available 
for the same purpose in this country. 

With regard to the dosage, as^a rule, it is best to reckon this in terms of 
bismuth metal per week. In a course lasting approximately 10 weeks, I 
usually give to an adult male in whom there is no particular contra-indication 
from 0*24 to 0*32 grin, of the metal per week when the preparation is in the 
form of an insoluble compound, and from 0*16 to 0*2 grm. per week when an 
oily solution is used . The insoluble preparation is given once a week, and the 
oily solution twice or thrice weekly. An exception to such a general rule seems 
to 'be indicated when the insoluble preparation employed has a low bismuth 
content, such as iodo-bismuthale of quinine (about 20 per cent. Bi.). In this 
case the bulk of the preparation makes it difficult to give the required weekly 
dose of bismuth in one injection, and it seems better to give 3 c.c. of the 10 per 
cent, suspension (Bi. 0*7 grm.) two to three times a week. 

In average early cases, I give bismuth concurrently with arsphenamine 
preparations, believing that when the latter are used alone at the commence- 
ment and in such doses as effectually to stop the interaction between parasite 
and skin, there is a much greater likelihood of the parasite getting a footing 
in the central nervous system. In this matter of concurrent arsphenamine 
with bismuth and of alternating arsphenamine courses with bismuth ones, 
there is a difference of opinion amongst syphilologists, probably the majority 
in this country believing in the concurrent plan. My own views are based 
largely on the facts that in the early days of arsphenamine treatment, when 
great reliance was placed on the administration of “ 606 ** in full or nearly 
full doses without the concurrent administration of mercury, syphilitic neuro- 
recurrences were common, and that in more recent years in certain clinics 
where the first course of treatment consists entirely of “ 606 ” or “ 914 in such 
doses as we know rapidly bring about the disappearance of Sp. fallida from 
the secretion of superficial lesions, the incidence of such neuro -recurrences 
has also been high. Certain clinics in which the alternating plan is followed 
have not had this experience, and the explanation of the difference may lie in 
the dose of the arsphenamine preparation. If the dose of arsphenamine used 
alone in a first course given to an early case of syphilis is not so high as that 
mentioned above, it may be that the interaction between skin and parasite 
continues, and so evokes an immunity response which prevents the spirochcete 
from stimulating a big enough reaction in the meninges to cause symptoms. 

There are experimental grounds for believing that the presence of another 
metal in the circulation at the time an arsphenamine preparation enters it 
assists the effect of the latter, so that, apart from other reasons, the simul- 
taneous injection of ar^sphenamine and bismuth appears likely to have the 
adv^intage of affording better results than when a course of bismuth (or 
mercury) follows one of arsphenamine. 

Iodine preparations promote the resolution of s^^hilitic processes and 
are most useful in the later stages. The tissue reaction is qualitatively the 
same in all stages, however, and there are grounds 'for supposing that the 
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syphilitic infiltrate tends to bury the parasites, making them inaccessible 
to anti-syphilitic remedies, so that there is a use for iodine preparations in all 
stages. tJsually I have given them for short periods between courses of 
treatment by arsphenamme and mercury or bismuth, on the principle ofpre- 
paring the ground for *the further action of the more definitely specific 
remedies. The»favourite preparation is potassium iodide, in doses of 5 to 
30 grains twice daily. It may cause gastro-intestinal disturbance, even 
when given very dilute in water, and is then better tolerated if made up in 
a cent, per cent. -isolution and the dose dropped into milk. The depressing 
effect of potassium iodide is overcome by giving it with nux vomica. Many 
proprietary preparations are advertised as superior to potassium iodide, 
but they should be reserved for cases where the older preparation cannot be 
tolerated. Sodium iodide may be given intravenously. 

General management of syphilis , — The main principles to be observed in 
the treatment of syphilis are — (1) to begin as early as possible, before the 
micro-organism has become buried in the sclerosed primary sore or entrenched 
in comparatively inaccessible regions, such as the central nervous system ; 
(2) to continue as long as experience shows that there is a possibility of the 
patient relapsing if treatment ceases ; (3) to exploit the patient’s natural 
resistance, by maintaining his general health in the highest possible 
condition. 

Since the decision as to cure has to be postponed for some years after 
suspension of treatment, and relapse cases are particularly difficult to cure, 
it is better to treat all cases as if they were of the resistant type, even at the 
risk of overtreating some. Too much reliance is placed at present on a 
negative scrum reaction as an indication for suspension of arsphenamine 
treatment, and I do not believe in continuing only with mercury after the 
reaction has become negative. Mercury is a slowly acting, comparatively 
feeble anti-syphilitic remedy, and if arsphenamine and bismuth remedies had 
not come into use, tlie two years’ treatment formerly considered sufficient in 
this country would long ago have been prolonged to four or five as in other 
countries. ^ 

In all cases of primary sore it is very important to apply local treatment 
to destroy the organisms in situ ; otherwise they may escape the remedies 
circulating in the blood. It may 'be possible to remove the sore by circum- 
cision, or to destroy it with a cautcA-y. Failing this, the sore may be rubbed 
with 30 per cent, calomel ointment, or injected with a solution of “ 914 ” 
(say:, 0*15 gramme in 0*5 c.c. water). 

With regard to the programme of treatment to be followed in an ordinary 
case of early syphilis in a man of average weight without clinical signs of 
disease of the central nervous system or of any viscus, the following is a line 
of treatment which analyses of results of similar programmes leads me to 
believe is likely to be followed by a minimum of relapse. The unit coyrse is 
as shown below. For the sake of convenience the arsphenamine preparation is 
given in terms of “ 914 ” or neo-arsphenamine on the understanding 4hat 
another preparation such as “ 606 ” or stabilarsan in convenient dosage can 
be substituted, or sulpharsphenamine if the subcutaneous route is preferred. 
The bismuth preparation shown in the course outlined is bismuth oxychloride 
with a bismuth content of 80 per cent., and the dose shown is contained in 4 c.c. 
of a 10 per cent, suspension. If an oil-soluble preparation is preferred, it is 
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given twice weeklyin a dose of 0‘08 to 0-1 grm. Bi. (usually contained in 2c.c. 
of tlic jirepiiration). 

(1) Th roc injections of 0-45 gramme “914” intravenously, with 0*3 
gramme Hi. intramuscularly at weekly intervals. 

(2) Two injections of 0*60 gramme “9^4,” with Bi. as above, at weekly 

intervals. •* 

(3) Two injections of 0*75 gramme “ 914 ” with Bi. as above, at weekly 

intervals. i 

(4) Three injections of 0*75 gramme “ 914,” with Bi. a« above, at weekly 
intervals. 

For scro-negativc primary cases three such courses, and for sero-positive 
and secondary eases three after that which ends with negative serum reactions, 
are desiralile. The interval between any two courses should be from 6 to 10 
weeks, the slioj’ter interval between the earlier, and the longer between the 
later, courses. 

My analyses of results of treatment of early cases of syphilis leads me to 
believe that less than the above amounts of treatment would be followed by 
a higher percentage of rela])se tlnan is desirable. 

Before suspending treatment the blood and cerebro-spinal fluid should be 
negative. After suspending treatment the jiatient should be put under 
observation, being examined clinically once a month, and by Idood test 
every 3 months for a yenr. At the end of the year both blood and cerebro- 
spinal fluid are examined a week after a provocative injection of, say. 0*45 
gramme “914.” During the second year the blood tests are at intervals 
of 6 months, the provocative injection and examination of ccriibro-spinal 
fluid being repeated at the end. As a rule it is not advisable to allow a 
patient to marry unlil after 5 years from infection and after remaining free 
from all signs, clinical and serological, for at least 2 years following suspension 
of all treatment. 

In later cases of syphilis the line of treatment depends very much on the 
involvement of visceia and/or central nervous system, the treatment of which 
jg discussed elsewhere in this work. For cases of tertiary syphilis affecting 
the external and supporting structures and for latent ones, the first course can 
usefully be on the same lines as showm above, while in later ones it may be 
preferable to rely more on bismuth, giving! his entirely, or interspersing a few 
doses of an arsphenamine preparation. « It is w^ell also to administer con- 
siderably more iodine to later cases, and commonly I give it throughout each 
course, pushing the dose of iodide of potassium up to 90 or 120 grains a day. 
In these later cases it is often very difficult or even impossible to convert the 
serum reactions to negative, and many syphilologists will not treat them 
beyond the stage w'hen they show no clinical signs, maintaining that it is 
hopeless to convert the reactions, that the treatment only gets on the patient’s 
nerves, and so forth. I am sure that this view is mistaken. Patients with 
latent syphilis who have not complained of any particular feeling of ill-health 
commonly remark aftgr the first or second course of treatment that they 
now feel better than they have done for years ; it is as if an insidious depressor 
of health had been removed. Moreover, it is not true that treatment of 
these cases has no effect on the serum reactions. If a sehim test is employed 
which measures the strength of reaction in units, the effect of treatment is 
obvious. Thus, in a case tested by the Sigma method before treatment, the 
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reaction may be, say, 36 units ; at the end of the first course in such A case 
it is often 18 or 20 units ; at the end of the second course, 8 or 10 ; and so it 
gradually becomes reduced to 2 or 3, a number which is still regarded as 
positive, and at this it i§ apt to remain. [ usually treat steadily until the 
figure indicating the strength of^serum reaction has nob been reduced for 
two or three coifrses, and then advise continuation treatment at the rate of 
about three courses in 2 years. It is very important in these later cases to 
examine carefully the cardio- vascular and nervous systems. If the cerebro- 
spinal fluid is positive, there is little hope of restoring it to normal by ordinary 
anti-syphilitic treatment. In such cases tryparsamidc, a penta valent arsenical 
compound, is probably the best remedy to employ at first. It is given intra- 
venously in weekly doses, commencing with 2 grammes for an adult and 
increasing at once to 3 grammes, dissolved in 10 c.c. distilled water, in course's 
of about 10 injections, with intervals of about 6 weeks between courses. The 
concurrent use of bismuth seems to be advantageous in these cases, and* the 
preparation of choice seems to be iodo-bismuthate of quinine, or similar 
compound, in which the bismuth is in the form of an anion. Assuming that, 
as is usual, no sign of optic nerve disturbance appears, patients commonly 
tolerate very large total amounts of tryparsamide —as much as 5 or more 
courses. The cerebro-spinal fluid should be examined periodically, and the 
tryparsjimidc treatment is continued in regular courses, with intervals, so 
long as improvement is steady. If no improvement in the state of the fluid 
is apparent by about the end of the third course, one considers the institution 
of pyrog(mic therapy. The most effective form of this is by malarial inocula- 
tion, and usually about ten paroxysms of fever are allowed before inter- 
ference by mcuins of quinine, or some similar remedy. Other forms of fever 
therapy, such as intravenous injection of T.A.B. vaccine, intramuscular 
injection of milk or of sulf)hur oil, arc sometimes used, but do not seem so 
effective. After the fever treatment it is best to continue with the tryparsa- 
mide and bismuth, or with some form of ordinary anti-syphilitic treatment. 

Pregnant ivonien are treated on much the same lines, the dose not ex- 
ceeding 0*6 gramme. On account of the susceptibility of tiie kidneys, it inajj 
be advisable to withhold mercury or bismuth fur the first few injections 
until it is seen how tJie injections are tolerated. Treatment may be con- 
tinued almost to the end of prcgntincy, a careful watch being kept on the 
kidneys throughout. ♦ 

Syphilitic infants . — The treatment of syphilitic infants is carried out on 
the same principles as that of adults. It may bo difficult to decide whether 
the infant should be treated or not. TJie decision naturally rests on one's 
judgment as to the chances of the infant liaviiig escaped. A reasonable 
working plan seems to be as follows : Jf the motlicr’s infection is of less than 
5 years’ duration, or if older than this is accompanied by active clinical 
lesions, and treatment was commenced in the second half of pregnanpy, I 
regard the infant as having been infected, and treat it on the same prolonged 
lines as in the case of an adult with acquired syphili.**. If in such a cas# of 
maternal infection the treatment was commenced in the first half of pregnancy 
and was carried out faithfully and well to the end, or if the mother’s syphilis 
is latent and of more than 5 years’ duration, it seems reasonable to regard the 
infant’s chances of havi^fg escaped as sufi&cieiitly good to withhold treatment 
until positive evidence to the contrary appears. If the treatment of the infant 
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is commenced, it should be carried out thoroughly as if there was no doubt 
whatever about its infection. The infant about whose infection there is a 
doubt should not therefore, as is often done, receive partial treatment. 
Needless to say, whether the offspring of a syphilitic mother is treated or 
not, it requires prolonged observation before it can be regarded as definitely 
having escaped infection ; until this becomes a regular practice, we shall 
continue to see the unnecessary crippling with interstitial keratitis and other 
late effects of congenital syphilis v^iich at present are a standing reproach to 
preventive medicine. • 

In most cases it will be found convenient to inject sulpharsphenamine 
intramuscularly. If the intravenous route is preferred, the vein usually 
chosen is the external jugular or one in the temporal region. A good com- 
mencing dose is 0-05 gramme, though Findlay recommends 0*10 to 0*15 for 
an infant of 1 to 2 months, increasing to 0*2 to 0*3 in older children. 

Mercury is commonly given in the form of hydrargyrum cum creta by 
the moul-h ; as mercurial cream intramuscularly in doses of J to J grain 
according to age, or by inunction. Probably the most convenient and effi- 
cacious method is by inunction. A piece of mercurial ointment the size of a 
pea is rubbed, as Findlay recommends, for 15 minutes on successive days, 
into abdomen, back, one axilla, other axilla, one groin and other groin in 
turn, returning to tlic abdomen on the seventh day. This is continued for 
many months. Bismuth injections are well tolerated, and arc usually prefer- 
able ; the dosage is being calculated according to the weight of the patient. 

Needless to say, the hygienic conditions of the patient must be calculated 
to raise its general resistance to infection. 

L. W. Harrison. 


SPlllOCHiETOSIS ICTEKO-lIiEMORRUAGlCA 

This form of jaundice was first differentiated by two Japanese workers, 
Inada and Ido, in November 1914, who made a full investigation into the 
semiology, symptomatology and pathology of the disease. In September 
1916, Capt. A. Stokes, R.A.M.C., and Capt. J. A. Ryle, R.A.M.C., published 
an account of several cases which they cdrcfully investigated amongst our 
troops in Flanders, and later, in Januaiy 1917, they published a further 
account of their work. Lord Dawson, Lieut.-Col. Hume, R.A.M.C., and Ca])t. 
S. P. Bedson, working independently, published in Se])tember 1917 a very 
complete account of their observations on cases occurring in the army in 
France. This form of jaunclice has been closely studied in various parts of 
the world, and most careful investigations have been made. Thus, in the 
French army, the disease was found by Martin and Pettit, who published an 
account of it in October 1916, and have made several further contributions. 
Investigations on similar lines were made in the Belgian and Italian armies. 

r^Bnition. — An acqte febrile disease in which jaundice usually appears 
about the fourth or fifth day, and associated in severe cases with hsBmorrhages 
from the nose, lungs, stomach or bowel, or a purpuric rash. It is caused by 
a specific spirochacte. * 

.£tiology. — Infection , — The occurrence of the disease in rats has also 
been cioselv studied on the Continent, in Japan, America, etc. ; and in 
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March 1918, Dr. A. E. Coles found on examination of rats at Bournemouth 
that 9 per cent, were infected with the specific spirochaDte— Spirochaeta 
(Leptospira) ictero-hssmorrhagica. It seems probable that infected rats hj 
means of their infected urine contaminate the soil and water in the locality, 
and by this means infection is conveyed to man. During the Great War the 
disease appeared endemic in rat-infested wet trenches. Dogs are susceptible to 
infection with the spirochaete, causing jaundice, and it has been stated that this 
organism is the common cause of Canine .Jaundice. It has not been proved 
that the disease is conveyed by the consumption of infected food or water, 
and infection from patient to patient in hospital does not usually occur. Any 
race may be infected. The disease does not appear to occur in tropical 
countries, but is associated with temperate climatic conditions and damp. 

Pathology. — In three cases described by Dawson, marked evidence of 
duodenitis and intense inflammation in the area round the ampulla of Vater 
were found. Stokes did not mention the occurrence of duodenitis in his 
fatal cases. Both observers describe the bile-duct as being free from in- 
flammatory changes to the naked eye. The liver showed usually few 
abnormal changes inacroscopically, but on microscopical examination some 
cases showed evidence of cellular degenerative changes. In one case described 
by Dawson, the liver was diminished in size, its capsule wrinkled, and micro- 
scopically there were numerous areas of cell necrosis ; in other words, a 
condition of acute yellow atrophy was found. The condition of acute yellow 
atrophy in fatal cases of spirochcctosis ictero-haemorrhagica is apparently 
uncommon, death usually resulting from the toxaemia of the disease rather 
than from auto-intoxication consequent on acute yellow atrophy. The 
kidneys showed in all cases some degenerative changes of the epithelial cells. 
In some, there was evidence of a nephritis which in a certain number was 
haemorrhagic in character. In none of Dawson’s or Stokes’ cases was any 
enlargement of the spleen found. 

The scarcity in number of organisms present in infected patients makes 
it necessary frequently to resort to guinea-pig experiments in order to dis- 
cover the spirochacte. The guinea-pig is extremely susceptible to the disease, 
and the introduction of infected material into the intraperitoneal cavity ?s 
followed, after an incubation period, by a rapid development of typical 
symptoms, associated with a heafy infection, so that it is easy to demon- 
strate the spirochajte. In man th(^ blood infection is of short duration, and 
after the fifth day of the disease the chances of a positive result diminish. 
The infection, as already mentioned, is not a heavy one, so that blood film 
examinations arc usually negative. Introduction of some of the blood 
(3 c.c.) into a guinea-pig intraperitoncally is likely to give a positive result 
up to the seventh day of the illness. 

The urine, from the tenth day to the fifth week, usually contains 
spirochsetes, and the centrifugalised deposit may yield a positive result on 
microscopical examination, or a portion injected into a guinea-pig may 
reproduce the disease in it. The spirochaete obtained from the uri^je is 
agglutinated by the blood of the patient after the fourteenth day of the 
disease. After the fourteenth day of the disease, protective substances 
conferring immunity are found in the blood, and an immunity test with 
guinea-pigs was described by the Japanese workers. 

Symptoms and Cdurse. — Dawson gives the following account : The 
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disease has more often a sudden than a gradual onset, and manifests itself 
hj shivering, head and body pains, great prostration, vomiting and 
diarrhoea. T^he temperature rises quickly to 102** or higher. During the 
succeeding 3 or 4 days the conjunctivse become injected, and herpes, which 
is liable to become hsemorrhagic, appears on the lips in about 40 per cent, of 
the patients. Bleeding occurs in most of the severe cases, but uncommonly 
in the mild cases. It may come from the nose, lungs, stomach, bowel, or as 
a purpuric rash. Early in the illness a slight haemoptysis is a valuable 
diagnostic sign. It is to be noteef that haemorrhage often j)recedes jaundice 
in order of appearance. 

** The jaundice usually appears on the fourth or fifth day, but may be 
as early as the second, and as late as the seventh day. It reaches its height 
about the tenth to twelfth day. In some cases it is intense, and the skin 
takes the greenish hue met with in complete obstruction of the common 
bile-duct. Constipation is marked. The stools may become clay-coloured, 
though in most cases a small quantity of bile gives them a light brown colora- 
tion. Tenderness in the upper abdomen is usual. The tongue is furred and 
brown. The liver is frequently enlarged to the extent of two or three fingers’ 
breadth below the costal margin. The spleen is not palpable. The glands 
in the axillsB and groins are sometimes enlarged and shotty. In severe cases 
there are evidences of an acute bronchitis. The respiration rate may rise 
to 28 or 30, and when a fatal result is impending may resemble that met with 
in urasmia. The pulse is slow in proportion to the pyrexia, a rate of 75 to 85 
being quite usual. In this respect the disease resembles enteric fever, though 
differing from the latter in that the heart docs not block with atropine. The 
systolic blood pressure is about 120 mm. Hg, being higher than that of enteric 
fever. The early weakness and prostration are characteristic of the disease. 
Frontal headache and aching behind the eyeballs arc distressing symptoms 
of the commencement, but diminish as the days pass. The muscular pains 
last longer, and are at times intense. Twitchings and convulsions may 
precede or accompany the coma of the fatal cases. 

“ The urine contains bile in abundance, which may persist for 4 to 5 weeks. 
Albumin is usually present, and may reach a sixth ; casts — hyaline, epithelial 
and granular — are common. Some French authors lay stress on the evidence 
of renal insufficiency. • 

“ The course of the illness varies wiih^the severity of the disease. In the 
acute case an irregular type of pyrexia persists for 10 to 14 days and ends by 
lysis. In some instances there is a secondary rise of fever about the beginning 
of the third w^eek which is difficult to explain, since there is no accompanying 
exacerbation of symptoms or^ increase of jaundice. The jaundice will reach 
its height about the tenth day, and this often coincides with the fall of 
the temperature. In other cases the temperature will fall earlier while the 
jaundice is still deepening. Convalescence is slow but recovery is complete.” 

It'is interesting to note that spirochaotosis ictero-haemorrhagica may occur 
without jaundice. Stokes stated that in 100 cases examined by him, jaundice 
occurred in only 60 per cent. 

Diagnosis. — A comparison of the symptoms of spirochaetosis ictero- 
haemorrhagica with those of epidemic catarrhal jaundice renders it perfectly 
clear that the two diseases are quite distinct. In epidemic catarrhal jaundice, 
the low mortality, the premonitory period of several days before the onset of 
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pyrexia, the absence of herpes and haemorrhagic symptoms, the absence of 
symptoms of severe toxaemia, and the common occurrence of splenic enlarge- 
ment are prominent distinguishing features. 

Prognosis. — The Japanese workers found a high mortality in their cases 
— about 30 per cent. Stokes pjat the mortality figure of his cases as less 
than 6 per cent.» Dawson estimates the mortality as not more than 4 to 5 
per cent, in his series. 

Treatment. — This is on the lines of epjdemic catarrhal jaundice (p. 340). 
No specific treatment appears to be of value. 

W. H. WiLLCOX. 


RELAPSING FEVER 

Synonyms. — Spirochaetosis ; Febris Recurrens ; Spirillum Fever ; Famine 
Fever ; Tick Fever, etc. 

Definition. — A group of specific infectious fevers due to spirochaetes 
(treponemata) and spread by lice or argasine ticks, characterised by a variable 
number of febrile relapses. 

iEtiology. — Relapsing fever occurs in many parts of the world and 
is often seen in epidemic form during wars and famines. It is rare in 
England, but occurs in parts of Europe, including Russia and Turkey, and in 
India, Cochin-China, Algiers, Egypt, Africa ami the United States it is not 
infrequent. All ages and both sexes are liable. The different varieties of 
the disease are caused by spirochaetes demonstrable in the peripheral blood 
during the febrile paroxysms, and they may be divided into the lice-borne 
and tick-borne fevers. The varieties transmitted by lice include (1) 
European relapsing fever due to Tre'ponema recurrentis (the old spirillum of 
Obermeier) ; (2) Northern African relapsing fever produced by T. herberum ; 
(3) Indian or Asiatic relajising fever caused by T. carteri ; (4) North 

American relapsing fever attributed to T. novyi. The varieties transmitted 
by the argasine ticks incliuhi (1) Central African tick fever due to 1\ duttoni 
transmitted by Ornithodorm mouhata ; (2) Somaliland tick fever transmitted 
by 0. saviynyi ; (3) Persian and North-West Indian relapsing fever caused 
by r. 'persicum and transmitted by 0. tholozani or 0. lahorensis ; (4) Spanish 
relapsing fever attributed to T. hisjXbnicum and transmitted by 0. maroccanus ; 
(5) Central American relapsing fev.^r due to T. venezuelense transmitted by 
0. veneziielensis) (6) Panama relapsing fever due to T. neotropicalie trans- 
mitted by 0. talaje. At present it appears somewhat doubtful whether the 
creation of the numerous species of spirochsetes detailed above is justified on 
grounds other than those of convenience. Lice only infect after they have been 
crushed and the spirochsetes liberated from tlie coelomic fluid ; scratching there- 
fore plays an essential part in transmission. With ticks the spirochajtes are 
liberated in the coxal fluid, and the anal excrement is also said to be infected ; 
from this source man generally acquires the disease, but it is also possible that 
it may be transmitted during biting, as spirochsetes |Lre demonstrable m the 
salivary glands of ticks. In fowl spirochsetosis, T, gallinarum is definitely 
transmitted by the bites of the tick Argos persicus. The ova become infected 
and new generations*of ticks can pass on the disease in hereditary fashion. 

Pathology. — In uncomplicated cases petechial hsemorrhages and occa- 
sionally jaundice are found. The spleen is soft and congested and often 
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the site of multiple infarcts, while the liver is enlarged, friable and hyperaemic, 
and along with the kidneys and heart shows cloudy swelling and fatty 
degeneration. The long bones contain red marrow. Congestive changes in 
the cord and brain and iritis have also been described, especially with 
r. duttoni. Microscopically, spirochaetes {ire dembnstrable in endothelial 
cells throughout the body, especially in the liver and spleeiuand also in the 
brain. Monkeys are susceptible and, as in the case of rats and mice, are 
actively immune after recovery. ^Krantz has applied the Reichenberg re- 
action or “ adhesion test ” to relapsing fever spirocha9tes,fc specific immune 
serum causing the spirochaetes and blood platelets to adhere together. 

Symptoms of the Lice-borne Relapsing Fevers 

1. European form. — The incubation period varies from 2 to 12 days, and 
in accidental inoculations it is about 5 to 7 days. During this period slight 
prodromata may occur. The onset is sudden with a rigor, frontal headache 
and intense pains in the back and limbs. Anorexia, nausea and vomiting 
are common, and in cliildren convulsions may occur ; the temperature and 
pulse rise rapidly, the former often reaching 104° F. on the evening of the 
first day. The spleen is enlarged, and in some epidemics jaundice and a 
tender enlarged fiver may be present. After the fever has persisted for 
5 to 7 days the temperature falls by crisis, accompanied by profuse sweating 
and possible diarrhoea and collapse. The patient rapidly improves, but 
after an apyrexial period a relfipse ensues, generally about the fourteenth 
day, followed by a second crisis about the end of the third week (twenty-first 
day). This usually terminates the illness, but occasionally a third relapse is 
noted. Spirochajtes are present in the blood until 24 hours before the 
crisis, when they rapidly disappear, and are not demonstrable except possibly 
in thick smears during the apyrexial period when a leucopenia replaces the 
characteristic febrile neutrophilc leucocytosis. The blood remains infective 
between relapses, and if injected into a mouse or white rat spirochsetes 
agpear in 24 fiours. 

2. Asiatic relapsing fever closely resembles the European form, but 
rigors are not so common, collapse is more frequent at the crisis, and relapses 
more numerous. Carter describes two varieties: (a) a short irregular re- 
mittent fever ; (6) the so-called bilious romittent or icteric fever. Monkeys 
are susceptible and T. carteri is said to be distinguishable by agglutination 
and immunisation tests. 

3. North African relapsing fever is found in Algiers, Tunis and Egypt and 
closely resembles the European form. The number of relapses rarely exceeds 
three, but fatal cases may show jaundice, bilious vomiting, hepatomegaly, 
splenomegaly with infarctions, and albuminuria, necessitating differentiation 
from yellow fever. 

4. Annerimn relapsing fever due to T. novyi has a low mortality rate and 
not generally more than, one relapse. 

Symptoms of the Tick-borne Relapsing JFevers 

1. Central African relapsing fever. — Synonyms, — Tick Fever; Tete 
Disease ; Carapata Fever. 
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This form is found throughout British and Portuguese East Africa, 
Nyasaland, Uganda and the Congo Free State. 

Symptoms. — It differs from the European form in the shorter duration 
of the initial fever (3 days), the irregular incidence, greater number of 
relapses and the scantiness of spirochsetes in the peripheral blood. The 
incubation period varies from 3 to 10 days, generally being about 1 week. 
The tick bites may be accompanied by local inflammatory changes and 
the prodromata include mental lethargy and sweating. The attack may 
start gradually with malaise, vomiting and slight temperature which gradually 
increases, or suddenly with dizziness, headache, and generalised pains, the 
temperature rapidly reaching 104*^ F. After the pyrexia is established 
these symptoms may persist and in addition chilliness, pain over the spleen, 
bilious vomiting, bronchial catarrh, enlargement of the spleen and liver, 
albuminuria and herpes may occur. Generally after 3 to 4 days the fever 
terminates by crisis with profuse sweating. The patient feels weak and 
tired, but slowly regains Ins appetite and strength until the next febrile 
paroxysm, which may occur after an interval of 3 to 8 days. Third and 
fourth relapses are frequent and as many as ten may occur, weakness and 
emaciation then being marked. In severe and fulminating cases epistaxis, 
hsomaturia and jaundice may be met with, also occasionally involvement 
of the central nervous system with coma and death due to cerebral embolism 
caused by tangled masses of spirochsotes. Cranial nerve pareses are described, 
and spirochaetes may be present in the cerebro-spinal fluid, which may show 
increased pressure and lymphocytosis, 

2. Persian and North-West Indian relapsing fever presents a primary 
fever of some 4 days’ duration followed by short bouts of p 3 rrexial 
recurrence ; five or more relapses are not uncommon. Some epidemics 
are very mild, others more severe. 

3. Somaliland and the other tick fevers appear to resemble more or less 
closely the Central African variety. 

Complications and Sequelce. — Bronchial catarrh is not infrequent 
during the initial fever, and pneumonia and parotitis may also occur. 
some epidemics hacmatemesis and haenifituria have been noted ; in others 
jaundice and hepatomegaly are not infrequent. Rupture of the enlarged 
spleen has been reported, also oph'thalmia, adenitis, neuritis and diarrhoea. 
In T. duttoni conjunctivitis, iritis vmd cranial nerve palsies coming on in 
the late relapses'’ may be encountered. 

Diagnosis. — Relapsing fever has to be distinguished from influenza, 
typhus, malaria and trypanosomiasis, and if there is jaundice, from yellow fever 
and Weil’s disease. Tins is done by finding the specific parasite in the blood. 

Prognosis. — The prognosis varies. With the European and American 
types the mortality rate is only 3 to 5 per cent., but with the Asiatic type 
it is much higher. Jaundice is an unfavourable development. African 
tick fever is not infrequently fatal, especially in the aged and debilitated, 
and Somaliland and Central American tick fevera resemble the Central 
African variety. 

Treatment. — Prophylactic, — Avoidance of contact with lice and ticks 
is necessary if infecuon is to be prevented. Delousing of troops in war 
time is important. With 0. moubata the avoidance of native dung huts, 
especially at night-time, and of old camping sites is essential. In 
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Somaliland infection with 0. savignyi, which lives in the dust of the market- 
places, is more difficult to avoid. 

Curative . — Salvarsan (0*3 to 0*6 grro.) and neosalvarsan (0*6 to 0*9 grm.) 
are specifics in all types of the disease, and generally not more than two 
injections are required. Collapse at the crisis may require stimulants like 
digitalis, pituitrin and strychnine. If the nervous symptoms be severe, 
lumbar puncture may be advisable to reduce intracranial pressure. 

RAT-BITE FEVER 

Synonyms. — Sodoku ; Sokoshio ; Rat-bite Disease. 

Definition. — A chronic relapsing type of fever following the bite of rats, 
and due to the Sjyirillum minus (Carter, 1887) ; it is characterised clinically 
by a return of the inflammation in the healed wound, lymphangitis, adenitis, 
rigors, fever and a macular or papular purplish rash. 

i£tiology. — The disease iscjommon in Japan, China and Bombay, and cases 
have been reported from P'rance, Italy, Spain, Britain, East Africa, West 
Indies and Australia. Any one bitten by an infected rat may acquire the 
disease. In man the spiroriemata were found in the bitten tissues and in 
the lymph glands by Futaki ; they arc demonstrable with diffimilty in the 
peripheral blood, appearing as tliick, short forms (3 to 6 microns), which on 
cultivation increase in length (20 microns). About 3 per cent, of house rats 
in Japan are carriers, and after experimental inoculation spirilla are present 
in the blood for the first fortnight of infection. 

Pathology. — In human cases, degenerative changes in tlio liver and 
kidneys have been reported, while animals show congestion and swelling of 
the lymph glands and spleen. 

Symptoms. — After being bitten the wound heals up in an ordinary manner, 
but in from 2 to G weeks pain and swelling appears at the site of the old bite 
and the scar breaks down. The lymphatics draining the area of the bite 
become inflamed, wdth enlargement of the corresponding glands ; a definite 
uTccr may now mark the site of the bite, wdth an angry inflammatipn spreading 
away from it, and small vesicles may break out around it. When this has 
continued for some time, general symptdms make their appearance ; the 
temperature rises to 103° F. or over ; there may be rigors, vomiting, nausea, 
severe headache, joint paifis, diarrhaja and general malaise. A specific rash 
then usually appears as dusky-coloured, purplish red spots, or a coloured, 
patchy erythema over the limbs, trunk and face, wdiich lasts for some time 
and slowly disappears. Aft^r remaining high for 3 to 8 days, the temperaturp 
drops, often by crisis, and the symptoms generally ameliorate. After a 
varying period of time the first relapse appears with a return of the former 
symptoms. Pyrexia then disappears, only to be follow’^ed by further 
relapses, which in some of the reported cases have continued for months or 
even^^years. Considerate debility follows the attacks, and finally the patient 
may pass into a very poor state of health. A transient or permanent nephritis 
may result, and exophthalmos and paresis have been seen in some cases. 
Ultimately the infection tends slowly to disappear. 

Diagnosis. — The history of rat-bite, the local lesion associated with 
lymphangitis and adenitis, the specific rash, and recurrent fevqr are typical. 
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In some ways the disease resembles syphilis, but the Wassermann reaction 
is negative. Spirilla are difficult to demonstrate in the peripheral blood, 
and white rats or mice should be inoculated with human blood. 

Prognosis. — With modern treatment this is quite good, but previously it 
was not so, many cases contiiming with chronic symptoms for years. A 
mortality of 10 per cent, has been given by some authors. 

Treatment. — Salvarsan or some of its derivatives should be given, 
commencing with doses of 0*3 of a grem. One or two injections are 
usually sufficient nto abolish completely all the symptoms and bring about 
a permanent cure. 

G. Carmicitakl Low. 

N. TTamtlton Fattu.ky. 


YAWS 

Synonyms. — Framboesia ; Framboesia tropica ; Pian ; also numerous 
colloquial names like Parangi (Ceylon), Bubas (Brazil) and Coco (Fiji), etc. 

Definition.— A highly contagious, inoculable, tropical disease caused by 
Treponema pertenue^ wliich gives rise to infective granulomata. The primary 
lesion is of non-vciuireal origin, and the secondary stage is characterised by 
fever and a peculiar eruption of raspberry-like papules ; tertiary lesions may 
follow later. 

Etiology. — Yaws is essentially a disease of the tropics, affecting almost 
exclusively dark-skinned native races. Europeans are rarely affected. It 
is prevalent in the West Indies, Fiji, Ceylon, Java, Malaya, certain Pacific 
Islands and parts of Africa and South America. Children are csj)ecially 
liable, and both sexes arc attacked. The cause is the Treponema pertenue 
(Castellani, 1905), an organism very closely resembling the spirochsete of 
syphilis, to which disease yaws has many analogies. In fact, some authorities 
deny that there are two distinct diseases, and regard T, pertenue and T. 
pallidum as identical. Yaws has, however, neither a congenital nor venereal 
origin, 1\ pertenue gaining access to the skin through insect bites, abrasions 
or cuts on the feet and hands, etc. The parasite cannot pass through the 
intact skin, but mothers may be directly infected from their infants. 

Pathology. — The primary and secondary papules show interpapillary 
dewngrowth of the epidermis init the corium, degeneration of epithelial 
cells, oedema, and infiltration with leucocytes, plasma cells and fibroblasts. 
The spirocheetes arc located essentially in the epidermal layer and not in the 
corium as in syphilis, while vascular endothelial proliferation and the peri- 
vascular round cell infiltration, so characteristic of lues, are absent. Lesions 
of the mucous membrane and bones may occur, but it is doubtful if the 
viscera are ever involved. 

Symptoms. — The i’ncuhation period, which varies in monkeys from, 12 to 
20 days, and in man from 2 to 4 weeks, may be preceded or accompanied 
by mild fever, generalised pains and gastro-intestipal disturbances. /The 
primary lesion, which is by no means always demonstrable, resembles the 
secondary papule ; it is usually single, almost invariably extra-genital in 
location, and may either disappear or persist after the secondary eruption 
ensues. The adjacent lymphatic glands may be hard and tender. The 
secondary stage is characterised by irregular intermittent fever, headache, 
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pains in the bones and joints, often worse at night, and a rash coming on 
some 8 to 16 weeks after infection. The skin first loses its gloss, becomes 
dull and scaly, and tiny papules appear, gradually enlarging to 0-5 to 1-0 cm. 
in diameter. Coalescence of adjacent papules may form large masses. The 
skin covering the papule now desquamates, lea^ng an exposed reddish, 
warty-like surface which closely resembles a raspberry. Yellowish fluid is 
exuded which dries, forming a heaped-up, yellow crust resembling syphilitic 
rupia. If the scabs are removed#crusts re-form, but finally the papules dry 
up and heal, leaving a lighter coloured area than the norntal skin in natives, 
or a pigmented area in light-skinned races. The papules may cause trouble- 
some itchiness and are of symmetrical distribution, especially affecting the 
face, neck, anus, buttocks and genitals. Successive crops may appear over 
a period of from 3 months to 3 years. The mucous membrane may also be 
involved. The tertiary stage, seen only in long-standing cases, includes such 
lesions as periostitis, arthritis, tenosynovitis, caries of bone and ulcerations 
of the palate and mouth. Yaws granulomata involving the subcutaneous 
tissues may breakdown, producing irregular, spreading, chronic ulcers, while 
tubercles developing in the soles of the feet give rise to clavus or crab yaws. 
Bony lesions may involve the face, hands, feet and long bones. Exostoses 
and periosteal nodes resembling gummata may form, while raref png osteitis 
may lead to spontaneous fracture. 

Complications and Sequelae. — Gangosa, goundou and juxta-articular 
nodes are rightly considered as sequelae of yaws by many authorities. Other 
observers in Fiji and Haiti have attributed aneurysm and lesions of the 
central nervous system, such as tabes and cerebral haemorrhage, to this cause. 

Diagnosis. — The differential diagnosis in the secondary stage may 
include syphilis and bromide rashes, while tertiary yaws may need to be dis- 
tinguished from cutaneous leishmaniasis, blastomycosis, leprosy, tuberculosis 
and syphilis. Immunity to yaws apparently confers immunity to syphilis, 
and positive Wassermann reactions become established early in both diseases. 
T, pertenue can be readily isolated from yaws papules. Yaws is essentially 
a disease of children, and here neither its extra-genital origin nor the apparent 
absence of the primary lesion distinguishes it from congenital syphilis : the 
rarity of involvement of the mucous membranes, viscera, vascular and 
central nervous systems, and the ease with which it is cured by salvarsan and 
bismuth preparations, may help to differentiate the two diseases, but, as 
already stated, some authorities still regard yaws as the syphilis of primitive 
races. 

Prognosis. — The duration of the disease varies from 6 weeks to several 
years. Yaws is rarely fatal, the mortality rate not generally exceeding J to 
1 per cent., and with modern treatment is readily curable. 

Treatment. — Prophylactic , — Close contact with yaws cases should be 
avoided, and cuts and abrasions covered. If feasible, patients should be 
treated in special yaws wards. 

GuraJlive. — Salvarsap (0*4 grams) and neosalvarsan are specifics for yaws. 
One injection may Suffice, but it is safer to give three or four. Sulphars- 
phenamine may be substituted intra-muscularly. Bismuth preparations 
are much cheaper and have been recently employed with* success. Stomatitis 
and nephritis may be induced, and a longer course, comprising four or more 
injections, is required. Sodium-potassium-bismuth-tartrate in aqueous or 
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oily solution (0-15 to 0*3 grams) is given intramuscularly to an adult every 
week. Children tolerate relatively larger doses than adults. Numerous 
other preparations, including bismuth-salicylate and precipitated metallic 
bismuth in oil, or isotonic glucose are also being used. Potassium iodide 
may be useful, and tartar emetic 'given intravenously sometimes heal intract- 
able ulcers. ' 


Goundou 

Synonyms.— Anakhrc ; Gros Nez ; Dog Nose, 

Definition. — Symmetrical bony excrescences on both sides of the nose 
occurring as a late sequela of yaws. 

Etiology. — The disease occurs on the West Coast of Africa — on the 
Gold Coast, Ivory Coast and in Sierra Leone, also in Central Africa, Sarawak 
and South America. It affects natives, especially negroes, and occurs in 
both children and adults. Goundou cases are immune to yaws, and spiro- 
chsetes are stated to have been found in the lesions. 

Pathology. — The condition originates as an hypertrophic osteitis of the 
nasal processes of the superior maxilla. The tumour, consisting of central 
spongy bone covered by compact bone, may in severe cases develop into large 
exostoses involving the nasal passages, orbit and palate. 

Symptoms. — Bony pains worse at night, persistent headache and a thin, 
nasal discharge of pus tinged with blood are characteristic of the early stages. 
In a few months these symptoms subside and the oval, paranasal swellings, 
which were quite small at first, increase in a downward and outward direction 
until they attain large dimensions, producing tumours the size of a hen^s 
egg or much larger. The overlying skin is not implicated. Hideous facial 
deformity, nasal obstruction and interference with vision may result in 
severe cases. Similar tumours involving the superior and inferior maxilla, 
skull, clavicle and long bones may co-exist (Botrcau-Russel). 

Diagnosis. — In endemic areas the bilateral paranasal swellings originating 
in native cliildren are characteristic, but in isolated cases the condition may 
need to be differentiated from syphilitic osteitis, Icontiasis ossea and possibly 
acromegaly. 

, Prognosis. — Though very distressing, the condition rarely causes death. 

Treatment. — In the early stages goundou yields to a course of 4 or more 
injections of salvarsan. Later, surgical removal of the exostosed bone is 
advocated. 

Gangosa 

Synonym. — Destructive Ulcerating Rhino-phar 3 mgitis. 

Definition. — A mutilating ulcerative process occurring as a late sequela 
of yaws and resulting in destruction of the palate, pharynx and nose. 

.£tiology. — The condition generally occurs where yaws is endemic, and 
has been described in the West Indies, Fiji, Guam, British Guiana, and West, 
Central and East Africa, etc. Natives are attacked .^nd both children ^nd 
adults may be affected. 

Pathology. — Starting as an ulceration of the soft palate the condition 
rapidly advances, producing destruction of both the bony and soft tissues. 
The nasal septum and pose are destroyed, leaving the upper lip intact. 

Symptoms. — As the ulceration spreads pain is complained of, and a 
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constant discharge oozes out of the lesions, giving the breath a horribly foul 
odour. In severe cases phonation may be affected, the eyes may be involved 
via the lachrymal ducts, and much of the face be destroyed. 

Diagnosis. — Gangosa may need to be distinguished from American 
dermal leishmaniasis, syphilis and leprosy.** 

Prognosis. — The disease, which runs a chronic cours5 extending over 
many years, sometimes ceases spontaneously. More frequently it is pro- 
gressive and ultimately kills the patient by general exhaustion, sepsis or 
insufflation pneumonia. * 

Treatment.-- Sal varsan should be tried, especially in its early stages. 

Juxta-Articulab Nooks 

Definition. — Multiple, painless, fibrotic noduhjs occurring in tlui vicinity 
of the joints. 

iEtiology. — These tumours are described as occurring on the West 
Coast and Equatorial regions of Africa, in Java and Siam. Both children 
and adults may be affected, and the condition is now regarded as a sequela 
of yaws ; similar lesions may occur in syphilis. 

Pathology. — The nodules are composed of relatively avascular connective 
tissue in which areas of necrosis and polymorphonuclear infiltration may 
occur. 

Symptoms. — The nodules appear as small, oval, multiple tumours in 
the vicinity of the joints, especially of the knee and elbow ; they are 4 or 5 
in number, painless and hard to the touch, with no tendency to suppurate 
or ulcerate. At first the skin is freely movable over them, but later may 
become adherent. They may disappear spontaneously, remain stationary, 
or slowly increase in size to a hen’s egg. 

Diagnosis. — In cases of doubt a nodule may be excised and sectioned. 
The diagnosis lies between syphilitic and rheumatic nodules and onchocerca 
tumours. The latter are softer as a rule, and on needling are found to 
Oipntain fluid with embryos ; when opened they are seen to be loculated 
with the filari® and embryos in situ. 

Prognosis. — The nodules often cause little trouble, and do not endanger, 
life. 

Treatment. — Excision is advisable iPthc nodules give trouble. 

6. Carmichael Low. 

N. Hamilton Fairley. 

Z). PROTOZOAN INFECTIONS 

MALARIA 

Synonyms. — Ague ; Paludism ; Remittent, Intermittent, Marsh or 
Jungle Fever. 

Definition. — A protozoal disease of man caused^ by various species 
of Plasmodium which infect the red corpuscles and pve rise to periodic 
fever, splenomegaly and an®mia ; transmission is by anopheline mosquitoes. 

Historical. — Malarial fevers were recognised by Hippocrates in the fifth 
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centuiy, b.c., while in the time of CsBsar, Yarro suggested they might originate 
from swamps. In the Middle Ages, Europe suffered severely from the ague, 
being saved from its ravages by Cinchona bark brought back from Peru by 
the Jesuits in the first half of the seventeenth century, and not by the Countess 
del Chinchon, as is generally believed ; this remedy also enabled Sydenham 
and other physicians to separate malaria from other fevers. Laveran (1880) 
discovered both the parasite and the phenomenon of flagellation in shed 
blood, but differentiation into the three species was not made until later. 
Manson (1894;) formulated the hypothesis of mosquito transmission, inducing 
it from the phenomenon of flagellation of the male gamete, but he thought 
man acquired the disease from infected mosquitoes via water and not by 
biting. McCallum (1897) recognised the fertilising function of the “ flagellat- 
ing body.” Ross (1898) worked out the correct transmission and develop- 
mental cycle of bird malaria (Protcosoma) in culicine mosquitoes, and having 
previously observed the partially developed oocysts of human malaria in 
dappled winged mosquitoes (anophelines) he predicted a human life cycle 
similar to that observed in bird malaria. Later, in the same year, Grassi, 
Bignami, and Bastianelli (1898) observed the complete development of 
malignant tertian malaria in Anopheles mmulipennis and transmitted the 
disease to man by the bite of infected mosquitoes. 

iCtiology. — Malignant or subtertian malaria greatly preponderates in 
tropical and benign tertian in temperate zones, while in the subtropics 
all three forms may occur. Quartan has a patchy distribution. Some 
islands are free and Barbados has only recently acquired the disease. 
All races are liable, and in endemic areas the infection is commonest in 
children. An infected population gradually acquires a certain degree of 
immunity, and in avian and simian malaria this has recently been shown by 
Tagliaferro and others to depend on an enhanced phagocytic function and 
hypertrophy of the re ticulo -endothelium, especially of the spleen and liver. 
In Europe the disease disappears at 3000 feet, and in India and Africa at 
6000 feet. Seasonal prevalence, which is not marked near the equator, 
becomes so farther from it. Subtertian malaria is the form giving rise 
to fatal epidemics. 

The parasites of malaria belon^r tothe Sporozoa, sub-order HcBmosporidia, 
genus Plasmodium, Three chief forms affect man — benign tertian (B.T.) 
due to Plasmodium vivax (Grassi *and Feletti, 1890), quartan malaria to 
P. malaricB (Laveran, 1881), and malignant or subtertian malaria (M.T.) to 
P. falciparum (Welch, 1897) (Laverania malarice or prcecox). The parasites 
undergo two cycles, one in man, the other in the mosquito. 

Human phase (endogenous, asexual or schizogony). The sporozoites, 
inoculated by the mosquito, pass into the blood stream and enter the red 
cells where they change into little rings which gradually develop more proto- 
plasm and black pigment. Quartan fills the corpuscular envelope, •while 
benign tertian actually expands it. The pigment collects centrally, and the 
protoplasm and chromatin divide into spores (spormlating body, rosetfe or 
schizont). The envelope bursts and the spores (merozoites) are scattered 
in the plasma from yhere they penetrate new corpuscles restarting the cycle. 

Mosquito phase (exogenous, sexual or sporogony). When the sporulation 
of the asexual cycle takes place in benign infections certain large non-sporulat- 
ing sexual forms (gametocytes) fill the corpuscles. Malignant tertian gametes ^ 

'5 
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are crescentic, and when taken up hy suitable mosquitoes revert to circular 
bodies. Subsequent development is as follows : from the male gamete 
flagella become detached which penetrate the female bodies and fertilise them 
(sexual act, zygosis). The resulting body now elongates (travelling vermicule 
or ookinet), penetrates into the stomach* wall, where it again takes on a 
circular form, developing into oocysts which, after becofming filled with 
numerous spindle-shaped bodies (sporozoites), protrude like little hemiss or 
warts. Finally these rupture and the sporozoites escape into the body cavity 
and thence into the salivary glands. The infected mosquito inoculates man 
with the saliva during biting, and the sporozoites, passing into the corpuscles, 
start the infection. (See Human phase.) At suitable temperatures develop- 
ment in the mosquito takes about 10 days, and following human inoculation 
by the mosquito there is an incubation period of from 9 to 21 days or longer, 
varying with the species of parasite. 

The existence of a fourth species of human malarial parasite, named 
Plasmodium ovale (Stephens, 1922), has recently been completely confirmed, 
and cases have been reported from both East and West Africa. Though 
morphologically it resembles P. malarice, the infected corpuscles show 
Schuflner’s dots and are often oval or distorted in shape ; the schizogonous 
cycle takes 48 hours and tertian fever is produced. After experimental 
infection of man, either by direct inoculation with infected blood (Yorke), 
or following bites from artificially infected mosquitoes (James), the parasite 
preserves its morphological characters in blood smears. 

The mosquitoes of malaria . — It is not every anopheline mosquito which 
can carry malaria successfully. The chief carriers are Anopheles mamlipennis 
and A. hifurcatus in Europe ; A. funestus and A. costalis in Africa ; A. 
albimanits and A. argyrotarsis in the West Indies ; A. culicifades, A. turkhudi 
and A. maculipalpis in India ; A. umbrosTis, A. rnaculatus and A. minimus in 
Assam, Burma and the Federated Malay States. Mosquitoes are not liable 
to develop infection unless the carrier has more than 12 gametocytes per 
c.mm. (Darling), and development of the malarial oocyst in the mosquito's 
stomach is temporarily inhibited by low temperatures. 

Parasites in blood smears . — ^All forms of benign tertian and quartan 
parasites are met with in the peripheral blood, but in malignant tertian 
malaria, owing to sporulation in the internal organs, only the small rings and 
the large crescents appear. Smears are** stained by Leishman's or Giemsa’s 
stain, and the following points assist in differentiating the different species. 
Ring forms . — The rings of P. falciparum occupy about one-sixth of the cell 
which may show Maurer’s spots ; they are often fine and hair-like and show 
irregular or flattened marginal forms : two chromatin dots and multiple 
infection of the same corpuscle may occur. Occasionally this is seen with P. 
vivax. The rings of P. vivax and P. malarim occupy about one-third of the 
cell, ^are larger and contain more cytoplasm, but often the species cannot be 
determined u only ring forms are present (Wenyon). Partly grown forms . — In 
P. vivax the infected corpuscle is enlarged, Schfiffner’s dots are often present, 
and the parasites are of irregular shape and contain light brown pigment. 
With P. malaricB there is no enlargement of the cornuscle, the pigment 
dark brown or black, band forms are common, and Ziemann’s stippling 
may be demonstrated in the red cells by special staining. AduU forms . — 
In P. vivax and P. mahricB the schizonts have 16 and 8 nuclei or merozoites 
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respectively, in contrast with which the gametocytes have a single nucleus 
and a different distribution of pigment and chromatin. 

Pathology. — Clinical . — In severe infections, especially with M.T., the 
corpuscles are damaged and there is considerable hlood destruction ; the 
hfiemoglobin is converted into malarial pigment the chemical nature of which 
is uncertain, into iron-containing pigment deposited in the tissues, and iron- 
free bilirubin which circulates in the blood, giving a quantitative increased 
indirect van den Bergh reaction. This hy^rbilirubinasmia (l'O-6-O units) is 
responsible fqr the slight jaundice so often observed clinically. Hasmato- 
genous bilirubin is converted by the liver cells into hepatogenous bilirubin 
or bile pigment, and pleocholia ensues with dark-coloured stools containing an 
excess of stercobilin, which on reabsorption produces the urobilinuria so 
characteristic of chronic malaria. The tissue pi^ents include black malarial 
pigment, which is especially located in the reticulo-endothelial cells of the 
fiver, spleen and bone-marrow, and which is responsible for the daty-grey 
colour of the viscera, also hasmosiderin, a fine pigment found in the parenchy- 
matous cells, which gives a prussian-blue reaction. Malarial anaemia is of 
secondary haemolytic type, and in severe cases the blood picture shows aniso- 
cytosis, poildlocytosis, polychromasia, punctate basophilia, normoblasts and 
occasionally macro-normoblasts; most of the blood destruction, however, 
occurs within the reticulo-endothelial cells and intravascular haemolysis is 
minimal, even malignant tertian cases failing to show significant evidence 
of haemoglobinaemia in most instances. 

Morbid Anatomy , — In a fatal case of malignant tertian malaria the liver 
is plum-coloured, the lungs darkish red and oedematous, the peritoneum and in- 
testinal mucosa leaden in colour, the spleen enlarged ; in acute cases, blackish- 
rcd, with the pulp soft and diffluent and the capsule not thickened. The 
brain presents a leaden hue, with oedema, congestion and punctate hsemor- 
rhages. In more chronic cases the spleen is slaty-grey and hard, perhaps 
showing perisplenitis. Death in fatal benign tertian and quartan malaria is 
generally due to intercurrent disease. Microscopic study shows malarial 
pigment in the reticulo-endothelial cells of the liver, spleen and bone-marrqyr 
and sometimes pigmented mononuclears in the vessels. The liver and 
kidneys may show parenchymatous degeneration, while the capillaries, 
especially of the brain, may be packed with parasites ; minute infarctions 
with areas of degeneration are thus produced. Similar changes are induced 
in other viscera, examination of which shows ring forms blocking the 
capillaries. 

Symptoms. — The benign varieties, i.e. those unassociated with fatal 
symptoms, include benign tertian and quartan, whereas pernicious mani- 
festations are restricted to malignant tertian malaria. The initial pyrexia 
may be continuous, remittent or quotidian in type, and only later does the 
characteristic intermittent, periodic fever, commencing in the forenqon or 
early afternoon, become estaolished. 

Qmrtan . — ^The classical features of ague are present with cold, hot^and 
sweating stages, the rise of temperature being caused by the escape of meio- 
zoites into the circi^Jiation. Headache, pains in the limbs and joints, back- 
ache, fatigue and malaise, followed by chilly sensations, often initiate the 
rigor ; violent shivering ctnd chattering of the teeth follow and the face is 
pinched and blue. As the chill passes off, blankets are discarded, the face 
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flushes, and nausea, vomiting, severe headache and even delirium may ensue. 
The skin remains hot and dry until the sweating stage with its fall in tempera- 
ture brings relief. The whole paroxysm generally lasts only 4 to 6 hours. 
Temperatures of 105® F. to 106® P. are not uncommon. Single quartan 
infections give rise to fever every fourth day, i.c. 72 hours* interval ; double 
infections will cause 2 days’ fever and 1 clear, while treble infections induce 
daily pyrexia. The spleen is moderately enlarged and tender, and consider- 
able secondary anaemia may develop, often associated with albuminuria. 
Quartan malaria is rarely fatal, but, like benign and subtertian malaria, it 
predisposes to intercurrent infections like tuberculosis and pneumonia. It 
may persist. as long as 8 years if untreated. 

Benign Tertian . — The clinical picture is very similar to that described 
for quartan malaria, but the paroxysm lasts 8 to 12 hours. A single infection 
causes fever every third day with 48 hours’ interval between the paroxysms, 
while a double infection gives rise to quotidian fever. Herpes is common, 
and in addition to splenomegaly the liver is sometimes increased in size. 
The natural course of the untreated disease does not exceed 2 to 3 
years. 

Malignant Tertian Malaria. — Synonyms. — Subtertian, .ffistivo-autumnal 
or Pernicious Malaria. The Italians have described two quotidian and one 
tertian variety, but quotidian fever is due to a double cycle, just as con- 
tinuous or remittent fever is attributable to several generations at slightly 
different times ; such charts show small pyrexial peaks corresponding to the 
successive generations of parasites. Recently James has shown that the 
different strains of malignant tertian vary considerably in their virulence 
and response to treatment. Three types of fever are seen : (1) A t 3 q)ical 
tertian temperature ; (2) Quotidian fever ; (3) Continuous irregular or 
remittent fever resembling enteric. In malignant tertian the initial rise of 
temperature is abrupt ; cliilliness may be present, but there is no rigor 
(dumb chill), the hot stage is considerably prolonged, and the sweating stage 
is not marked. The paroxysms may last some 12 to 20 hours, but fre- 
quently the fever never intermits, remaining remittent in type. Headache, 
backache, nausea, vomiting and anaemia tend to be more severe than in the 
benign forms, and as fever becomes mpre chronic ague-cake spleen and 
malarial cachexia ensue. Severe haemolytic anaemia may develop within 
the first few weeks. The gravest casfes, clinically somewhat resembling 
pernicious anaemia, may show d)^pnoea, palpitation, haemic murmurs, retinal 
haemorrhage, hyperbilirubinaemia and urobilinuria ; the counts in extreme 
instances reach 1 to 2 million erythrocytes per c.mm., but the colour index 
does not exceed 10, megaloc)rtasis is not evident, nor is the average diameter 
of the corpuscle greater than normal (7*6 microns). 

Bilious remUtent fever . — Two types are encountered : one is characterised 
by splenomegaly, haemolytic jaundice, bilious vomiting and perhaps bilious 
diarrhoea, associated with hyperbilirubinaemia, pleocholia and urobilinuria 
of variable degree ; the imme(hate direct van den Bergh reaction is negative, 
and bile pigments and salts are absent from the urine. The other has similar 
clinical features, but in addition there is a tender enlargement of the liver, 
epigastric distress and sometimes gastro-intestinal and other haemorrhages : 
the jaundice comes on early and a biphasic van den .Bergh reaction may be 
found. In the latter type degeneration and necrosis of the polygonal cells 
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of the liver occur, and a toxic factor is superadded to the jaundice of 
haemolytic origin characteristic of the milder type. 

BlacJcwater Fever. — ^This complication of subtertian malaria is dealt with 
separately. 

Forms of Pernicious Malaria. — ^Apart from the haemolytic effects of 
parasites on the red cells and their destruction within reticulo-endothelial 
cells, internal sporulation and clumping of corpuscles causing plugging of 
the visceral capillaries in the brain, lung, liver, heart, intestines, spleen and 
bone marrow may give rise to a variety of pernicious manifestations, which 
may simulate almost any disease in medicine. For clinical purposes they 
may be classified as follows : (1) Cerebral. — Cases may show coma, con- 
vulsions, aphasia, paraplegia, hemiplegia, meningismus and hyperpyrexia. 

(2) Abdominal. — Gastric, choleraic and dysenteric types may develop, also 
intestinal heemorrhage. In the peritoneal type appendicitis or acute pan- 
creatitis may be diagnosed, and the patient erroneously operated on. 

(3) Cardiac. — Syncope associated with a dilated right heart and various 
forms of disordered cardiac action may develop. (4) Respiratory . — 
Mild bronchitis and broncho-pneumonia relieved by quinine are 
reported. (5) Sudoral. — Here excessive sweating results in collapse and 
syncope. 

Complications and Sequelae. — Malarial cirrhosis of the liver does not 
occur, but the tendency to the formation of soft pigment stones in the gall 
bladder appears to be increased. Twisting of the pedicle or rupture of the 
spleen from slight trauma may be encountered. Lack of mental concentra- 
tion, amnesia and certain psychoses may follow cerebral malaria. Neuralgia, 
neuritis, corneal ulceration, iritis, retinal hsemorrhages, optic neuritis and 
orchitis occasionally occur. Herpes labialis is common, especially in benign 
infections, and nephritis with oedema is not infrequent in quartan malaria. 
In pregnancy abortion often results unless the fever is stopped by giving 
quinine or other specifics. 

Diagnosis. — Special points of clinical importance are splenomegaly, 
secondary haemolytic anaemia, periodic fever commencing in the forenoon 
or early afternoon, and the therapeutic response to quinine. In the apyrexial 
phase a leucopenia and monocytosis of over 15 per cent., especially if associ- 
ated with urobilinuria, is highly sdggestive of malaria, while the demonstra- 
tion of parasites completes the (Uagnosis. Blood smears should, when possible, 
be made before quinine is administered, and the examination of thick films 
may be of considerable diagnostic value where parasites are scanty in the 
peripheral blood. 

Prognosis. — Malaria is the chief cause of death in the tropics, being 
specially serious amongst young children and in those suffering f^rom inter- 
current disease like dysentery, as well as in under-nourished or famine popula- 
tions. Furthermore, it must always be remembered that the debility and 
leucopenia induced by malaria render the individual more susceptible to 
intercurrent infections like broncho-pneumonia and qppsis. In benign farms 
the prognosis is good as regards life, but cases may relapse repeatedly even 
after intensive and j)rolonged quinine treatment. In malignant forms the 
death-rate will be proportionate to the skill of the clinician in diagnosing his 
cases : speedy recognil;ion of the complaint means early treatment and the 
saving of life. In the absence of treatment, pernicious forms generally die. 
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and intravenous quinine is essential in cerebral malaria or where there is 
much vomiting. 

Treatment. — Prophylactic. — ^Destruction of anopheline larvse and of 
their breeding grounds by drainage, etc., and the application of oil or spraying 
with Paris green should be carried out. Tropical residents should obliterate 
potential breeding-places in their bungalows and gardens, slee{) under mosquito 
nets and, where possible, live in mosquito-proof houses. After sunset mosquito 
boots and the application of oil of citronella to the wrists and neck may be 
useful. Prophylactic quinine, though it does not prevent infection, prolongs 
the incubation period and tends to prevent clinical relapse in latent infections. 
Plasmoquine, on account of its lethal action on gametocytes, may prove 
more valuable. 

Ourative. — The drugs which are of specific value in malaria are quinine 
and the recently synthetised Bayer products, plasmoquine and atebrin. 
Arsenic compounds have a distinct therapeutic action on P. vivax, but exert 
little efEect on P. falciparum. Bed rest is essential during the febrile period 
and is advisable for at least 7 days after cessation of fever. Constipation 
must be avoided, and sodium sulphate or similar aperients should be ad- 
ministered regularly. Aspirin during the paroxysm is useful, and iron in full 
dosage assists in blood restoration. 

Quinine. — This remains the sheet anchor of malarial therapy and generally 
should be given by the mouth. In the acute attack quinine is most potent 
in benign tertian, less active in quartan and least so in subtertian malaria. 
In relapses it has less effect on P. vivax and P. malariw than on P. falciparum, 
in whi^ the relapse rate is considerably less than tertian malaria. Quinine 
acts effectively on the subtertian schizonts and allays acute symptoms, 
but does not affect the development of either the gametocytes or the sporo- 
zoites. Various salts are available, including the bihydrochloride, hydro- 
chloride, bisulphate, sulphate, euquinitie and tannate. Opinions vary 
regarding the optimum dosage and duration of treatment, and James 
suggests that a delay in quinine administration may be advisable in non- 
i^rgent cases until natural antibodies have developed. Begarding dosage, 
some advocate 30 grains daily for 1 month ; others give 10 grains 
thrice daily for 1 week and thereafter 5 ^ains night and morning for 2 to 
3 months. Owing to its solubility the bihydrochloride should be used for 
both intramuscular and intravenous injections, the dosage being 10 c.c. 
(1 grain to 1 c.c.). Quinine by the mouth may be given in solution or 
cachets, but not in pill form with insoluble salts as they may fail to dis- 
solve and not be absorbed. In potential blackwater fever cases the urine 
should be immediately alkalised, and gradually increasing doses of quinine 
administered ; atebrin will probably prove a suitable substitute m this 
condition as well as in pregnancy. Children bear quinine well, the dosage 
being, appropriate to tne age. In malarial countries its administration 
is advisable m the puerperium and before operation or anaesthesia (10 grains 
daily), intramusemar* injections of concentrated quinine cause necrosis 
of muscle and sterile chemical abscess may result ; tetanus and gas gangiene 
have also been reported. Intravenous injections a;re much preferable 
provided the solution is adequately diluted and injected slowly ; it can 
be employed (1) where vomiting is excessive ; .. (2) where quinine is 
in effective per oe through mal-absorption or other causes ; (3) in such per- 
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niciouB manifestations as ceiebial and algid malaiia where speed is essential 
to save life. Occasionally in the tropics malarial fever proves refractory 
even to intravenous quinine, and similar findings have been recently recorded 
by James, with certain strains in experimentally induced malaria. The 
toxic efiects of the drug include tinnitus, visual and gastric disturbances, 
deafness and amblyopia : idiosyncrasy may result in severe er 3 rthematous 
and urticarial ra&es. Cinchona febrifuge, consisting of the combined 
alkaloids of cinchona, is advocated by 4<^ton on economic grounds ; the 
dosage is 21 ^ains daily for 10 days. 

Plasmoquine was shown by Boehl to destroy malignant tertian gameto* 
C 3 rtes but to have practically no efiect on schizonts, whereas in benign tertian 
it probably acts on both phases of the parasite. Sporozoites are also afiected, 
but too large doses have to be employed to prevent infection entirely. The 
drug is best given in tablet form combined with quinine, plasmoqmne 0*01 
gram. grain), and quinine sulphate 0*126 gram (2 grains), two tablets being 
given thrice daily after food for four or five courses of 6 days, each separated 
by 4 days’ interval. Toxic symptoms include headache, nausea, vomiting 
and bluish discoloration of the skin, while methsemoglobinsemia, methsBmo- 
globinuria and renal pains may be produced, simulating mild blackwater 
fever. 

Atebrin, an alkylamino-acridin derivative, is given in tablet form in 
doses of 0*1 gram thrice daily for 6 days, or 0*1 gram twice daily for 8 days. 
Its action is on the schizonts and it appears to be at least as effective as 
quinine in ridding the blood of parasites, relieving symptoms and preventing 
relapses. Combined with plasmoquine its therapeutic value may be enhanced. 
Intestinal pain, troublesome dreams and transient yellow tinting of the skin 
may result from its administration. 

Malarial patients must be specially warned against getting wet, bathing, 
cold baths, excessive exertion and drinking to excess, as these factors pre- 
cipitate relapses. 


BLACKWATER FEVER 

* 

Synonyms. — H©moglobinuric or Melanuric Fever ; Malarial Hssmo- 
globinuria. * 

Definition. — ^An acute illness associated in some way with malignant 
tertian malaria, characterised by one or more intravascular hsemolyses of con- 
siderable severity, hsemoglobinuria, fever, vomiting, jaundice and ansemia. 

Etiology. — Blackwater fever occurs in Nyasaland, Uganda, the Sudan, 
East Africa, West Coast Colonies and other parts of tropical Africa, in the 
Duars, the Terai and the Jeypore Hill tract (Madras) in India, in Italy, 
Greece, Macedonia and Palestine, in the southern states of the U.S.A., Panama, 
etc. Evidence that it is due to a specific parasite or ultramicroscopic virus 
engrafted on malaria is not forthcoming. It invariably originates *in an 
endemic zone heavily infected with malignant tertian jnalaria. N ati ve popula- 
tions may enjoy immunity, while colonists, imported natives and even visitors 
are attacked. Its most frequent incidence occurs from 1 to 5 years’ residence, 
but it may appear \^thin 3 months. Multiple attacks are common, and one 
attack predisposes to pthers. Though seen more frequently in males, both 
sexes and children as well as adults are susceptible. Practically every case 
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^ves a history of chronic malaria, often associated with irregular quinine 
intake, the rare exceptions being examples of latent infection. Quinine is 
the great factor precipitating the attack, but chill and over-exertion some- 
times do so as well. Blackwater fever may in some obscure way be related 
to malaria immunisation, or it may stand somewhat in the same relationship 
to malaria as paroxysmal hflemoglobinuria docs to syphilis, or possibly a 
specially hsemolytic malignant tertian strain may be implicated, but ever 
so many interesting points await solution. Hsemolysins have never been 
demonstrated, the erythrocytes are not excessively fragile, and evidence of 
quinine idiosyncrasy is not forthcoming. 

Pathology . — Morbid Anatomy , — The skin is jaundiced, the blood 
watery, the serum sometimes tinged with hsemoglobin, while malarial 
pigment may persist in the viscera although not in large amounts. The 
liver is enlarged and soft, the bile thick and tarry, the spleen big and its 
pulp almost diffluent ; the kidneys are dark, swollen and intensely congested. 
Microscopically, hflemosiderin is found in the liver and spleen in which malarial 
pigment may also be evident. Eosinophilic, granular debris blocks the 
straight and other tubules of the kidney, and there is toxie degeneration and 
desquamation of the cells of the convoluted tubules. Cloudy swelling and 
necrosis of liver cells, especially of the centre of the lobule, may occur gener- 
ally associated with malarial pigment in KupfEer’s cells. 

Clinical Pathology , — Malarial parasites, often present in blood smears at 
the beginning of the attack, are rare after 24 hours, and generally absent at 
autopsy. The urine shows albumin, oxy-haemoglobin and perhaps methse- 
moglobin and urobilin in excess. Bile is present only in the most severe 
cases, and ketones may also appear. The characteristic sediment consists of 
brown, granular debris and granular casts. Red blood corpuscles are scanty, 
but not uncommonly occur. There is an intense hyperbilirubinsemia with 
an indirect van den Bergh reaction of 5 to 85 units, but immediate direct 
reactions only occur in the severest cases with toxic changes in the liver. 
The blood urea is often considerably raised, one of our recent cases showing 
311 mgrms. per cent, before death. A persistent increase in bilirubin and 
Diood urea is a bad prognostic omen. Acidosis, as indicated by the COg 
combining power of the plasma, is generally not present. The anaemia is of 
secondary type, and in severe cases 50 per cent, of the corpuscles may be 
destroyed overnight. A study of the excifction curves of urinary haemoglobin 
shows that several distinct intravascular haemolyses may occur. 

Mechanism of Ilcemolysis , — In malarial anaemia red-cell destruction is 
largely an intracellular phenomenon, resulting in pigmentation of the tissues, 
hyperbilirubinaemia and pleocholia. In blackwater fever, for reasons which 
are at present obscure, the haemolytic process mainly involves the circulating 
corpuscles, producing haemoglobinaemia. Hyperbilirubinaemia, haemolytic 
jaunc^ce and pleocholia, with bilious vomiting and dark brown stools result, 
while absorption of surplus stercobilin causes urobilinuria. The excess of 
haemoglobin not dealt with by the reticulo-endothelial system and liver gives 
rise to haemoglobinuria and methaemoglobinuria, and, if the urine be acid, 
blood pigment is specially liable to be precipitated, possibly as acid haematin, 
clogging up the tubules. Toxic change in the secretory cells of the con- 
voluted tubules is, however, an equally important facl^or in anuria. Sellards 
and Minot estimated in normal people that from 17 to 28 c.c. of blood had 
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to be rapidly l;^sed before hsemoglobinuria appeared, and recently Bordley, 
from an analysis of cases of incompatible blood transfusion, found that no 
case receiving less than 350 c.c. of incompatible blood died, and no one receiv- 
ing more than 640 c.c. recovered. The latter quantity if lysed contains a 
certainly lethal dose of corpuscles for man, and if any single hsemolysis in 
blackwater fevei* produces corpuscular destruction of this order a fatal anuria 
may be anticipated. 

Symptoms. — No recognisable pre-blackwater fever stage exists, and the 
patient generally thinks an ordinary attack of malaria is impending. The 
onset is frequently sudden with chill and loin pain, but in mild cases red 
urine may be the first indication. A rise of temperature is almost invariable, 
rigor is common and nausea, bilious vomiting and epigastric discomfort are 
characteristic. The urine, which may be pinlash or red at first, soon becomes 
port-wine or porter-coloured, presenting the characteristics described. Within 
a few hours yellowish discoloration of the skin and conjunctivas is apparent ; 
this increases in intensity as hsemoglobinuria continues, but only in the 
severest cases is bile found in the urine. The pulse is rapid and of low 
tension at first, and the blood pressure in severe cases is markedly depressed 
(S/D =80/60) at onset, though later this improves. Hiccough is a serious 
feature and there may be great restlessness, anxiety, pallor, cold extremities, 
and thready pulse occasioned by the rapidly developing anasmia. As many 
as 2,000,000 red cells per c.mm. may be destroyed in 24 hours by recurrent 
hasmolyses. Headache and lumbar pain arc characteristic. The spleen and 
liver are generally demonstrably enlarged and tender, and may cause dis- 
comfort ; not infrequently the spleen decreases in size during the attack. 
Localised tenderness over the distended gall bladder may also occur. The 
fever at onset resembles a malarial paroxysm, is highest at first, becomes inter- 
mittent or remittent later, and generally declines in 3 to 4 days as the vomiting 
subsides and the urine clears. Post-hsemoglobinuric fever may appear after 
hfiemoglobinuria has ceased and persist well into convalescence. Several 
different clinical types are described : (1) Mild to moderate cases as above. 

(2) Fulminating cases which die in 1 to 3 days from toxaemia or anoxsemi^. 

(3) The anuric type ; catheterisation often shows small quantities of highly 
albuminous, perhaps bile-stained urine followed by complete suppression. 
Anuria may set in early, and is* associated with a normal or subnormal 
temperature. Hepatogenous jaundice not infrequently develops. Life may 
be prolonged many days and death occur without signs of urssmia. (4) 
Intermittent or continuous type : here the haBmoglobinuria, which may be 
continuous or remittent, lasts up to 8 days : the temperature continues to 
be raised and post-hasmoglobinuric fever commonly follows. (6) HoBmolytic 
type of Flehn, characterised by hssmorrhage from the gastro-intestinal 
mucosa and elsewhere. (6) Hyperpyrexial type : Daniels described this 
condition preceding death, the temperature rising to 110^ F. or even higher. 

Course and Complications. — Complications include anuria, post-hsemo- 
globinuric fever, anasmia, biliary colic, pigment calculi and cholecystitis. 
About 10 per cent, of oases relapse during the course of an attack (Ross). 
Convalescence may be prolonged owing to anasmia and transient renal 
dysfunction, but there is no evidence that chronic nephritis ever results. 

Prognosis. — The prognosis depends to a considerable extent on the 
quantity of corpuscles destroyed, and if during any single haemolysis this 
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amounts to the equivalent of half a litie of normal blood a fatal anuria appears 
inevitable. The mortality rate varies from 20 to 40 per cent., and though 
some cases are doomed from the onset, in others modem therapy favouraUy 
influences the course of the illness. Unfavourable features include rapidly 
increasing jaundice, grave anasmia, severe hiccough, anuria and hyper- 
pyrexia, while bile in the urine or a persistent increase in thh blood urea and 
bilirubin is a grave prognostic omen. 

Treatment. — Prophylactic , — The prophylaxis of blackwater fever is that 
of malaria. Over-fatigue and chill should be avoided andihe urine alkalised 
before giving quinine, which should be administered only in small doses in 
all cases which have had blackwater fever or come from an endemic area. 
Atebrin may prove an important substitute for quinine, which so commonly 
precipitates the attack. 

Curative , — The causes of death in blackwater fever are well known, and 
in the absence of knowledge concerning the mechanism of the hsemolysis and 
of specifle remedies for terminating it the therapeutic indications are : (1) 
to combat the anasmia, anoxaBmia and heart failure ; (2) to relieve toxaamia ; 
(3) to prevent and relieve suppression. Measures directed to these ends 
include absolute rest in bed in the recumbent posture, fluid by all possible 
routes, alkalisation of the urine, intravenous glucose and blood transfusion. 
Transport is justifiable only if it places the patient under better conditions 
for treatment. Careful nursing is all important. The diet at first consists 
of bland fluids like barley water, fmit juices and glucose ; later, milk, fruit 
jellies, junket, custard and Benger’s food are allowed. Proteins are restricted 
well into convalescence owing to renal involvement. Fluids are pushed per 
08 and riiould contain sufficient sodium bicarbonate and citrates to alkalinisc 
the urine, and so lessen the clogging of the renal tubules with debris, acid 
hesmatin, etc. Should vomiting prove troublesome gastric lavage may be 

{ )ractised and water, alkalis and glucose given per rectum. If these measures 
ail to alkalise the urine 1 pint of bicarbonate of soda solution (150 grains to 
1 pint) may be injected intravenously and repeated if necessary ; the solution 
must be sterilised by filtration or by adding the bicarbonate to cooled boiled 
water, since actual boiling is liable to convert it into the toxic carbonate. 
Intravenous injections of ^ucose assist the heart’s action and help to combat 
toxaemia and urinary suppression. One lo 2 pints of a 5 per cent, solution 
are used, but in anuria a 10 to 20 per ceni^. solution is a more potent diuretic ; 
hot fomentations to the loins, dry cupping and colonic douches with hot 
saline (120^ F.) are all useful for this purpose. Diuretics like caffeine citrate 
and caffeine sodium benzoate have their advocates, and the bowels should 
be kept opened with salines or calomel. In collapsed cases with low blood 
pressure, warmth, pituitrin and elevation of the foot of the bed may be of 
benefit. Transfusion is the best means of dealing with anaemia after haemo- 
lysis has ceased, and in severe cases manifesting rapid blood destruction and 
cardiac weakness 1 pint of citrated blood from a suitable donor may justifiably 
be ^yen without delayceven during the haemolytic period and repeated later 
if necessary. Once the haemolysis has stopped marked reticulocytosis, 
followed by blood restoration, generally proceeds autoipatically, but iron in 
adequate dosage and arsenic may be beneficial, and occasionally letrans- 
fusion is advisable. Regarding quinine therapy • opinions differ. The 
tendency of the haemolysis is to destroy the great mass of the parasites and 
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occasionally natuial cure results. In the past the safest plan has been to 
withhold quinine unless demonstrable parasites persisted, but now that 
drugs like atebrin are available quinine should be avoided. 

LEISHMANIASIS 

Leishmaniasis is the term applied to«a group of diseases caused by 
parasites of the genus Leishmania. Some of these are general infections, 
others are local. Of the first, we have E[ala-azar, due to Leishmania donovcmi 
(Laveran and Mesnil, 1903) and infantile or Mediterranean Eala-azar caused 
by L. infantum (Nicolle, 1908). Both morphologically and serologically they 
are the same parasite, no marked difierences occur in inoculated animals, 
and there seems no reason to separate them. Oriental sore, due to L. tropica 
(Wright, 1903), and American dermal leishmaniasis, due to L. braziliensis 
(Vianna, 1911), are, however, distinct species belonging to the second group, 
and according to Noguchi are separable serologically. 

Kala-azar 

Definition. — Kala-azar, or black fever, is a specific disease associated 
with enlargement of the spleen and liver, anaemia, great emaciation and 
irregular fever of long duration caused by the protozoon £. donovani, present 
in tne peripheral blood and reticulo-endothelial cell system. 

etiology. — The disease has definite geographical limitations, being 
commonest in India, Assam and the Mediterranean littoral, where 90 per 
cent, of the cases occur in children ; it is also found in China, Indo-China, 
the Sudan, Abyssinia, Russian Turkestan and Mesopotamia. Natives 
appear more susceptible than Europeans, probably owing to difierent habits 
of life. In Assam villages the introduction of an infected case generally 
precedes other cases, and often it appears to be a house infection (Rogers). 
Children and young adults are specially liable, and males appear mor^ 
susceptible than females. 

The rounded non-flagellate sta^e of the parasite is a small oval body, 
2 to 5 /X long by 1 to 2 /X broad, containing two structures, one a large round 
laterally placed nucleus (macronu6leus or trophonucleus) staining bright 
red with Romanowsky’s stain, the other (kinetoplast, micronucleus, centro- 
some), which is usually rod-shaped, stains a deep reddish-purple and has 
one end pointing toward the nucleus. It can be cultivated on rabbit-blood 
agar (N.N.N. medium) if grown for 2 to 3 weeks at room temperature 
(22-25° C.), provided the culture material has not been contaminated 
(Rogers). During growth Leishmania bodies develop into leptomonads 
measuring up to 24 microns in length, mth a flagellum and centrq 3 ome 
at one end and a central macronucleus. This flagellate undoubtedly 
represents an intermediate stage in some insect vector which is almost 
certainly the sand-fly. In India it was Sinton’s original observation that 
the local distribution of PhUhotomus argentipes coincided with that of kala- 
azar which led to the transmission experiments of Knowles, Napier and 
Smith. , It is now known that if sand-flies be fed on kala-azar cases, heavy 
leptomonas infections develop in the mid-gut, oesophagus and pharynx, 
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these parasites being capable of producing the disease if artificially injected 
into hamsters. Infection, however, has not yet been successfully transmitted 
by the actual biting of infected sand-fiies. In the Mediterranean area very 
young children and dogs suffer from kala-azar, whereas in India and North 
China infections occur mainly in older people and extremely rarely in dogs. 
Adler suggests that the former infections result from biting^ the latter from 
crushing these insects. Transmission by other ectoparasites, including 
mosquitoes, fleas and bugs, has b^en unsuccessful, though Basile thinks the 
dog-flea, Ctenocephalus canis, may transmit Mediterranean Jcala-azar. 

Pathology. — The parasites are very generally distributed in the 
endothcUal cells of the capillaries throughout the body, where they multiply, 
eventually rupture, and are subsequently taken up by phagocyte cells of 
the blood and tissues. Common sites for the parasite are the reticulo- 
endothelial cells of the liver, spleen, lymphatic glands and bone-marrow ; 
less commonly they occur in the lungs, pancreas, kidneys, adrenals, testicle^s, 
intestinal submucosa, intestinal ulcers and the lymphatics draining them 
(Manson and Low). The central nervous system is never involved. Mclcney 
holds that the macrophage or reticulo-endothelial cells respond specifi- 
cally by local multiplication in this disease, forming “ clasmatocytic tissue.** 
At autopsy emaciation is marked, the spleen and liver are generally enlarged, 
while dropsical effusions and even intestinal ulceration may occur. The 
spleen is at first soft, pulpy and friable, later it becomes hard and fibrous ; the 
capsule is thickened, and perisplenitis and infarcts may also be present. The 
liver is firm and friable, the capsule is thickened, and fatty degeneration 
and a nutmeg appearance are common ; cirrhosis may eventually result. 
The bone-marrow is generally red and soft, showing a decrease of fat, wliile 
the mesenteric glands are often enlarged, presenting a central necrosis. The 
heart is dilated and flabby, while the entero-colon may show superficial 
or deep ulcerations. Napier holds that the latter at least are of dysen- 
teric origin. Post - kala - azar dermal leishmaniasis has recently been 
described. 

^ Symptoms. — The incubation period is probably from 1 to 4 
months, but cases may occur years after exposure. The onset, 

especially in endemic areas, may be sudden, with fever simulating 
malaria or typhoid, or it may be insidious. Often in febrile cases the 
diagnosis is not made until relapses oc«ur and the more classical features 
of the disease develop. These may be classified as follows : (1) Irregular 
remittent or intermittent pyrexia which, though not necessarily high, is 
characteristic. Periods of apyrexia spontaneously develop, especially 
during the day, and may lead to confusion with Malta fever. A double 
daily rise may occur in the afternoons and evenings (20 per cent, of cases), 
but this may also be noted in other diseases and is not pathognomonic. 
(2) lioss of hair and deepening colour or pigmentation of the skin — hence the 
name black fever. (3) Anaemia with the characteristic blood changes. 
(4) •Rapid loss of weight and cachexia. (5) Splenomegaly, which may 
be the first sign or only be noted after 1 to 2 months of fever. In the early 
stages the spleen feels soft and doughy, but not tender ; later it hardens 
and may reach very large dimensions. (6) The liver fs generally palpable 
(88 per cent.), presenting a sharp lower edge. (7) Diarrhoea. — There is good 
appetite associated with poor digestion which itself niay lead to intermittent 
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diarrhoea (Napier). If blood and mucus be present, intercurrent dysentery 
should be suspected. (8) Other features include night sweats, persistent 
irritating cough, palpitation, dyspnoea, low blood pressure, i,e, below 100 mm. 
of mercury, o^ema of the extremities and occasionally puffiness of the face. 
Amenorrhoea often develops, but conception may occur with congenital trans- 
mission from the*mother (Low and Cooxe). ^ The blood changes which include 
anaemia, leucopenia and reduction in the platelet count, are due to replace- 
ment of both the leucoblastic and erythroblastic marrow by clasmatocytic 
tissue. The hsemeglobin is often proportionally reduced, so that the colour 
index may equal 1*0 ; in other cases it is 0*7 or 0*8. The blood picture 
may show anisocytosis, poikilocytosis, polychromasia and normoblasts. 
The leucopenia is extreme, often sinking to 2000 per c.mm., and in 80 per cent, 
of cases it is less than 4000 per c.mm. The differential count reveals a 
relative increase in lymphocytes and monocytes, with a decrease in neutro- 
philes and eosinophiles. The coagulability of the blood may be prolonged 
the calcium, blood sugar and serum albumin are reduced, and the total 
globulin content of the blood is raised, euglobulin increasing at the expense 
of the pseudo-globulin fraction. 

Complications and Sequelae. — Owing to debility and bone-marrow 
involvement with leucopenia, the resistance to bacterial infections is 
markedly decreased, and influenza, broncho-pneumonia, lobar pneumonia 
and tuberculosis are common causes of death ; otitis media and cancrum oris 
may occur, especially in children. Watery diarrhoea is common and inter- 
current dysentery frequent. Purpura, epistaxis, bleeding from the gums 
and melsena may be encountered. The sequelse include chronic splenome- 
galy plus severe anaemia and cirrhosis of the liver, sometimes associated with 
ascites and demonstrable parasites. Jaundice frequently appears within 
3 months of treatment and may persist for several months, while post-kala- 
azar dermal leishmaniasis has recently been described. Areas of depig- 
mentation generally appear about a year after antimony injections, and 
papillomatous nodules, in which leishmania can be found, occur the following 
year. A xanthoma-like condition is also described, but ulceration nevg: 
occurs. Parasites are demonstrable in smears and culture, and apparently 
they are confined to the skin as ^splenic puncture yields negative results. 
Occasionally the condition appears in persons who give no history of previous 
kala-azar or of treatment. • 

Course. — Bentley showed in the Assam epidemics, prior to the intro- 
duction of antimony, that the disease lasted 1 to 2 years in chronic cases. 
The mortality rate, if untreated, is about 90 per cent. 

Diagnosis. — Kala-azar has to be differentiated from the febrile spleno- 
megalies of the tropics, especially chronic malaria, undulant fever and enteric 
fever ; schistosomiasis, Banti’s disease and leukaemia must also be considered, 
and owing to the danger of haemorrhage in the latter disease splenic puncture 
should never be undertaken until blood examination has excluded it. 
Diagnosis is generally dependant on the demonstration of L. donovam in 
smears from the liver or spleen or cultures on N.N.N. medium obtained from 
the peripheral blood- Aspirated material for microscopical examination 
must be collected in an absolutely dry syringe. 

The formol-gel or aldehyde test of Napier is of considerable value in the 
diagnosis of kala-azar, especially when the result is positive and associated 
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with a leuGopenia. The test is performed by adding 1 drop of conunercial 
formalin (30 per cent, formaldehyde) to 1 c.c. of clear serum, which is imme- 
diately shaken and left at room temj)erature. When the reaction is positive 
the serum immediately becomes viscid, and within 1 or 2 minutes assumes 
a whitish opalescent appearance and seta so that the tube can be inverted 
without spilling. In from 3 to 20 minutes it forms a solid«opaque coagulum 
like the white of a hard-boiled egg. 

For the first three months the reaction is of doubtful value, but after this 
it is generally positive. » 

Prognosis. — Intercurrent disease, severe intestinal symptoms, and 
cirrhosis with ascites are of grave significance. Modem therapy generally 
results in recovery, provided the condition is not too advanced and inter- 
current disease absent. 

Treatment. — Prophylaxis, — Segregation and treatment of the sick, 
and abandonment of infected houses and rebuilding at distances not less 
than 300 yards have been effective in India. Destruction of the probable 
sand-fly vector and of its breeding-places is indicated. 

Curative, — The patient is put to bed on a milk or light diet and intercurrent 
disease treated. Napier advocates an iron tonic mixture, and tincture of 
digitalis if there is cardiac weakness. Certain antimony dompounds are 
specific, and have robbed the disease of most of its terrors. At first the 
trivalent compounds of the tartar-emetic type were exclusively employed, but 
more recently the pcnta valent antimony derivatives are replacing them, owing 
to their rapid action, reduced toxicity for the host and increased toxicity 
for the parasite. Trivalent antimony compounds, — Potassium and sodium- 
antimony-tartrate are given intravenously on an empty stomach in a 2 per 
cent, solution thrice weekly. The initial dose is \ grain, increasing by 
J grain until a maximum of 2 to 2 J grains is attained. Only freshly prepared 
solutions sterilised by boiling should bo employed, and the total course is 40 
to 60 grains. Effects of treatment are to reduce the temperature to’normal, 
decrease the splenomegaly and hepatomegaly, increase body weight and 
restore the leucocytes to normal numbers. Cough and nausea following 
injections are not important, and rheumatic-like pains are frequent. Severe 
toxic manifestations like bradycardia, severe vomiting, diarrhoea and 
jaundice necessitate a suspension of treatment. Numerous other trivalent 
compounds have been employed, includiiilg antimosan, which is less toxic than 
tartar emetic, but almost as slow in producing cure, Pentavalent antimony 
compounds, — These include stibamine, von Heyden 693 or neostibosan, 
stibenyl, urea-stibamine, aminostiburea, neostam, urea-stibol and stibosan- 
von Heyden 471. The dose of urea-stibamine, amino-stiburea and neostam 
as advocated by Napier is 01 grams initially, 0-2 grams as a second dose 
and 0*26 grams for each subsequent injection. With stibosan and von 
Heyden 693 (neostibosan) an initial dose of 0*2 grams with subsequent doses 
of 0*3 grams is advisable. Debilitated patients require smaller doses, while 
chiMren, although tolerating proportionally larger doses than adults, receive 
smaller initial doses. The length of different courses vary from 8 to 15 
injections. Toxic features include vomiting, giddiness, nausea, and 
more rarely diarrhoea, hepatitis and jaundice and an alarming anaphylaxis- 
like syndrome, producing puffiness of the face, urtioi^iia and cardio- vascular 
coDapse, etc. The beneficial effects of treatment are similiar to those 
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described with the trivalent compounds, except that the dru^ act quicker 
and more effectively. Cure is indicated by an absence of climcal symptoms 
for 6^ months, a negative aldehyde test, an increase in serum albumin 
associated with a decrease in total globulin involving the euglobulin fraction, 
and a permanent disappearance of parasites. 


Oriental Sorb 

Synonyms. — Tropical Sore ; Aleppo Sore ; Bagdad Boil ; Delhi Boil ; 
Biskra Button ; Bouton d’Orient ; Date Boil, etc. 

Definition. — An infective granuloma of the skin and subjacent tissues 
caused by Leishmania tropica, producing nodular lesions which generally 
break down and form chronic indolent ulcers. 

Etiology. — ^The condition is common in parts of the East, including 
Mesopotamia, Arabia, Persia, Asia Minor and the North-West Frontier of 
India. It .also occurs in Northern Africa, Egypt, the Sudan, Nigeria, the 
French Congo, and has been reported in Spain, Italy and Greece. Essentially 
it is a disease of towns, notably of Bagdad, Delhi and Lahore, and its incidence 
on exposed parts suggests an insect vector. Wherever it occurs sand-flies 
are common, and the remarkable development into virulent flagellates 
occurring in the mid-gut and extending forward to the proboscis after feeding 
them on oriental sores, indicates that these insects are the transmitters — 
probably Phlebotomus papatasii and P. sergentL The parasite itself is morpho- 
logically indistinguishable from that of kala-azar and can be directly trans- 
mitted by inoculation ; it is auto-inoculable, but not through the unbroken 
skin. Dogs, cats, guinea-pigs, etc., are susceptible. 

Pathology. — Infective granulomata are produced, sections showing 
atrophy of the epidermis, infiltration of the corium and its papillae with 
lymphocytes, plasma cells and macrophage endothelial cells containing L, 
tropica. If the nodule ulcerates secondary bacterial infection ensues. The 
keloid type of lesion described in the Sudan may show epithelial c^ 
nests. Unlike the American form, the mucous membranes are rarely 
involved. • 

Symptoms. — The incubation period varies from 1 week to 6 months. 
Commencing as a small itching red papule, it develops into a nodule or blind 
boil, which occasionally persists for a year or more before disappearing. 
More usually the lesion becomes covered with a yellow crust and ulcerates, 
the ulcer having well-defined rounded edges and a granulation tissue base 
exuding thin pus. The sores may be single or multiple, as many as 35 having 
been recorded, and are specially common over the hands, wrists, feet, legs 
and face. 

Diagnosis. — This is dependent on demonstrating the parasite. If ulcera- 
tion has occurred the skin at the edge of the ulcer ^ould be sterilised «7ith 
iodine, punctured with a glass pipette, and the material so obtained inoculated 
on to ]n.N.N. medium. Bactenal contamination prevents growth. Direct 
microscopical examination of this material often shows L. tropica in the 
endothelial cells. . 

Prognosis. — ^The condition is practically never fatal even when untreated, 



240 GlENERAL INFECTIOUS DISEASES 

but under these ciicumstances it may last 18 months, after which the 
patient generally possesses an immunity to further infection. 

Treatment. — Prophylactic. — Sand-ffies and their breeding-grounds 
should be eradicated. 

Curative. — Local treatment, like carbon dioxide snow, for 5 to 30 
seconds every 10 days, X-Ray, radium, zinc ionisatioif and diathermy 
are advocated as well as local applications of ointments containing 
methylene-blue, iodoform, salicylic acid and tartar emetic (1 to 2 per 
cent.) : the latter may cause painful sloughing. Vaccines have their 
advocates. Tartar emetic intravenously as given in kala-azar is the standard 
treatment, a total course of 20 to 30 grains being required. Neostibosan is 
also being used successfully. Both emetine hydrochloride injected locally 
around the spreading margin and similar injections of 1 c.c. of berberine 
sulphate (J grain to 1 c.c.) twice or thrice weekly have been reported favour- 
ably upon (Varma). 


American Dermal Leishmaniasis 

Synonyms. — Espundia ; Uta ; Pian Bois ; Ran Cayenne ; Forest Yaws ; 
Bosch Yaws ; Bubas Braziliana. 

Definition. — An infective granuloma due to Leishmania braziliensis, 
producing cutaneous nodules and ulcers on exposed surfaces ; the buccal 
and nasal mucous membranes may be extensively involved, also the lymph 
glands and lymphatics. 

Etiology. — It is found in South America, in Brazil, Venezuela, British 
and Dutch Guiana, Bolivia, Peru and Paraguay. The disease is specially 
frequent amongst wood cutters and people living in forests : some wood- 
loving insect, tick or bug is thought to be the transmitting agent. Morpho- 
logically L. braziliensis is similar to L. tropicUy but differs serologically 
(Noguchi). 

Symptoms. — The incubation period is about 2 months. The lesion 
originates as an itching papule, which may develop into a blind nodule or 
ulcerate, producing fungoid granulations. Later, ulcers appear at the margins 
of the mouth and nose, often subsequently involving their mucous surfaces, 
the larynx and nasal septum (20 per cent.jf! Fever, joint pains and bronchitic 
symptoms now appear, but many ye^s may elapse before the patient 
succumbs to intercurrent disease. 

Diagnosis. — Demonstration of the parasites either in scrapings from the 
spreading margin of the ulcer or by culture completes the diagnosis. Syphilis, 
rodent ulcer, leprosy and tuberculosis closely resemble the destructive form 
of L. braziliensis which, however, never involves bone. 

Prognosis. — Untreated cases are liable to die of intercurrent disease or 
cachexia, but with tartar emetic treatment the prognosis is satisfactory. 

Treatment. — Cases with extensive involvement of mucous membranes 
die*if untreated, but ^ven these recover with modem therapy, which is 
similar to that outlined for oriental sore and kala-azar. A full course of 30 
or 40 grains of tartar emetic should be administered intravenously. 



TRYPANOSOMIASIS 


241 


TRYPANOSOMIASIS 

A group of diseases caused by flagellate parasites of the genus Trypano- 
soma. In Africa man may be infected with T. garnbiense or T. rhodesiensey 
and in South America with T. cruzi. Trypanosomes also produce disease 
in animals, the most important being nagana affecting horses, dogs, cattle 
and wild game in Africa caused by T. hrucef, which is probably identical with 
T. rhodesiense. evansi produces surra and T. equiperdum dourine, the 
latter disease,* like syphilis, being transmitted during coitus. 

African Trypanosomiasis op Man 

Synonym, — Sleeping sickness. 

Definition. — This disease, transmitted by the bite of tsetse flies, is 
caused by T. garnbiense (Dutton, 1902) or T. rhodesiense (Stephens and 
Fantliam, 1910). After initial invasion by trypanosomes blood infection 
ensues with adenitis, irregular remittent fever, rapid pulse, oedema and 
circinate erythematous rashes ; later a meningo-encephalitis results with 
lethargy, mental and physical degeneration, tremors, shuffling gait, con- 
vulsions, coma and death. 

iEtiology. — The disease is limited geographically to areas where the 
tsetse fly abounds and occurs in Western and Central Equatorial Africa, 
including the Congo, Uganda, East Africa, Rhodesia, Nyasaland, etc. 
Natives and whites are both affected, and children and adults of both sexes 
prove equally susceptible. The two species of trypanosome are indis- 
tinguishable in human blood ; they possess a nucleus, a posteriorly situated 
blepharoplast and a flagellum. T. rhodesiense is identified by inoculating 
blood into white rats, when posterior nuclear forms develop ; this never 
occurs with T. garnbiense. CiossinsB take up trypanosomes from the blood 
during biting ; these multiply in the gut and pass forward via the pro- 
vcntriculus and salivary ducts to the salivary glands, where further develop- 
ment ensues. Glossina) become infective in 3 to 7 weeks and remain so fdt 
life ; they bite mainly in the daytime. T. gambiensCy the central African 
type, is transmitted by G. palpaldSy and possibly the natural reservoir of 
infection is game, such as the ree(\ and bush buck, etc., encountered near 
lakes and rivers by which this fly lives, depositing its larva in shady, sandy 
soil. T. rhodesiensCy on the other hand, is spread by G. morsitans which 
inhabits dry, arid country. The reservoir of iiifection is the infected game 
of the area : Bruce identifies this disease with nagana and regards T. 
rhodesiense as identical with T. hrucei. As the pathology and symptomatology 
produced by the two African trypanosomes are similar they may be con- 
sidered together. 

Pathology. — The lymph glands which are at first swollen, congested 
and haemorrhagic, later undergo degenerative changes and extensive fibrqsis. 
Enlargement of the spleen due to lymphoid hyperplahia and proliferation of 
endothelial cells also occurs, while thickening of the capsule is common. 
In the late stages trypanosomes are demonstrable in the intercellular spaces 
of the brain and cord, the microscopical appearances of which resemble 
those of meningo-encej^alitis and meningo-myelitis. Mott has stressed the 
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resemblance to general paralysis, perivascular lymphocytic infiltrations being 
invariable. Neuroglial cell overgrowth is also characteristic, and diffuse 
glial proliferation affects both the white and ^ey matter in the cord : the 
ganglion cells show chromatolysis of their nuclei, most marked in the cerebral 
cortex, and endothelial proliferation in the arteries may occur. 

Symptoms. — Two phases are recognised : (1.) a stage of trypanosome 
fever when the trypanosomes are demonstrable in the blood and gland juice ; 
(II.) the sleeping sickness stage when the cerebro-spinal fluid contains lympho- 
cytes, globulin and perhaps trypaifosomes. The mcubation period probably 
varies from 1 to 3 weeks, and occasionally an intense local reaction follows at 
the original inoculation site. In many respects trypanosomiasis resembles* 
syphilis. (I.) Trypanosome fever. — This is invariably seen in Europeans, but 
not always in natives. Its main features are : (1) an irregular remittent 
or intermittent temperature low in the mornings, higher at night ; apyrexial 
periods may occur, lasting for weeks. (2) A low tension, rapid pulse of 
100 to 120 per minute, which tends to persist despite a fall in the temperature. 
(3) An increase in the respiratory rate to 20 or 30 per minute. (4) Patches 
of circinate erythema, involving mainly the trunk. (6) Localised puflBness 
and oedema involving the feet, legs and face : the slmi may be dry and 
irritable. (6) Polyadenitis : enlargement of the posterior cervical glands 
(Winterbottom’s sign) is very characteristic ; the epitrochlear, axillary, 
supraclavicular and axillary glands may also be involved ; they are soft, 
elastic, not tender, and do not coalesce or suppurate. (7) An enlarged spleen 
which is generally palpable. (8) Deep hypersesthesia, especially over bones 
like the tibia and manifesting a de^ite latent period (Eerandel’s sign). 
Long latent periods of several months (rarely several years) may elapse before 
the central nervous system becomes involved, though probably spontaneous 
cure occurs in certain cases. Once the stage of sleeping sickness has become 
definitely established, however, the untreated patient invariably dies, rarely 
surviving for longer than a year. (II.) Sleeping sickness. — In the earliest 
phase the patient may complain of headache, lack of concentration, dis- 
inclination for work and insonuiia, associated with loss of weight, enlarge- 
ment of lymphatic glands and slight tremor of the tongue. In the inter- 
mediate phase the countenance becomes sad, apathetic and morose, laziness 
and emotional instability increase, and th^ patient is always dropping off to 
sleep, even in tropical sunlight or when eating. The speech becomes mumbled 
and slow, the gait shuffing, and fibrillary tremors of the tongue, lips and hands 
develop. The reflexes are exaggerated and Romberg’s sign is present. In 
the final phase all these symptoms become more pronounced ; muscular 
weakness is extreme, saliva dribbles from the mouth, bed-sores and flexure- 
contractions may develop, the patient becomes entirely bedridden and 
coma and convulsions often terminate the picture. 

Complications. — Intercurrent infections like dysentery and pneumonia 
often cause death, and, as in syphilis, abortion and still-births are not infre- 
quent. Keratitis and iridocyclitis occur, and during treatment with atoxyl 
or trjyarsamide optic atrophy has to be carefully watched for. 

Diagnosis. — Inegular fevers, especially if associated with cervical 
adenitis, should arouse suspicion in patients who haye been exposed to 
infection, and under such circumstances laboratory assistance is invaluable. 
Heematological examination generally shows some, degree of secondary 
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ansemia, a normal or decreased leucocyte count and a monocytosis of 8 to 
12 per cent., while trypanosomes may be found in thin or in thick blood 
films, or, better still, in smears from centrifuged citrated blood. Even more 
satisfactory is the method of gland puncture, provided the ^and juice be 
aspirated in a dry sjrringe, when 87 per cent, of cases with adenitis Aow 
trypanosomes ^Broden). Inoculation of white rats or guinea-pigs with blood 
or emulsified excised gland is also a very valuable procedure. Lumbar 
puncture is essential in later cases ; typically the cerebro-spinal fluid, which 
is often under increased pressure, shows hn increase in globulin and lympho- 
cyteSf and later *in medium-sized and vacuolated mononuclear cells as well. 
Tflie advanced cases show counts of from 15 to 1000 cells per c.mm. Trypan- 
osomes are often difficult or impossible to demonstrate, even after centrifuging 
the fluid, and animal inoculation. 

Prognosis. — The prognosis is very hopeful in T. gamMenset provided 
modern treatment be commenced before the central nervous system is 
involved : after this it is more doubtful, though many cases recover. T. 
rhodesiense is a far more virulent type of disease, and most patients succumb 
despite treatment. Europeans appear to recover better than natives, 
probably because they suffer less from intercurrent disease and are treated 
under better conditions. 

Treatment. — Prophylactic, — Various measures, including the depopula- 
tion of endemic areas and destruction of its big game, have not proved 
satisfactory. Removal of forest and bush for 15 feet around lakes and rivers 
is a valuable measure with 0, palpalis, but does not affect 6, morsitans. 
Personal prophylaxis is important. White clothes are advisable ; shorts 
should not be worn, and veils and gloves used when feasible. Where possible 
travelling should be done at night. 

Curative, — Several drugs are of proved value in trypanosomiasis : 
(1) Atoxyl or soamin (sodium arsanilate) 7 grains once weekly or 3 grains 
twice weekly are injected into the buttock over long periods. (2) Long 
courses of tartar emetic may be given intravenously twice or thrice weekly, 
beginning with J grain and working up to 2J grains in 10 c.c. of distilled water. 
As much as 60 grains are administered in the full course. (3) Germanin^or 
Bayer “ 205 ” — a complex organic urea compound — is given in doses of 
1 gram weekly for 10 injections : jt is especially useful in sterilising the blood 
in early cases, but unfortunately tends to cause albuminuria and nephritis ; 
during treatment patients should be kept at rest in bed on a milk diet. 
(4) Tryparsamide (N-phenylglyceinamide-p-arsonate) is of special value 
where the nervous system is involved : it is given intravenously in weekly 
doses, 1 gram the first, 2 grams the second and 3 grams on the third and 
subsequent weeks, for 10 to 12 injections ; others advocate a maximum 
of 0*035 grams per kilogram of body weight three or four times weekly for 
4 weeks followed by a month’s rest ; children receive relatively larger doses. 
Untoward symptoms are jaundice, and especially optic atrophy which may 
be suggested by ocular pain, failing vision, lachrymation and photopl^obia. 
Many cases of total blindness have been recorded. (5) Combinations of 
different treatments or alternating treatments may be adopted, atoxyl being 
combined with tartar emetic, and Bayer “ 205 ” with tr 3 rparsamide. The 
French commission (1931) recommended 10 to 12 weekly injections of oisanine 
in increasing amounts, or 6 to 10 graded doses of atoxyl where the qerebrp- 
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spinal fluid was clear, but where it was abnormal 12 weekly injections of 
tryparsamide, as outlined above, preceded by several sterilising doses of 
atoxyl. Whichever method is adopted the patients’ general health must be 
built up in every way, and intcrcurrent disease eliminated. 

South American Trypanosomiasis (Human). 

Synonyms. — Chagas’ Disease •, Coreotrypanosis ; Schizotrypanoso- 
miasis ; Brazilian Trypanosomiasis. ^ 

Definition. — A disease occurring in parts of South America caused by 
the trypanosome, Trypanosoma crxizi (Chagas, 1909), which aficcts the 
muscles, myocardium and brain of man. 

iEtioIogy. — The disease, which hjis been recorded in several states in 
Brazil and other parts of South America, affects children and adults of both 
sexes. T. ernzi is a short, broad trypanosome (20 y. long) with a central 
nucleus and large, ovoid, posteriorly situated kinetoplast. Man becomes 
infected by the bite of the reduviid bug, Triatoma megista. The trypanosomes 
are found in the peripheral blood only for a short time after infection (2 weeks), 
after which tliey assume a Leishmanial form within the cells of different 
organs where they undergo division, and from time to time pass back into 
the peripheral circulation. When T. mef^ista absorbs infected blood the 
trypanosomes quickly take on the crithidial form, multiply actively and 
then develop into trypanosomes again, which arc successfully inoculable into 
vertebrates. 

Pathology. — The Leishmanial forms are found especially in the heart 
muscle, voluntary muscles, brain, thyroid, supra-rcnals, ovaries, testicle end 
bone-marrow, where they multiply, causing cell destruction. The central 
nervoas system shows lesions resembling meningo-encephalo-myclitis. ^Fhe 
spleen, liver and lymphatic glands are enlarg(;(l, and according to Chagas 
the thyroid is cong(isted and perhaps goitrous. 

Symptoms. — Recent work has raised con^iiidcrable doubt on the 
validity of many of the thyroidic features (cretinism, myxoedema, etc.) 
associated with the chronic pliascs of this disease ; Kraus attributes them 
to endemic goitre with superadded infection with T. cruzi. The incubation 
period is 8 to 10 days. The acute type occurs in infants of under 1 year and 
is characterised by fever with trypanosomes in the blood, enlargement of 
the spleen and lymph glands, puffiness and oedema of the face and swelling 
of the thyroid. A proportion of cases develop the picture of encephalo- 
meningitis and frequently die. The chronic type presents a symptomatology 
which up to the present has hot been accurately determined. Five clinical 
groups have been described : (1) Pseudo-myxeedematous ; (2) myxoe- 

dematous ; (3) cardiac ; (4) nervous ; (5) chronic with subacute manifesta- 
tions. .Serious disturbance of heart rhythm and neurological manifestations 
with paralysis probably result from intracellular invasion with T, cruzi, but 
untiLmore accurate information is available eliminating endemic goitre as 
an setiological factor little can be said on this phase of the disease. 

Diagnosis. — In the early acute stages this is made by finding the trypan- 
osomes in the peripheral blood, while occasionally puncture of the voluntary 
muscles may reveal the Leishmanial forms. Inoculation of guinea-pigs is 
sometimes successful, and a complement fixation reaction has been worked 
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out by Lacoste, using extracts of heavily infected heart muscle as antigen ; 
87 per cent, of the cardiac type of case were found to react positively. 

Prognosis. — The prognosis in acute cases, especially where the central 
nervous system is involved, is grave. 

Treatment. — PropAylaclic.^Destraction of the insect vector T. megista 
by chemical ifleans, fumigation, etc., is necessary. 

Curative . — No specific treatment is available, the various drugs successful 
in African trypanosomiasis being ineffective. 

G. Carmichael Low. 

N. Hamilton Fairley. 


AMCEBIC DYSENTERY 

Definition. — Amoebic dysentery results from infection of the colon 
with EntarrKTba histolytica (Schaudinn, 1903), and is characterised by an 
afebrile diarrhoea, three or more voluminous stools containing brownish 
mucus and dark red blood usually being passed daily. Latency is a marked 
feature, relapses arc frequent, while amoebic hepatitis and liver abscess 
commonly occur. 

^Etiology. — This disease is mainly distributed throughout the tropics 
and sub'tropics, but occasionally occurs in temperate regions. Both 
sexes and all ages are liable, though it is less common in young children. 
E. histolytica gains access to the body in its cystic form via the mouth in 
drinking water or food, especially vegetables, contaminated by convalescent 
or contact carriers, while flics either directly or indirectly may convey the 
infection. The cysts pass through the stomach safely, after which the 
walls are dissolved by the panel eatic juice, and the encysted amoebulas 
escape and ultimately invade the colonic mucosa. During this stage it is 
the large, actively motile, tissue-invading amcebjo (20 to 30 /x in diameter), 
containing ingested red blood cells, which arc present in f®cal mucus, but 
later, as the lesions become quiescent and begin to heal, precystic amogbae 
appear in the excreta, originating superficially by binary fission from the 
more deeply situated tissue-invading forms. Precystic amoebae are much 
smaller (7 to 18 /x in diameter), less actively motile, contain no erythrocytes, 
and must be distinguished fronf E. coli. Different races of amoebic give 
rise to cysts of different size containing 1, 2, or 4 nuclei and the characteristic 
chromidial bodies ; they are met with in the faeces of chronic cases and 
carriers. 

Pathology. — After passing into the glands of the large intestine, the 
tissue-invading amoebic multiply, cause toxic degeneration of the lining 
cells, with blockage of the tubules and the production of slightly raised 
yellowish nodules (Wen yon). Simultaneously, the inter-glandulqr con- 
nective tissues are invaded, and a toxic, gelatinous necrosis is produced, 
characterised by an absence of polymorph onucleai; leucocytes and occasion- 
ally by thrombosis of adjacent mesenteric venules. Small abscesses form 
which rupture, producing superficial ulcers with undermined edges. The 
process now extends through the muscularis mucosm to the submucosa, 
larger bottle-neck uleprs resulting which are even an inch or more in diameter, 
and are filled with mucoid material, cell debris and amoebae. The brown 
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mucus and degenerated blood so characteristic of the amoeboid stool originate 
in such lesions. Following rupture of the primary ulcer others are sinmarly 
produced, the maximum involvement -being in the csecum, ascending and 
simoid colon, which may be considerably thickened, and the rectum. 
Ulceration rarely extends above the ileo-ceecal valve, and even in extensive 
colonic involvement the intervening mucosa does not generally appear 
inflamed. Frequently ulcers heal «with pigmented scarring of the mucosa 
and thickening on the peritoneal surface, while in other instances ulceration 
extends to the muscular layers ; adhesions may form, and more rarely slough- 
ing and perforation may lead to a fatal peritonitis. Invasion of the mesen- 
teric venules may produce so-called hepatitis (miliary amoebic abscesses), 
or solitary or multiple amoebic abscesses of the liver, lung, brain and spleen, 
the chief pathological feature of which is the presence of tissue-invading 
amoebae in their non-fibrous necrotic walls. 

Symptoms. — The incubation period varies from 3 weeks to 3 months. 
The onset is generally insidious, commencing with an afebrile diarrhoea ; 
later, 3 or 4 bulky, foetid stools containing brown mucus and degenerate 
blood may be passed daily. Occasionally the onset is acute, as in bacillary 
dysentery, with fever, pain, griping and purging associated with the frequent 
evacuation of bloody, brown, mucoid stools containing £. histolytica ; 
tenesmus occurs if the rectum be involved. In the average case, however, 
stigmata of toxasmia such as fever, headache, nausea and vomiting are 
absent. As the condition progresses considerable weight is lost, the skin 
becomes dry and earthy brown, and anorexia, dyspepsia and aneenua of 
secondary type may develop. Examination often reveals thickening and 
tenderness of the colon, especially of the csecum and sigmoid. Sigmoidoscopy 
generally shows the typical amoebic lesions ; in the early stages small super- 
flcial yeilowiah nodules and petechial haemorrhages may be noted, while later 
painless yellow ulcers surrounded by zones of hypersemia appear ; scrapings 
reveal large tissue-invading E. histolytica. As a rule the intervening mucosa 
appears normal, but occasionally a generalised proctitis may be observed 
wnich completely clears up under emetine treatment. 

Complications. — Post-dysenteric adhesions, retro-colic abscess, in- 
testinal haemorrhage and perforation with peritonitis may result by an 
extension of the ulcerative process. Thcuappendix has been found involved 
in 7 per cent, of cases. Amoebic hepatitis associated with fever, enlarged 
tender liver, shoulder pain and leucocytosis, and responding satisfactorily to 
emetine injections, is not infrequent, while liver abscess, often accompanied 
by rigors, sweating and involvement of the right base of the lung, may develop. 
If unrelieved the abscess may burst into the pleura, pericardium, stomach or 
large bowel, etc., according to its anatomical situation. More rarely, 
amesbiasis of the brain, spleen, abdominal wall, seminal vesicles find testicle 
has been recorded. 

Course. — ^The majority of cases run a chronic course, and even without 
specific treatment the tendency for amoebic dysentery is to improve tem- 
porarily, but relapses are frequent and very characteristic of the disease, 
latency is marked, and contact carriers are frequentlfy encountered who 
never sufiered from djTOntery. 

Diagnosis. — The diagnosis is made by finding th6 large invading-tissue 
amcebse in the fresh mucus in acute cases, and the precystic forms or cysts 
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in the fseces of chronic cases and carriers. Four other forms of amoebee, 
^on-pathogenic to man, occur in the faeces, namely Entamceba coli^ Endo- 
Umax nana, lodammba biitschKi and Dientamceba fragilia ; these have to be 
diSereiitiated from the tissue-invading and precystic forms of E. histolytica 
in faecal examinations. Not* infrequently, scrapings obtained during 
sigmoidoscopy ^reveal amoebae despite previous negative reports on the 
faeces, and in any case of doubt instrumental examination shomd be carried 
out. Cytologically fewer pus cells are p9:esent in amoebic exudate than in 
bacillary dysenthry, and Charcot-Leyden crystals also not infrequently 
occur. E. histolytica has been successfully cultivated on special media ; 
the amoebae feed on bacteria, starch granules and red blood cells, where avail- 
able, but the method as yet is hardly applicable to routine work. X-ray 
examination after barium enema eliminates many other lesions entering into 
the diiSerential diagnosis, while in distinguishing malignant disease, chronic 
bacillary dysentery, ulcerative colitis, bilharzial and balantidial ulcerations 
of the colon from chronic amoebiasis, sigmoidoscopy, reinforced by laboratory 
methods of examination, becomes indispensable. 

Prognosis. — With modern methods of treatment uncomplicated cases 
of amoebic dysentery almost invariably recover, and a large proportion 
are j)ermanently curable. The prognosis is naturally more serious where 
complications like liver abscess exist, and here one or more aspirations gener- 
ally suffice, unless secondary bacterial infection has ensued. Colonic 
perforation with peritonitis is frequently, and brain abscess invariably, 
fatal. 

• Treatment. — Prophylactic , — ^As the disease is acquired by fascal con- 
tamination of food and water, it becomes important to ascertain that personal 
servants and cooks are not carriers. Food should be protected from flies, 
and measures should be taken to avoid contamination of water and uncooked 
vegetables. 

Curative . — Long before amoebic and bacillary dysentery were differenti- 
ated, ipecacuanha was recognised as effective in certain cases. Later, one of 
its alkaloids, emetine, was proved of great value by Rogers in India, aad 
more recently other preparations, including bismuth-emetine-iodide, emetine 
periodide and auremetine, have been introduced. The toxic properties of 
emetine and its compounds should never be forgotten, and during intensive 
treatment it is essential that the*patient be kept in bed on a simple, non- 
irritating, low-residue diet, milk being citrated to avoid clot formation. 

Emetine is indicated where the tissue-invading amoebaB have produced 
visceral complications like hepatitis and amoebic abscess, and also during 
the initial attack; under the latter circumstances, Rogers advises ipeca- 
cuanha powder, 20 to 30 grains, last thing at night, to destroy escaped 
amoebae within the lumen of the bowel before encystment. Emetine is 
injected intramuscularly or subcutaneously in 1 grain doses daily for a*period 
not exceeding 10 days in a normal-sized adult, but the dose should be 
decreased in debilitated persons and those of low body weight. Children 
receive a dose proportional to age, for those under 3 years never exceeding 
^ grain, and for tho|e under 6 years ^ grain per day. Owing to the cumulative 
action of the drug, treatment shoifld not oe repeated within 2 to 3 weeks. 
Diarrhoea is commonly induced, and toxic symptoms include asthenia, cardio- 
vascular depression, low blood pressure, tachycardia, extra systoles, extreme 
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muscular weakness amounting to paresis or even paralysis ; death may 
occur from cardiac failure. 

Emetine-Bismuth-Iodide (E.B.I.). — This drug is preferable to emetine^n 
chronic cases and carriers showing cysts, but it has the disadvantage of 
causing considerable nausea and vomiting, and is best given on an empty 
stomach late at night in gelatine capsules, 4 hours after the last feed. 
Luminal (gr. i), nembutal (gr. i) or tincture of opium xv) is given 
half an hour previously when neev'ssary. Nightly doses, of grs. iij, are given 
for 10 to 12 doses, the total course varying from 30 to 36 grains. During 
the course patients often lose weight at the rate of J lb. daily, and usually 
there is a definite fall in blood pressure and slowing of the pulse. Emetine 
periodide (E.P.I.), in capsules in a dosage up to grs. vi daily, for 10 days, is 
also effective ; it tends to cause less vomiting then E.B.I. 

Slovarsol (sodium-acetyl-amino-hydroxy-phenyl-arsehate) is usually given 
in a dosage of grs. iv (0-25 gramme) in tablet form twice daily for 7 to 
10 days ; it is iLseful both in eradicating cysts and on account of its tonic 
effects. Careful watch must be made for signs of toxic erythema, and occa- 
sionally even exfoliative dermatitis has been reported. 

Yatren. — Yatren No. 105 is an iodine-oxy-quinolin-sulphonic acid combi- 
nation, and can be given by the mouth or as a retention enema. The 
adult dose is 1 gramme of the powder in capsules thrice daily for 10 days, 
repeated if necessary after a week s interval. If given 'per rectuMy the bowel 
should be first washed out with 1 pint of 2 per cent, sodium bicarbonate 
solution to remove mucus, and an hour later 200 c.c. of a 2*5 per cent, solution 
of yatren is run into the rectum and retained for as long as 8 hours if possible. 
Anayodin, vrhich is a similar preparation reinforced with 22 per cent, sodium 
carbonate to increase its solubility, hjis been very favourably reported on 
by O’Connor. It is given in keratin-coated pills (grs. iv), the adult dose 
being grs. xij or 4 pills thrice daily with meals for 8 days. 

Bismuth subnitrate. — Deaks and James advocate 3 drachms every 3 hours 
night and day in acute cases, with smaller doses later. Cyanosis and 
tachycardia indicate impurities in the drug. 

Combined treatment, — The most favoured (jom bination in cyst cases 
is retention enemas of yatren in the morning and E.B.I. at night, or a course 
of the double iodide followed by stovaffaol. During convalescence a non- 
irritating low-residue diet with limited starch content is advisable, and 
alcohol should be avoided ; meat is not allowed more than once daily. The 
results of modern therapy are as a rule satisfactory, though relapses may 
occur, necessitating further courses of treatment, no matter what drug is 
used. 

Surgical complications. — Emetine should always be given in hepatitis 
and also in amoebic abscess before needling, to relieve congestion (Rogers). 
Open operation and drainage should be confined to abscesses secondarily 
infected with bacteria. Amoebic appendicitis is only part of an amoebic 
typhlitis, and responejs satisfactorily to emetine. Perforation is almost 
invariably fatal unless immediately operated on. 

For Bacillary Dysentery, see p. 97. 
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CILIATE DYSENTERY 

Definition. — An ulcerative condition of the colon caused by Balantidium 
coli (Malinstren, 1857). • 

^Etiology. — Human infections generally occur amongst those having 
occupational contact with pigs, which also harbour this ciliate ; cases have 
been reported from Europe, America, Asis^ and Africa. The ciliate is egg- 
shaped, 50 to 80 /4 long by 30 to 55 fi broad ; largo and smaller forma are 
described. At its anterior end is the peristome ; its interior contains a 
sausage-shaped macronucleus, a micronucleus and vacuoles, while externally 
the whole body is covered with longitudinal rows of cilia. Encysted forms, 
50 to 60 long, also occur in the beccs. 

Pathology. — The colon, and more rarely the ileum, show ulcers dis- 
tinguishable from amoebic lesions only by the demonstration of Balantidium 
coli, whicli is found both in the cavity of the ulcer and the surrounding sub- 
mucosa ; it may also invade adjacent lymph glands, but not the liver. 

Symptoms. — In many cases the disease remains latent and symptoms 
arc absent. In others tlie onset is insidious, with loose motions, later followed 
by sanguineous, mucoid stools typical of chronic dj^seutery ; anaemia may 
develop. Intestinal perforation hiis been reported, but never liver abscess. 

Prognosis. — The mortality rate including latent cases is about 7 per 
cent. (Walker), but in those showing active dysentery it may reach 29 per 
cent. (Strong). 

Diagnosis. — Sigmoidoscopy may show colonic ulcers, but diagnosis 
is dependent on d(‘>monstrating Balantidium coli or its cysts in the excreta; 
sometimes these spontaneously disappear for long periods, but reappear 
later. 

Treatment. — Most of the remedies tried have not been satisfactory. 
Aguilar advises restricting carbohydrates and increasing protein and fresh 
vegetables. Stovarsol, in doses of 0*25 gramme (4 grains) twice daily after 
meals for one week, holds out most prospect of cure. Methylene- blue bj 
the mouth and as an enema (1-3000) has been advocated, and Walker 
considers protargol of value. 


FLAGELLATE DIARRIIGLA 

There are three common intestinal flagellates of man, Giardia intestinalis 
(Lambl, 1859) which inhabits the upper intestine. Trichomonas hominis 
(Lavaine, 1860) and Chilomastix mesnili (Wenyon, 1910) found in the caecum 
and colon. Considerable controversy has arisen regarding their patho- 
genicity and, though admittedly they are more common in cases of diarrhoea 
than in healthy individuals, nowhere do they actually invade the intestinal 
mucosa. Encysted flagellates are frequently found^ in normal stools, jind 
Dobell has pointed out that the free flagellate forms which are naturally 
adapted to a fluid medium only appear when the stools become liquid or 
loose. From a clinfeal viewpoint, however, Giardia intestinalis has some 
claim to pathogenicity.^ 
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OiARDiA Intestinalis (Lambl. 1859) 

Synonyms . — Lawblia intestinalis ; Giardia larnblia. 

iEtioIogy. — This parasite inhabits the jejunum and duodenum and 
occasionally reaches the bile ducts. lt*is a pear-shaped flagellate (10 to 
18 /A long X 5 to 10 broad), possessing a concave suc&er on its ventral 
surface, and in the encysted form may persist for many years in the 
fasces. As with certain other flagellates decreased or absent secretion of 
hydrochloric acid in the stomach appears to predispos% to* infection, and 
after gastro-jej unostomy we have found them in aspirated gastric juice. 

Patholo^. — In animals the glands of the small intestine may be found 
packed with giardia, and though they never cause ulceration or haemorrhage, 
hyperinfection may, as Wenyon points out, lead to surface irritation. It 
is probable that in this fashion catarrhal enteritis results. 

Symptoms. — Though encysted forms are often found in the faeces in 
healthy individuals, periodic attacks of diarrhoea may occur associated with 
the passage of large quantities of clear mucus or ochre-yellow stools in which 
enormous numbers of free flagellates occur. In the absence of other proved 
pathogenic agents an efiort should be made to terminate such infections. 

Prognosis. — This is quite good, fatal cases in man being unknown. 

Treatment. — No specific remedy is available which is efiective in all 
cases, but stovarsol, yatren and sulphur are worth a trial. Hydrochloric 
acid should be given after food if achlorhydria exists. 

G. Carmichael Low. 

N. Hamilton Fairley. 

E. RICKETTSIA DISEASES 

INTRODUCTION 

• Rickettsia bodies are small Gram-negative bodies (0-3 to 0 5x 03 ft, or a 
little larger), which are present in both host tissues and arthropod vectors, 
and which in some instances have been^cultivatcd in the presence of living 
tissue. They were first found by Ricketts in Rocky Mountain spotted fever 
(1909), in typhus (1910), in trench fever *(191 6) and more recently in Japanese 
River fever, Briirs disease, tropical typhus, etc. Indeed it is now becoming 
evident that there is a large group' of typhus-like diseases caused by rickettsia 
and carried by arthropods like lice, fleas, ticks and mites, in which rodents 
play an important r61e as'reservoirs of infection. 

The only classification available at the moment for this typhus-like group 
of fevers is a geographical one, and though certain of them have been worked 
out'in considerable detail, more investigations are required, not only regarding 
rickettsia itself, but also in regard to the Weil-Felix agglutination reactions 
to** the two strains of 'J5. proteus X19 and the Kingsbury or E. strain, and 
concerning the setiological relationship of this organism, which Weil and Felix 
regard as a saphrophytic stage of Rickettsia prowazeki, tp the difEerent diseases 
under consideration. The group includes : (1) Typhus emnlhemaiicus and 
the milder Meidcan typhus or ta bardillo, which are both louse-borne diseases ; 
(2) ,the endemic typhus of the United States (Brill’s disease),, and the urban 
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form of tropical typhus, both of which are diseases of rats and transmitted by 
fleas {Xenopsylla cheopis) ; all the above diseases give positive Weil-Felix 
reactions witn B. proteus X19. (3) Rocky Mountain or spotted fever trans- 
mitted by the tick Dermaoentar an^rsoni, Mediterranean or eruptive fever 
{laJUvre hotUonneiLte) transmitted by the dog tick, Rhipicephaliis sanguineus, 
and the Indian and African tick fevers ; these give irregular or negative 
agglutinations with X19. (4) Mite-typhuj as exemplified by Japanese 

River fever. Fletcher’s Malayan scrub typhus, and Schilfiner’s pseudo- 
typhus of the Dutcn East In^es ; all are transmitted by some species of 
trombicula, and though the Weil-Felix reaction is negative to X19 they are 
positive to the E. strains of B. proteus. Other types of mild typhus re- 
sembling Brill’s disease have been described in the Mediterranean littoral, 
Manchuria, Australia and elsewhere, which for the most part give positive 
Weil-Felix reactions with X19, but in which the insect vectors and reservoir 
hosts are still in doubt. 

Clinically there are two big groups, the first characterised by a macular 
rash without papules, primary eschar, and enlarged glands, as seen in Typhus 
exanthematicus, Rocky Mountain fever and Brill’s disease, the second pre- 
senting a maculo-papular rash, primary ulcer, and enlarged glands, being 
met with in eruptive or Mediterranean fever (la JUvre boutonneuse), Japanese 
River fever and the tick-bite fever of Africa (Jorge). 

Q. Carmiohael Low. 

N. Hamilton Fairley. 

TYPHUS FEVER 

Synonyms. — Jail Fever ; Camp Fever ; Ship Fever ; Typhus 
Exanthemicus. 

Definition. — A highly contagious fever characterised by sudden onset, 
severe prostration, a characteristic rash, and termination by crisis about 
the fourteenth day. The infection is conveyed by body lice, perhaps through * 
their bites, but more probably by cutaneous inoculation of their excreta 
by scratching. Head lice and certain ticks are also believed to be possible 
vectors of the disease. ,, 

Etiology. — Most of the factors which conduce to the spread of typhus 
operate by their influence on the parasites by which the disease is con- 
veyed. The lice pass directly from the sick to the healthy, or by means 
of garments, bedclothes, and mattresses which have been in contact with 
those infected. Crowding of the sick together in dark, ill-ventilated 
rooms greatly favours the possibility of infection, whilst in the presence 
of free ventilation very olose contact is necessary before the disease is 
contracted. 

Exhalations from the lungs, emanations from the skin and the excreta ^re 
believed to be capable of conveying the infection, and the bodies of those 
dead of the disease have been supposed to retain their infective powers 
until decomposition tfets in. These beliefs, in view of the part played by 
lice, obviously need revision. Typhus carriers are always verminous 
persons. Clothes which’ harbour i^ected lice have often transmitted the 
disease to distant parts. 
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Typhus is a disease of cold and temperate climates ; it occurs in those 
months of the year when confinement within doors and overcrowding are 
most likely. In the tropics it is uncommon. In hot climates frequent 
bathing, scantiness of attire, free action of the skin, and the inimical effect 
of high temperatures on lice are all factors which prevent the spread of the 
disease. • 

Predisposing causes are verminous infestation, overcrowding, and destitu- 
tion. Typhus is a disease ofr crowded insanitary towns, prisons, barracks 
and camps. Epidemics arc particularly liable to occur in times of war and 
famine. Misery, bodily fatigue, alcholism and fear also predispose to the 
infection. Typhus is rare in England, but endemic foci still persist in Irish 
and perhaps some Scottish towns. In Russia and Eastern Europe the 
disease is very prevalent, and a great epidemic lavagcd Serbia in the early 
days of the Great War. It has also been recognised in Canada, New York 
(Brill’s disease), Mexico (where it is known as Tabardillo), Manchuria and 
other places. 

Typhus attacks persons of all ages and both sexes. The greatest mortality 
is in those above middle age (at 50 years it may be 50 per cent., and between 
75 and 80 years, nearly 85 j)er cent.) ; attacks in the young are less severe 
and very much less fatal. In populations where the disease is endemic 
attacks may be very mild, but when introduced into other places the tyjic 
may prove excessively severe. In Brill’s disease the mortality is less than 
1 per cent. 

Pathology. — The post-mortem appearances are those common to 
many acute infections and are not in themselves characteristic. Decom- 
position is early and rigor mortis of short duration. Livid patches and 
petechial spots are evident in the skin. The viscera are passively 
congested, and the blood remains fluid. The heart is soft, and its muscle 
fibres granular. The liver, kidneys and other parenchymatous organs 
show cloudy swelling. Hypostatic congestion of the lungs and catarrh of 
the air-passages are common. The absence of characteristic h'sions in the 
bowel affords a distinction from typhoid fever. Beyond occasional meningeal 
congestion the central nervous system appears normal. Zenker’s degenera- 
tion may be found in the voluntary muscles, as in typhoid. 

Microscopical examination reveals #he presence of nodules of endothelial 
proliferation in the small arteries of the skin and of the brain, also in those 
of the muscles and viscera. 

Of late, much importance has been attached to the discovery of Rickettsia 
bodies {Rickettsia prowazeki ) . These are small and pleomorphic, not more than 
0*3 by 0-4 fi in size. They are Gram-negative and stain by Giemsa’s stain. 
Rickettsia lK)dies are found sparingly in the blood taken from a patient on 
the seventh to the twelfth day of the disease, and also in infected lice and 
their excreta. Similar bodies have been described in the vascular lesions 
and in the endothelial cells of the liver. 

• An agglutinative phenomenon which goes by the name of the Weil- 
Felix reaction affords a valuable means of recognising the disease. The 
reaction is named after two observers who discovered in the urine of patients 
suffering from typhus an organism of the Proteus grollp which is agglutinated 
in high dilution by the serum of those infected. The strain of Proteus 
concerned is known as XI9, and agglutinations have been obtained with 
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dilutions of serum up to 1 in 30,000. Reactions in controls, if occurring at 
all, do not take place in dilutions exceeding 1 in 50. In half the cases of 
typhus the reaction is found by the fifth day, and in practically all by the 
tenth day. There is, however, no experimental proof that Proteus X19 
is capable of producing typhus, nor does it confer immunity to the disease. 
It has been pointed out recently that there are at least two varieties of 
Proteus X19, and that some sera react to one strain and some to the other. 

The Wassermann reaction is almost alw|iys positive in typhus if the 
blood is examined before the crisis, but becomes negative again in con- 
valesence (Bauer). 

Symptoms. — The incubation period in most cases is about 12 days. 
Eight to 10 days is a common interval when the disease is produced experi- 
mentally. 

The onset is generally sudden. Distressing headache, giddiness, shiver- 
ing or rigor, and frequently vomiting, mark the accession. Pains in the 
limbs and back may be severe, and blunting of the mental faculties with 
great muscular prostration is evident from the first. The tongue is large 
and coated, but soon becomes brown, and finally may be dark and shrivelled. 
Appetite is lost, thirst is great, the bowels are generally constipated, and 
the urijie high coloured and scanty, rich in urea and uric acid, but deficient 
in chlorides. Albumin may apj)ear later and the diazo-reaction is very 
constant. The face is fluslied or dusky, the features swollen and the appear- 
ance apathetic. The conjunctiva} are injected and the pupils contracted. 
Epistaxis may occur. The spleen may be palpable, but the abdomen is not 
distended. Even early in the disease, especially in alcoholic subjects, marked 
delirium, mania or stupor may be evident. Insomnia is present, or bad 
dreams disturb the rest. Tinnitus occurs, or deafness of nervous origin. 
The tongue is tremulous, and the gait tottering ; if the patient have not 
already taken to his bed he usually does so by the third day of illness. The 
temi)erature may reach 104:° F. by the first night ; the acme, however, is 
generally attained on the third or fourth day. Associated with the fever 
is a rapid soft pulse. Marked rapidity of the respirations is also noticeable 
and may lead to an erroneous diagnosis of pneumonia. 

The fever (Fig. 3), which during the invasive stage may show remissions, 
after attaining its maximum, which n?ay be as high as 105® or 106° F., shows 
little or no daily variation. At the end of the first week or a day or two later 
a sudden remission, which is rarely lasting, may occur (pseudo -crisis) ; from 
this period, however, the fever generally shows some abatement and ter- 
minates by a sudden or somewhat gradual crisis on the thirteenth to the 
seventeenth day of the disease. 

The rash appears on the fourth or fifth day, first on the axillary folds, the 
sides of the chest and the abdomen. It avoids the face, which is merely 
flushed and congested, and does not appear on the palate, but with these 
exceptions it may become general all over the body, although it is mdst 
profuse on the trunk, especially on the back. The three elements of whiejj 
it consists are papules, macules, and petechise. The papules resemble the 
rose spots of typhoid, being small, raised and pink in colour. At first they 
fade on pressure, later *bhey become dull red or brown and indelible. They 
do not appear in successive crops. The macular elements of the rash generally 
appear before the papular elements and are much larger and blotchy ; they 
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appear to be in the skin rather than on it| hence the term subcuticular 
mottling which is applied to the appearance produced. The macules are 
best seen about the shoulders and axillss, but often extend to the back and 
front of the chest, the thighs an4 arms. Purple petechias which resemble 
flea-bites and sometimes also purpuric patches are less constant. The latter 
indicate a severe infection, the hasmolirrhagic character of which may be 
confirmed by the occurrence of hsematemesis, melaena oV hasmaturia. Pro- 
fusion of the rash in typhus is an indication of a severe attack. In mild 
oases the eruption is scanty, aifd in children it is very evanescent. Leucocy- 
tosis is the rule, the chief increase being in the polynucldar cells. 

The cerebro-spinal fluid ma^ show a slight lymphocytosis, and also give 
a low positive Weil-Felix reaction. The globulin is increased. 



About the end of the second week*‘the patient in a grave case may enter 
on the second ^age of his disease. There is less complaint of headache ; 
delirium, if present, is less violent and of a muttering rather than maniacal 
type. Prostration may be extreme and sleeplessness pronounced. The 
face is dusky, sordes accumulate on the teeth, and a curious mousy odour 
emanates from the patient. Day by day the nervous depression increases 
and the patient lies helpless on his back with a tendency to sink down in 
the bed. The pupils are contracted, the eyes half open and fixed (coma 
vigil). Although deaf and unnoticing, he mutters incoherently and can be 
tliused with some difficulty. Tremors of the tongue and tendons, and picking 
at the bedclothes are apt to occur. The pulse quickens and may reach 130 

f )er minute. It is dicrotic or almost imperceptible. . The heart’s impulse is 
eeble and the first sound faint or inaudible. Tne blood-pressure falls 
steadily. Acceleration of respiration is more than ever pronounced, 40 
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per minute not beiujg unusual ; the breathing is shallow, and hypostatic 
congestion of the lung bases occurs. The urine may be retained or passed 
into the bed, as also the faeces. Bed-sores are apt to form. The patient may 
pass away in coma from sheer exhaustion, or hyperp^exia may precede death. 

On the fourteenth day, sometimes a little earlier, sometimes later, the 
crisis should occur. The conditidn suddenly improves; the temperature 
falls, sometimes abruptly, perhaps more frequently by a crisis which is a 
little more gradual. Sleep ensues and the patient awakes from his stupor 
with a moist tongue and skin, a clearer intellect and perhaps a slight critical 
diarrhoea. InolinaiSon for food returns, but there is still extreme weakness. 
Some, failing to rally after the crisis, fall into a state of collapse. In less 
severe cases, where the typhoid state has not been pronounced, the crisis 
may occur rather earlier and recovery be much more rapid ; this is especially^ 
the case with children. 

Varieties , — Typhus may occur in forms which are characterised by 
extreme mildness or by tulminant severity. The milder types are particularly 
seen among the natives of localities where the disease is endemic, and 
in children. Of the severe types, that known as tyjihus siderans or blasting 
typhus is the most striking. In this form death may occur within 2 or 3 days 
of the onset. A meningeal variety, accompanied by head retraction, ptosis, 
squint and other nervous symptoms, simulates meningitis. Some cases are 
characterised by fierce maniacal delirium. Typhus also may assume a 
hsamorrhagic form, but this is uncommon. Relapse in typhus is almost 
unknown, and authentic second attacks are excessively rare. 

Complications and Sequelae. — Respiratory complications in the form of 
bronchitis, broncho-pneumonia, or hypostatic congestion of the lungs are 
the commonest. Rarely laryngitis occurs and may lead to necrosis of the 
cartilages and oedema of the glottis. True lobar pneumonia is hardly ever 
seen. Diarrhoea is sometimes troublesome ; it may be accompanied by 
abdominal distension and the passage of blood. Femoral thrombosis, 
analogous to that of typhoid fever, is common. Sometimes arterial occlusion 
occurs, leading to gangreinc of the extremities. Septic or gangrenous infarcts 
may be formed in the lungs by emboli detached from clots in the heart or* 
the vessels. Suppurative parotitis is a rather marked feature of the disease, 
and the inflamed gland may becegne gangrenous. Gangrenous bed-sores, 
too, are apt to form with great rapidity and pysemic complications may ensue. 
When typhus is followed by hemiplegia or other forms of paralysis, throm- 
bosis or embolism of cerebral arteries should be suspected. Mania, melan- 
cholia and dementia are occasional sequels but generally clear up, although 
they may take several months to do so. Amongst rarer complications may 
be mentioned nephritis, cystitis, orchitis and jaundice. 

Diagnosis. — As compared with <ypAoiJ,1the onset is more sudden, and 
prostration is earlier and more pronounced. The aspect is drunken, the 
face congested, the pupils contracted and the eyes suffused. Diarrhoea, and 
abdominal symptoms are unusual. The eruption is more profuse and more 
widely distributed, and the spots, which are paler than those of typhoid, fire 
accompanied by subcuticular mottling. The termination of the fever is 
more abrupt. Blood|,cuItures and agglutination tests are of great value in 
distinguishing the two diseases, and to those acquainted with typhus the 
peculiar mousy odour, which is absent in typhoid, is of assistance. Zobor 
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pneumonia, especially the apical form with slight meningeal symptoms, may 
be mistaken for typhus, but should be eliminated by careful and repeated 
physical examination of the lungs. The hypostatic pneumonia of typhus is 
bilateral and does not show frank signs of consolidation. Herpes may 
occur in both diseases. Meningitis is noj7 easily distinguished by lumbar 
puncture and examination of the cerebro-spinal flujd. Encephalitis 
letkargica, with fever, headache and delirium, must be distinguished by the 
absence of the characteristic rash/)f typhus, the negative Wcil-Felix reaction, 
and the supervention of such signs as ptosis, ophthalmoplegia, and charac- 
teristic lethargy from which the patient can be roused. The cerebro-spinal 
fluid may show a lymphocytosis, without globulin increase, or it may contain 
blood. UrcBmia is sometimes confused with typhus, but is distinguished by 
the absence of fever and rash and the condition of the urine. Difficulty 
occasionally arises with a fading measles rash, but unlike the rash of typhus 
this invades the face. A history of catarrhal symptoms may also be ob- 
tained in measles. The spotted fever of the Rocky Mountains closely resembles 
typhus. In hot climates and on campaigns other possible sources of error 
in diagnosis are small-pox, relapsing fever (epidemics of which often coincide 
with those of typhus), sandfly fever, and malaria. Influenza also may 
lead to difficulty. 

Prognosis. — The mortality, which is low in childhood and adolescence, 
then progressively increases, reaching 35 per cent, between the ages of 35 
and 40. In aged patients, recovery is the exception. Clinical indications 
of gravity are persistent sleeplessness, marked subsultus, violent delirium or 
convulsions, evidence of a hocmorrhagic tendency, a profuse petechial rash and 
continued high fever or hyperpyrexia. Failing circulation is shown by 
lividity, coldness of the extremities and hypostatic congestion of the lungs. 
Suppression of urine and uraemic symptoms are also of grave import, as also 
are gangrenous bed-sores, extensive parotid suppuration and pyaemic 
symptoms. The disease is particularly deadly to alcoholics, and fat subjects 
are much less resistant than the thin. 

Treatment. — Prophylactic , — Every effort should be made to get rid of lice. 
The patient should be stripped, the hair clipped short, and the body shaved 
and thoroughly washed before admission to a ward. The garments of 
attendants should be so arranged as to prevent as far as possible the risk of 
being bitten. The clothing of those infected, and of contacts, should at 
once be adequately sterilised and their living rooms and their contents 
disinfected. Cases of typhus are best treated in isolation hospitals, and 
when the disease is epidemic good results are obtained by forbidding move- 
ments of the populace in the infected areas. Injection of the blood serum 
of healthy. convalescents is said to be a prophylactic. 

A quarantine of immediate contacts for at least 15 days is usually recom- 
mended. 

The general treatment should be on the same lines as those adopted in 
typhoid fever. Free ventilation, tepid sponging night and morning, careful 
attention to the mouth and back, and the adoption of a fluid diet, consisting 
of milk, beef tea, meat extracts, and plenty of water, are the essentials. 
The bowels are usually constipated and enemas should be used. The bladder 
should be watched ; retention of urine may lead to great restlessness and 
constant overflow. When the temperature rises rfbove 103° or 104° F., 
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tepid or cold sponging should be repeated. In hot climates, exposure to 
undue heat has a very deleterious efEect. For sleeplessness, paraldehyde is 
the most useful hypnotic, but requires to be given in large doses. Wildly 
delirious patients need some form of restraint, and in these cases hyoscine 
should be tried if other means fa]l. Frequent rectal salines or the admini- 
stration of salio^ solution intravenously or subcutaneously are beneficial 
when toxaemia is extreme. For venous thrombosis the intravenous admini- 
stration of 1 per cent, sodium citrate in salme solution and the use of sodium 
citrate by the mouth is recommended, lie tendency to collapse after the 
crisis should be remembered, and patients carefully watched at this period. 
For further details of symptomatic treatment the article on typhoid may 
be consulted. ^ 

Charles R. Box. 


SPOTTED FEVER OR ROCKY MOUNTAIN FEVER 

Synonyms. — Blue Disease; Black Fever; Rocky Mountain Fever; 
Spotted Fever. 

Definition. — An endemic fever of the typhus group spread by the tick 
Dermacentor andersoniy and due to a Rickettsia organism, Dermacentroxenm 
rickettsi. 

iEtiology. — The disease is more or less limited to certain states of 
America, Idaho and Montana especially. All ages and both sexes may 
suffer. The infection is sjircad and carried by a tick, D. andersoniy which 
lives on domesticated animals and rodents, and is a common parasite in the 
valleys where the disease occurs. The infective agent, D. rickettsi, is found 
in the ticks as well as in the endothelial cells of infected animals. Inocula- 
tion of virus into guinea-pigs gives rise to a positive Pinkerton-Mooser reaction 
characterised by septicaemia, acute inflammation of the testicle and tunica 
vaginalis, in the fluid from which rickettsias abound ; in true typhus this 
reaction does not occur, the brain being mainly affected. The disease does 
not confer cross immunity to typhus, and the Weil-Felix reaction with X19 
is irregular. 

Pathology. — Skin petechiae and jaundice may be present, the spleen 
is markedly enlarged, and the lymph glands and kidneys swollen and con- 
gested. The liver and heart may show fatty change, while proliferation of 
the vascular endothelium often leads to thrombosis and gangrene of the 
tissues. 

Symptoms. — The incubation period is from 5 to 10 days, and the onset 
of fever either insidious or abrupt with rigors. Anorexia, headache, severe 
muscular pains and constipation are characteristic, and mental stupor, vomit- 
ing and icterus may later develop in severe cases. The spleen is palpable and 
firm, and early albuminuria and a leucocytosis with increase in the monocytes 
are found. The eruption appears from the second to the fifth day as rsse- 
coloured macules which may become petechial ; it involves first the ankles 
and wrists and later the trunk. The fever, which is moderately high, begins 
to subside by lysis aWout the fourteenth day. 

Complication and Sequels. — Gangrene of the fingers, toes, tonsils, 
prepuce and scrotum may occur even in mild cases, while pneumonia, femoral 
•17 
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thrombosis, suppuration of the parotid, and otitis media are sometimes 
encountered. 

Diagnosis. — This must be made from ordinary typhus and cerebro- 
spinal fever ; the geographical distribution and history of tick bite are always 
suggestive. ^ 

Prognosis. — Death generally occurs in the second week^ especially where 
nervous symptoms predominate. The mortality varies geographically, being 
only 5 per cent, in Idaho and 75 ^o 90 per cent, in Montana. 

Treatment. — Extermination of ticks and rodents, such as ground squirrels 
and mountain rats, which act as reservoirs for the virus, is advisable, also 
the dipping of goats and sheep which act as hosts. Careful nursing and the 
j^dministration of fluids in large quantities arc essential, and cold sponging, an 
ice cap, cardiac stimulants and sodium citrate, either by mouth or intra- 
venously, are advised. Immune serum has proved disappointing. 


JAPANESE RIVER FEVER 

Synonyms. — Tsutsugarnushi Fever ; Flood Fever ; Kedani Mite Disease ; 
Akamushi Disease ; Shimamuslii Fever. 

Definition. — An acute febrile disease transmitted by the bite of a 
larval mite associated with lymphangitis and an erythematous eruption. 

Etiology. — The disease, occurring especially in hemp harvesters, is 
found in the island of Nippon in Japan, in Formosa and in Korea. All ages 
and both sexes are liable. The virus is a rickettsia body which is transmitted 
by a larval mite, Trombicula akamushi^ in Japan ; it appears in quantity 
in the eyes of rabbits and guinea-pigs if inoculated into the anterior chamber. 
Field mice probably act as natural reservoirs of infection. 

Pathology. — A local necrotic ulcer, swollen lymph glands and spleno- 
megaly are characteristic*. Kawakami’s cases showed in addition pulmonary 
congestion and bronchitis, myocardial softening, enlargement of the mesen- 
teric lymph glands and injection of vessels around the ileo-caecal valve. 

Symptoms.— -About 5 to 12 days after a mite bite the patient develops 
shivering, headache, giddiness and fever, followed by moderate enlargement 
and tenderness of the inguinal, cervical er axillary glands. There may bo 
associated Ivmphangitis originating in a^small necrotic ulcer surrounded by 
a dark areola, often located on the axilla or genitals — the site of the original 
bite. Injected conjunctivse, a furred cracked tongue and constipation are 
common, while hyperaesthesia, deafness, sweating, conjunctivitis, spongy 
gums and signs of bronchial irritation may develop. Parotitis is sometimes 
seen. About the seventh day a dark red macular rash appears on the face, 
later Spreading to the limbs and trunk ; it never becomes petechial. The 
duration of fever is from 2 to 3 weeks, reaching a maximum about the fourth to 
fifth ^ay and falling by lysis after fading of me eruption. 

Diagnosis. — The course of the fever, the eruption, the necrotic ulcer, 
the adenitis, the serological tests and geographical considerations enable 
it to be distinguished from typhus. The a^utination reaction is negative 
for B, proteus X19, but generally positive for the K strain near the end of 
the fever or in convalescence. Allied diseases are scrub typhus in Malajra and 
SchuJSner’s pseudo-typhus in Sumatra, both transmifted by T. ddienaia. It 
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differs from the former in the presence of a primary sore and lymphangitis, 
and from the latter in having a much higher mortality rate. Both agglutinate 
B. 'proteus E. strain. 

Prognosis. — ^The mortality in Japan varies from 20 to 60 per cent. 

Treatment.— Hemp harvestepj during July and August should take 
precautions against mite bites. No specific remedies are available except 
perhaps human convalescent serum, or that obtained from infected monkeys. 

TROPICAL TYPHUS 

Definition. — Mild, endemic, non-contagious typhus met with in Malay^ 
occurring in an urban form resembling BrilPs disease, and a rural form mom 
allied to Japanese River Fever. 

iEtioogy. — The urban form attacks people working in stores, and, as in 
BrilPs disease, the reservoir of infection is probably the rat, and the vector 
the rat fiea Xenopsylla cheopis. The disease is not fatal to rodents so never 
becomes epidemic. The rural form, scrub typhus, has a patchy distribution 
in all parts of the Malay States and in the Dutch East Indies ; it is mainly a 
disease affecting adult coolies working in recently cleared jungle areas and near 
palm trees. It is probably transmitted by the mite Tromhicula deliensis, 
closely allied to T. akamushi, and rats are regarded as the chief reservoir host 
(Fletcher). 

Pathology. — The morbid anatomy and serology show that both these 
diseases fall into the typhus group. Typical vascular lesions occur in the 
brain with rickettsia3 within the swollen endothelial cells of the vessels. The 
Weil-Felix reaction is positive to B, proteus XI 9, in the urban form, and to 
B, proteus K strain, in scrub typhus. 

Symptoms. — The symptoms in both diseases are allied to typhus exanthe- 
maticus, but the fever is generally less severe and the rash often less con- 
spicuous ; sometimes it may be absent. Occasionally, however, severe cases 
occur with petechial haemorrhages, mental features and other symptoms 
resembling classical typhus (Fletcher) Scrub typhus differs essentially fronT 
Japane e River Fever in the absence of the primary lesion and lymphangitis, 
in the sower mortality rate, and hi giving a higher titre agglutination to 
B. proteus K strain. t 

Diagnosis. — ^As the clinical picture develops the disease is placed in the 
typhus group, while the clinical history of the patient and the serological tests 
suffice to distin^ish the two forms. Sera from the urban form agglutinate 
X19, and from Ae rural form only the K strain of B, proteus. 

Prognosis. — The prognosis is good, esi)ecially in the urban form, cases of 
which almost invariably recover. Scrub typhus may prove more dangerous, 
and a recent outbreak was associated with a mortality rate of 7 per cent. 

Treatment. — Prophylaxis consists in extermination of arthropod vectors 
and reservoir hosts. Curative treatment follows general medical procedure, 
no specifics being available. 

6. Carmichael Low. 

N. Hamilton Fairley. 
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TRENCH FEVER 

Definition. — A blood infection communicable from man to man by 
means of the louse [Pediculus humanus). Characterised by recurrent pyrexia, 
headache, giddiness, pain in the back, pain in the limbs, conjunctival conges- 
tion, sweating, moderate leucocytosis at the height of the fever, and slight 
enlargement of tlie spleen. • 

The infection is often very persistent, and acute febrile relapses may 
occur after months of quiescence. The disease was first recognised as a 
specific entity during the Great War, when it appeared on all the European 
jfchting fronts — 800,000 being the approximate number of cases occurring in 
Kance among the Allies during 4 years, and sporadic infections have been 
reported among those coming into contact with returned troops in England 
and elsewhere. 

Etiology. — Trench fever being transmitted by lice alone, its occurrence 
def)ends on the presence of these insects and of human carriers of the infec- 
tion. As with otljer insect-borne diseases, considerable numbers of the 
vector are required before an epidemic is produced, and close contact between 
human beings is necessary to facilitate the transference of the lice. Both 
the body louse and the head louse are capable of conveying infection. The 
disease is conveyed by the excreta or crushed bodies of infected lice ; the 
virus may enter through the broken skin or unbroken conjunctiva ; rubbing 
and scratching promote infection, but the bites of the lice may cause a 
sufficient lesion to enable infective material to enter the body. 

The catisal organism , — No observer, as yet, has succeeded with certainty 
in demonstrating the organism of trench fever in stained or fresh blood 
preparations, though it is known that the blood of patients is infective both 
during fever and in the afebrile intervals and for many months if symptoms 
persist. Further, the blood ])lasma has been shown to contain the infective 
agent, which in this condition is capable of passing through a Pasteur- 
fJhamberland filter (L) with 740 mm. of mercury vacuum. Arkwright, work- 
ing with excreta from lice fed on trench-fever patients, has shown that the 
inactivity of the excreta for man varies very closely with the presence or 
absence of rickettsia bodies. • 

Pathology. — Very little can be sfiid under this heading. Though 
German writers refer to fatal cases of trench fever, no reliable accounts of 
post-mortem examinations are available, and wc have no knowledge of any 
death caused by this disease. 

Symptoms and Course. — The incubation period, as evidenced by ex- 
perimental infections with louse excreta, is most frequently 7 to 9 days, but 
the jicriod has been prolonged to 1 6 days when minute doses of louse excreta 
have ^ been inoculated. 

The onset of the disease is sudden in the majority of cases, though about 
26 per cent, of all patientti complain of prodromal symptoms, such as head- 
ache, generalised pains, weakness, diarrhoea, constipation, restlessness, or 
insomnia, or a pay or two before the temperature rises. In some instances 
the onset is quite dramatic in its suddenness, the patient collapsing while out 
walking, or even falling from his horse. 

Tiie temperature rises rapidly as a rule, and may reach 103® to 104® F. 
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(39' 4 to 40® C.) within a few houis of the onset of symptoms. A study of 
the chart reproduced (Fig. 4) will reveal the main features of the course of the 
fever ; the curve may be extremely erratic. The pulse is usually accelerated, 
its curve corresponding to that of the temperature, its rate varying from 90 
to 120 in men of military age. • 

In the fully developed attack, the patient's three chief complaints are 
headache, pain in the small of the back, and pain in the limbs. The head- 
ache is most commonly felt across the forehead and behind the eyes ; usually 
one of the earliest symptoms, it is often one of the most severe, persistent, and 
commonly recurrent. When occipital, it is often accompanied by stiffness 
in the back of the neck. The character of the pain in the limbs is twofold : 


CHART I. 



Fig. 4. — Trench fever. Tyj^ioal temperature and pulse curves. 

• 

(a) Dull aching or gnawing, more or less continuous, always worse at night ; 
and (b) acute pain — shooting or stabbing — which may last many hours, 
especially at night. This latter pain is nearly always felt in the bone and, 
most frequently, in the tibia. There is no part of the body which invariably 
escapes from pain. After a few days, however, the “ pain all over ” sub- 
sides and localised pain becomes prominent. The loins and lower limbs are 
inost often affected. Pain is usually, but not invariably, symmetrical ; its 
situation may vary from day to day. The pain complained of in the left 
hypochrondium points, in most instances, to involvement of the spleen, • In 
early cases the splenic region is frequently so tender that examination by 
palpation is impossible, on account of stiffness of the muscles over the organ. 
When the spleen is felt, its edge is well-defined anej^^rm. Its actual size, 
however, varies from day to day in the early stages, and does not remain 
constant until late in the disease. It is often observed to increase suddenly 
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with the relapses and decrease during the afebrile periods (Day). Areas of 
tenderness are frequently associated with the pains, and may involve the 
spleen, tendons, bones, or joint cartilages. The nerve trunks themselves do not 
appear to be involved. Such tenderness may occur independently of pain, 
or mce versa, and either or both may persist for long periods after the fever 
has subsided. The extent of the areas of tenderness usuaSly increases with- 
exacerbations of the disease, which exacerbations may be entirely afebrile. 
As with the pain, the areas of tenderness are usually bilaterally symmetrical, 
the shin from knee to ankle along the outer border of the tibia being most 
frequently involved. 

The general appearance of the patient during the acute fever suggests a 
condition of extreme discomfort. He is restless, moving constantly to 
relieve the pain, and always failing to find comfort. A fairly constant 
feature of the initial attack is a mild degree of conjunctival congestion ; it 
is usually transient, but frequently recurs with subsequent rises of tempera- 
ture ; this “ pink-eye ” is not accompanied by increase of secretion. At 
first the tongue is slightly coated with cream-coloured ftir, though there is 
nothing characteristic about its appearance : it soon clears, and remains 
remarkably clean. A peculiar and very constant feature is the rapid alterna- 
tions of shivering and sweating, such alternations occurring several times in 
the course of a single day or night. Profuse sweating, however, is rare. 
Rose spots upon the chest and abdomen are frequently seen during the first 
few days of fever. “ They appear in crops, are fairly uniform in size (4 to 
8 mm. in diameter), with fairly well-defined edges, varying in hue from bright 
pink at first to a dull red colour later. They disappear on pressure and are 
not raised, although vesiculation has been observed in a very few cases. 
They last from 6 to 48 hours and disappear suddenly, leaving no stain ; at 
times they make their initial appearance during the relapses, which may be 
afebrile ” (H. Fairley Harris). 

The mental condition remains normal throughout the disease in the great 
majority of cases, though rarely there may be some delirium in the most 
fcute attacks. The tendon reflexes are exaggerated, and a pseudo ankle- 
clonus is often found. During fever, lateral nystagmus on extreme deviation 
of the eyes is common. Frequency of micturition is complained of by about 
13 per cent, of all cases, and is not associated with pain, but results in the 
passage of an increased amount of urine. * A trace of albumin is often present. 
The polyuria occurs as the temperature falls. 

The blood picture indicates abnormal activity of the bone marrow, and a 
moderate and rapidly varying leucocytosis precedes and accompanies the 
fever waves. The count rarely exceeds 20,000 leucocytes per c.mm. The 
increase of white cells is due to outpouring of immature polymorphonuclears 
up to 80 per cent, or more of the total. In the afebrile intervals the mono- 
nuclear elements are relatively increased. This last is probably a condition 
common to many soldiers in the field. In chronic cases the total of red cells 
is increased, the colour index as a nde being about 0*8. 

Progress of the case , — When a definite afebrile interval occurs between the 
initial fever and the first relapse, all symptoms usually^ subside as the fever 
abates, to return as tl|||j|«mperature rises. In prolonged cases, the patient’s 
general condition obviously deteriorates and he presents an appearance of 
exhaustion. As relapse succeeds relapse the intervals bring less and less 
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relief, though in some cases the later fever waves are accompanied by sin- 
gularly few symptoms. The body weight steadily declines. Usually, after 
a period varying from a few days to about a fortnight from the onset of the 
disease, the acuteness of the patient’s pain subsides, he sleeps well, and his 
appetite returns. There is even then generally some return of pain each night 
in some part of \he limbs — ^most commonly the shins, calves, or ankles. If 
he be allowed to get up he finds walking increases the pain. During the next 
week or two, whether p 3 nrexia recur or not, ■there are recurrences of symptoms 
— especially leg ptfin, each exacerbation being a short replica of the original 
attack, or of some portion of it. In some cases such recurrences are few and 
slight, and the patient soon feels fit and complains of nothing but slight pain 
or still slighter tenderness in a limited area of the legs, from the knees dowoif^ 
wards. In others the recurrence, even if quite late in the disease, as after 
months of quiescence, may be more severe than the original attack. 

The chronic disease , — It has become evident, in a large proportion of the 
cases of trench fever invalided home, that there is a tendency to advance 
through a subacute towards a chronic condition, with symptoms of dis- 
ordered action of the heart, and also in some of neurasthenia. Breathlessness 
on exertion, palpitation, prsecordial pain, and giddiness are features of the 
subacute and chronic conditions. The temperature in these chronic cases 
varies considerably ; definite fever waves lasting from a few hours to several 
days occur at irregular intervals, which frequently are to be measured in 
months. 

Diagnosis. — The acute disease may be mistaken for the enteric fevers, 
malaria, cerebro-spinal fever, influenza, dengue, rheumatic fever, European 
relapsing fever, typhus, rat-bite fever, or mild infective jaundice with absence 
of jaundice and albuminuria. Trench fever in the chronic form is particularly 
liable to be mistaken for some form of cardiac disease, neurasthenia, myalgia 
or chronic rheumatism ; and, in addition, must be diflerentiated from other 
chronic infections, such as malaria, and tuberculosis. 

Prognosis. — Trench fever is practically a non-fatal disease, but may 
result in prolonged ill-health in from 10 to 20 per cent, of all those affectedt 
A certain degree of immunity follows an attack of trench fever, more particu- 
larly when the attack has resultecj in a complete clinical recovery ; and it 
has been shown experimentally that such immunity may persist for six 
months. * 

Treatment. — It is a simple matter to free the individual from 
lice, and as regards the community this depends on successful organisation. 
The sick should be immediately and completely freed from vermin ; 
but their isolation alone is not likely to control the spread of an epi- 
demic, as mild cases are apt to escape recognition, and chronic cases remain 
infective for too long a period to permit of segregation till all danger is passed. 
The curative treatment is mainly symptomatic, the chief indication being to 
get the patient to bed as early as possible, and to keep him there for 8 days 
after the fever has subsided. In this way the incidence of chronic symptbms 
has been reduced. Chronic cases are best treated by healthy open-air 
exercise, with tonics«and small doses of thyroid extract. Even when com- 
plaining of shin pain it is a mistake to allow such cases to live a sedentary 
indoor life. 


W. Byam. 
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F. DISEASES ALMOST CERTAINLY OR HIGHLY 
PROBABLY DUE TO FILTRABLE VIRUSES 

INTRODUCTION (see pp. 26-28) , 

ACUTE ANTERIOR POLIOMYELITIS 

• 

Definition. — An acute, febrile disease, occurring sporadically and some- 
times in epidemics, which is incident chiefly upon children, though no age 
is exempt. It is due to the infection of the nervous system, via the nerve 
terminals and axons of the upper nasal mucous membrane, with a virus, which 
can be cultivated, and when inoculated into monkeys, reproduces the disease, 
and can be recovered thereafter from the central and peripheral nervous 
systems of the infected animals. The clinical aspect is that of an acute 
febrile illness, of short duration, often witJi signs of meningeal irritation, 
followed by nervous symptoms indicative of damage to the central nervous 
system, and occasionally to the peripheral nervous system. The lesion of the 
spinal cord produces acute atrophic paralysis ; that of the cerebrum produces 
somnolence, convulsion and hemiplegia ; that of the brain stem causes dis- 
turbance of the cranial nerve nuclei ; that of the cerebellum, ataxy ; and the 
lesions of the peripheral nerve trunks cause peripheral pains, tenderness of 
muscles, peripheral facial palsy, and occasionally herpes-like manifestations 
in the skin. It is probable that this infection frequently occurs as a mild 
febrile illness without nervous manifestations. Carriers of the disease, who 
do not themselves suffer, but from wliose respiratory passages the virus of 
the disease can be recovered, are probably common, and these carriers are 
perhaps the sole vectors in the propagation of the disease. 

i£tiology. — A constant feature of the disease is its incidence in young 
children. During the first year of life, children seem almost immune ; but 
during the second and third years they are most often affected. As age 
j-dvances after the third year, the incidence declines, and while cases occur- 
ring in early adult life are common enough, the disease becomes rare after 
middle life. It would appear that the immunity during the first year is 
acquired from the parent, and that the rS-rity of the malady in adult life is 
due either to all the susceptibles haviflg been picked out by the disease 
during childhood, or to the majority of the community having been pro- 
tected by the occurrence in early life of a form of the infection without 
nervous manifestations. The sexes are equally affected, and heredity is not 
a factor. The disease is much more prevalent during the hotter months of 
the summer, usually the months of August and September in the northern 
hemisphere, and the months of March and April in the southern hemisphere. 
The experimental incubation period in monkeys after nasal inoculation is 
stated to be from 10 to 20 days, but it may be much shorter than this with 
virulent strains of the virus. In four consecutive experiments with intra- 
cerebral inoculation by Weston Hurst the temperature rose on the fourth 
day, and in a second animal on the fifteenth day, witl^ the virulent “ Ay ** 
strain; on the twelfth day with the mild “ A.M.” strain ; and on the fourth day 
with the virulent “ FI ” strain, which invariably cau^s death in the monkey 
within 8 days of intracerebral inoculation. The rate of axonic conveyance 
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of the virus has been proved by Weston Hurst, from inoculations into the 
sciatic nerve, to be 24 hours for the whole length of the sciatic nerve in the 
monkey. The incubation period in man is probably from 10 to 20 days, 
but it is difficult to ascertain, since a subject may first carry and then succumb 
to the infection. Moreover, the tnfectiviiy of the disease seems practically 
to cease with the first appearance of symptoms, and no instance of the 
transference of the disease from a developed case has ever been proved. 
Apart from experimental work, the vims seems only transmissible when 
existing in the purely saprophytic state upon the mucous membrane of 
carriers and of those in the incubation stage of the infection. The very many 
epidemics which have occurred in Scandinavia, America and Australasia 
have proved that the disease travels along the paths of human intercourse 
only, and that the disease is only transmitted by droplet infection from the 
respiratory passages of those who are carriers of the virus. In the proved 
instances of the transference of the disease from a carrier to several subjects, 
the carrier has always been a healthy adult. Amoss’s proved carrier sub- 
sequently developed the disease, but it seems probable that carriers rapidly 
develop immunity and lose their infectivity, and that clironic carriers do not 
exist. The incidence of tlie malady upon several children of the same house- 
hold, some of whom have been reported as examples of casc-to-case infection, 
with very short incubation periods of 2 or 3 days, are doubtless examples of 
sequential infection of the cliildren from a common carrier — usually one of 
the parents. 

Pathology. — In 1909, Landsieiner and Popper succeeded in transmitting 
poliomyelitis to monkeys by the intraperitoneal injection of an emulsion 
of the spinal cord from a patient who succumbed in the acute stage. In 
the following year, Flexner and Lewis, by intracerebrfil inoculations, were able 
to transmit the disease through a series of monkeys. The infective agent is 
a filter-passing virus, which resists the action of glycerine and which can 
be cultivated under anaerobic conditions. It has been repeatedly recovered 
from the nasal passages of carriers and of developed cases of the disease, 
and has been proved to pass through the alimentary canal without destruc# 
tion. The inoculation of the virus into almost every part of the anatomy 
in monkeys has reproduced the disease. The success of the inoculal ion, seems 
to depend upon the exposure of injured axons, or of uninjured peripheral 
nerve terminals to the virus. IntAccrcbral inoculation is the most certain 
and is invariably successful with the virulent strains. Weston Hurst has 
succeeded with inoculations via the peripheral nerve trunks, success here 
depending upon injury^to the medullary sheaths and exposure of the axons 
to the virus. He has further shown the exact rate of axonic spread of the 
virus, which advances alike along the axons, both centrijietally and centri- 
fugally, to their utmost terminations. Infection via the blood stream, or 
the lymph stream, or the cerebro-spinal fluid is difficult, and frequently 
fails even with massive doses. Either these body fluids have a destroying 
influence upon the virus, or the axonic exposure and acceptance of the ’rtrus 
is not sufficient by these routes. The virus is not recoverable from these 
body fluids, except ^n the case of the cerebro-spinal fluid, from which it 
has been recovered only after overwhelming inoculation of powerful virus. 
It is therefore practically proved that the vascular and lymphatic paths and 
the cerebro-spinal fluid play no part in the advent of the infection to the 
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nervous system, and that this advent is solely by the axonic conveyance of 
the virus from the peripheral nerve terminals, and presumably from the 
nerve terminals of the upper respiratory passages and commonly from those 
of the Schneiderian mucous membrane in the upper meatus of the nose. 
Following experimental infection of the left upper nasal meatus, Weston 
Hurst recovered the virus successively from the left olfactory tract, the left 
hemisphere, the left pyramidal tract, across the decussation to the right 
lateral column of the cord and td the lumbar region of the right side of the 
cord, where the local symptoms of poliomyelitis always appear first in the 
monkey, whatever be the site of inoculation. He has clearly shown the 
exclusive axonic transmission and synaptic passage of the virus. During 
its axonic passage to the site of its election, the virus does not produce any 
symptoms nor any lesions, nor docs it multiply ; but when it reaches the 
chosen spot of its development in the monkey, which is always the lumbar 
region of the spinal cord, it increases with great rapidity and within an 
incredibly short time after its advent leaves the majority of the ventral horn 
cells as necrotic masses of debris. Such a result is usually seen within 24 hours 
of the first sign of weakness in the monkey (Weston Hurst). The nerve 
cells throughout the nervous system, in so far as they are affected, recoverably 
or fatally, are all affected at one and the same moment in the monkey, which 
is proof that the virus has spread to every part of the central nervous system 
at the time when local symptoms appear. The widely-spread rapid death 
of the nerve cells within the spinal cord of the monkey docs not occur in 
the cells of the brain stem of the cerebellum and the cerebrum of that animal, 
and though these cells may be severely affected at first, yet recovery is always 
complete. This appears to be the rule also in man, for though severe symptoms 
of involvement of the cerebrum, the cerebellum and the brain stem are not 
rare in man and not infrequently prove fatal, yet in those cases in which 
the malady is survived, permanent damage to these regions is exceptionally 
rare and almost unrecorded in the brain stem and cerebellum. The nerve- 
cell destruction is not confined to the ventral horn cells, but involves also those 
ttf the posterior horn, especially those of Clarke's column. In all those nerve 
cells which are affected and which are recoverable, the “ inclusion bodies " 
so characteristic of virus diseases, similar^ to the Negri bodies of rabies, the 
Joest-Degen bodies of Borna virus disease, and the Guarnieri bodies of variola 
and varicella, make their appearance. * In poliomyelitis these are small 
multiple intranuclear bodies, which are rounded, highly refractile and 
oxyphile. They are the expression of a cell which has survived infection ; 
and in the case of other virus diseases have been proved to be masses of the 
virus itself, for they resist tryptic digestion and, therefore, can be freed 
from the containing tissue, swung out with the centrifuge, stained upon a 
slide, and when used for inoculation are proved to consist of virus in high 
concentration. The initial histological process in poliomyelitis seems to 
involve the nerve cells only. 

With virulent infection in which the cells are killed almost instantaneously, 
the picture is that of a cell little altered in outline, but with fading nucleus 
and strongly eosinophile cytoplasm, and such cells sho,w little tendency to 
early neuronophagia. In less virulent infections, destruction is still rapid. 
There is at first central chromatolysis, soon followed by complete solution 
of the Nisd substance. The cytoplasm swells and becomes very pale, and the 



ACOTE ANTERIOR POLIOxMYELITIS 


267 


nucleus becomes dark, shrunken and eccentric, and the abnormally large 
nucleus may be extruded. Thereafter, neuronophagia rapidly brings about 
the disappearance of the cell in some 48 hours, the leading role in the absorp- 
tion being taken by the greatly increased microglial elements, and a lesser 
part by the polymorphs. • 

The inflamnftLtory lesions of the nervous system in poliomyelitis which 
were formerly held to be the initial and all-important patWogical events 
now placed in a secondary position, both as regards the time of occurrence 
and also as factors of the nerve cell destruction, which is now believed to 
precede the inflammatory changes and to have no causal connection therewith. 
The inflammatory changes are very widely spread throughout the whole 
central and peripheral nervous system. Vascular congestion is always 
prominent. The cellular exudations consist on the one hand of lymphocytes, 
and on the other of about 10 per cent, of polymorphs, and together are com- 
monly found as moderate accumulations, or very great “ cuffings,” within 
the Virchow-Robin space ; and it is probable that the pleocytosis in the 
cerebro-spinal fluid is the result of discharge of these cells from the Virchow- 
Robin apace, and not the result of meningitis. Much more rarely these 
cells form an extra-adventitial cufllng to vessels apart from the Virchow- 
Robin space. On the other hand, the bulk of the cell exudation which is so 
conspicuous in the grey matter is due to enormous proliferation of the micro- 
glial cells, which play the chief role as scavengers after the death of the 
nerve cells, and accumulating fat from debris at a later stage, become rounded 
and form the typical “ compound granular corpuscles ** of the scarred region. 
Plasma cells are never seen. There are no changes in the neuroglia of 
consequence. Demyelination is never met with. 

The inflammatory lesions are also common in the peripheral nervous 
system, and here may reach a high intensity in the peripheral nerve trunks, 
in the form of interstitial collections of lymphocytes and polymorphs, as was 
first shown by Batten in the Lumleian Lectures for 1916. Nicolau and 
Galloway have recently confirmed this finding in the case of poliomyelitis, 
and also in many of the neurotropic virus diseases, such as rabies, herpq^ 
and variola ; and they have been able to recover the virus from the peripheral 
nerve filaments, and they find the characteristic inclusion bodies m the 
peripheral nerve cells of the heaA, intestine and glands, showing in these 
diseases the universal axonic distribution of the virus to the extreme peri- 
pheral terminations of the nervous system, and it is the interstitial lesions 
within the nerves and muscles which account for the peripheral pain and 
muscular tenderness in that form of poliomyelitis which bears the name of the 
“ neuritic type. 

Cerebro-spinal fluid . — The fluid is clear, colourless, or faintly yellow, and 
under high pressure, and the titre of chlorides and sugar is normal. The 
protein content is increased. There is usually a pleocytosis from a moderate 
to a very large number of cells, which disappears rapidly with convalescence 
and is usually gone in a fortnight. It is usually described as polymorpho- 
nuclear at first and rapidly becoming lymphoc 3 rtic, but in our experience this 
is certainly not the rule. We have seen the fluid normal throughout in 
indubitable cases; we have seen a pure lymphocytosis throughout and 
from the pre-paralyti^ stage; and we have seen high polymorph pleo- 
cytosis, both early and late, and also with a relapse on the tenth day. The 
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nature and number of the cells seem not to afford any prognostic 
indications. 

Blood , — In the early stages of the ir\alady, there is a constant and very 
marked polymorpho-nuclear pleocytosis, which may reach as high as 30,000, 
with lymphocytic leucopcnia. This leucooytosis disappears when the fever 
abates. • 

Lymphoid tissues , — There is striking hyperplasia of the lymphoid tissues, 
including the tonsils, the thymus, tic lymphoid tissue of the intestines, and the 
superficial and deep IjTuphatic glands. The spleen is enlarged and the 
Malpighian bodies prominent. 

Immunity . — Active immunity is unexceptional to the extent that second 
attacks of the disease are practically unrecorded. The high immunity of 
freely mixing communities and of adults is explained by the common incidence 
of carriage whicli produces immunity, and of mild attacks of the infection in 
which nervous symptoms do not occur. The serum from recovered cases is 
highly protective, and Dr. Macnamara, of the Australian Public Health 
Service, where such serum is available for all cases, is of opinion that when 
used in the pre-])aralytic stage, it is absolutely specific in preventing the 
advent of paralysis. Fairbrother, at the Lister Institute, has produced an 
antiviral serum by intramuscular inoculation of the virus into a liorse, a 
minute dose of which will protect a monkey with certainty against one 
hundred times the lethal dose of the most powerful virus. Unfortunately 
this observer was not able to demonstrate the anti])aralylic value of this 
antiviral serum in monkeys already in the tremulous stage of yxdiomyclit is, 
because of the highly poisonous effect of horse serum in the moifkey when 
used in any but the smallest quantities. 

Symptoms, — The general symptoms are mucli the same in all cases, and 
vary only as regards degree of severity. The nervous lesions are, however, 
both general and local, and, according to the situation and severity of the 
local signs, or their absence, the various types of })oliomyelitis have been 
grouped by Wickmann on an anatomical basis as follows : (1) the spinal form ; 
{^) the brain-stem form ; (3) the cerebellar form ; (4) the cerebral form ; 
(5) the meningitic form ; (6) the neuritic form ; and (7) the abortive form. 
Obviously any combination of the first six forms may occur. Of these 
varieties only the spinal form, the meifingeal form and presumably the 
abortive forms are common. • 

The onset is abrupt and is usually associated with fever, wliich lasts but 
a few days and rarely longer than 7 days. There may be a cliill in adults and 
convulsion in children, especially in infants. General malaise, pains in the 
limbs, and often the most severe headache that has been experienced are 
complained of by those who are old enough to describe their distress. Very 
important among the early symi)toms in slight cases are nystagmus, diplopia, 
tremor and short jerky involuntary movements in the outstretched hands, 
and especially some degree of painful rigidity of neck and back. Even in 
thennildest cases, Amos was able to demonstrate the rigidity by sitting the 
child with knees over the edge of a table, when the child will always place 
the hands on the table behind it for support, and keep the lumbar spine arched 
backwards. This is the useful “ tripod ” sign of AmoL In Australia, Dr, 
Macnamara demonstrates the same phenomenon in^ its earliest stages by 
coaxing or bribing the child to kiss his knee while m the sitting position. 
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with the knee flexed, and she states that in even the earliest stage of polio- 
myelitis the child will abandon the attempt without succeeding, because it 
hurts him. Gastro-intestinal disturbances, such as vomiting, diarrhoea and 
anorexia, are common. When the onset is severe, there may be delirium, 
stupor, or even long-lasting coma, with head retraction, spinal rigidity, 
Kemig’s sign, and incontinence. Usually the skin is flushed and the expres- 
sion bright, these points forming a useful contrast with the pale colour azxd 
somnolent expression of many forms of laeningitis. The muscles are often 
tender to pressure and the joints painful on movement, and these signs, 
with the spontaneous pains, may persist for many weeks in cases in which the 
interstitial lesions of the peripheral nerves are marked. In a minority of 
cases, the general symptoms are absent, or so slight as to escape notice, and 
the nervous manifestations are the first evidence of illness. This absence of 
general signs and of fever seems only to occur in children, with the spinal form 
of the disease. 

1. Spinal Form. — In young children, the paralysis is often not apparent 
until the second or third day of the illness. In older children and in adults, 
the paralysis is usually present within 24 hours of the onset. The paralysis 
is always of the flaccid variety, with loss of the deep reflexes in the region 
of the paralysis, and subsequent atrophy of tlie muscles if it is lasting ; it 
develops very rapidly in most of the cases, and seems to have its full limit 
of distribution at tlie moment of its appearance, which facts correspond 
exactly with the experimental pathology. In some cases, however, the 
paralysis spreads rapidly from its original site, either in ascending or, more 
rarely, in descending fasliion. The asceJiding cases are very liable to be 
terminated with fatal bulbar involvement. In rare cases, relapse occurs, and 
the paralysis, after remaining stationary for several days, may spread 
suddenly to other regions. This event, which is due to a recrudescence of the 
infection, has also been observed in experimental poliomyelitis. It is often 
stated that relapsing cases are usually fatal, but in a very considerable 
experience of such cases we have never seen a fatal issue, which on theoretical 
grounds should be highly improbable, on account of the rapid development 
of immunity after infection. 

The paralysis is generally much more widely spread at the onset than it 
is destined to be permanently. At first all four limbs may be completely 
lielpless, and later there may be complete recovery in all but one limb. 
The widely spread temporary paralysis is due to a recoverable affection of 
the nerve cells, whereas tlie permanent palsy is the result of an actual destruc- 
tion of the cells by a necrotic lesion. The paralysis may affect any muscles 
of the body, but those of the legs are by far the most commonly involved, 
while those sujijjied by the nuclei of the brain stem are never permanently 
paralysed. The trunk muscles may be affected alone, giving rise to spinal 
deformity, usually of a scoliotic or kypho-scoliotic type. Thus, poliomyelitis 
comes to be one of the very common causes of spinal curvature in the young. 
The narrowing down of the initial paralysis begins to show itself after Hhe 
end of the first week, and any muscle which will recover useful power will 
have done so before the end of the third month. The paralysed muscles 
undergo atrophy, wBich is more rapid and complete in those cases in which 
there will be no subsequent recovery ; they give the reaction of degeneration. 
They are flaccid from the first, and in the course of time tend to develop a 
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variable degree of contracture, and yet it is common to see a limb which 
remains permanently flail-like. Any muscle which shows a response to 
faradism 3 weeks after the onset will completely recover. When a limb 
is paralysed, there is usually a considerable degree of vasomotor paralysis, 
and there may be subsequent retardation of growth. Considerable deformities 
of the body and limbs may arise as the result of the loss of support, which 
results from the paralysis, from the action of unopposed muscles, and from 
the contractures. Such deformity may involve actual dislocation of joints, 
as in the shoulder joint, where the deltoid is paralysed and the pectorals 
escape. 

The local lesion of the spinal cord is by no means confined to the grey 
matter, and may involve the contiguous white matter of the lateral column 
sufficiently to give rise to signs of lesion of the pyramidal tract, and in rare 
cases of lesion of other neighbouring tracts, such as the spino-thalamic tract 
with a result in a Brown S4quard*s syndrome of pyramidal deficiency upon 
the same side and loss of pain and temperature sense on the opposite side 
below the lesion. Paralysis of the cervical sympathetic is not rare when 
the lower part of the cervical enlargement is involved, with the usual signs 
of a small pupil and low-lying lid on the affected side. It is, however, gener- 
ally a transient event. 

Disturbances of sensibility of an objective kind are rare, and are almost 
always transient, and amount to blunting of pain and temperature sensibility, 
from involvement of the spino-thalamic tracts which are continuous to the 
ventral horns. Subjective disturbances are common, and consist of severe 
local pains in the limbs, back and neck. Tenderness of the muscles, and 
pain on moving the joints are sometimes very prominent, and may persist 
for many weeks. The dominance of the clinical picture by persistent pains 
in the periphery constitutes the neuritic ” form of poliomyelitis, the cause 
of which is the occurrence of multitudinous patches of lymphocytic exudation 
within the nerve trunks, presumably caused in this region by the centrifugal 
local delivery of the virus into the nerve trunks, via the nerve terminals of 
yie nervi nervorum. Sphincter paralysis is quite common in the early stages 
in cases in which the lumbo -sacral enlargement is affected, but it is always 
rapidly transient. 

The reflexes, both superficial and dee^, are at first lost in the affected 
region, and indeed are generally absents throughout the body in the early 
stages of a severe case, from the general effect of the virus upon the nerve 
elements. In the later stages they return, or remain permanently absent, 
according as the muscles recover or not. Any sign of a returning reflex, either 
deep or superficial, in the early days of the illness is a most useful prognostic 
indication that the muscles concerned with the reflex w'ill entirely recover. 

It has been customary to divide the clinical aspect of poliomyelitis into 
four periods, namely : (1) the period of general febrile symptoms ; (2) the 
period of rapid development of the paralysis ; (3) the period of rapid regres- 
sion. of the paralysis ; and (4) the period of atrophy and deformities. Such a 
division, though useful for the purpose of memorising, is largely artificial, 
the true clinical periods being the pre-paralytic stage, and the stage after 
paralysis has developed. * 

Course. — The febrile stage with general symptoms may be so little 
marked as to escape notice, and this is most often seen in young children. 
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but rarely if ever in adults ; or it may be exceedingly severe, with con- 
vulsions or delirium and stupor. Usually the temperature abates upon the 
third day, and the entire febrile movement does not last more than a week. 
The paralysis most often appears on the second or third day in children, 
and in adults upon the second d{iy. When first apparent, the paralysis is 
usually completa and does not subsequently spread. In rarer cases, it is 
slight when first noticed and it rapidly deepens to its full extent. Still less 
frequently, it begins locally and spreads, constituting an ascending or de- 
scending type, and this has been most often met with in epidemics, such as 
occurred in Scandinavia in 1903. Sensory disturbances and sphincter trouble 
are often absent, and, when present, usually pass off within a few days of 
the onset of the paralysis; but in some cases much pain, tenderness 
of the muscles, and pain on moving the joints may persist for many 
weeks. 

Most commonly within a few days of the onset of the paralysis a very 
considerable remission occurs, and the paralysis becomes much narrowed 
down in its limits ; thus, with an initial paralysis of all four limbs and trunk, 
the limbs recovered rapidly, leaving a permanent partial paralysis of the 
trunk, and in a case where both legs were paralysed, the one recovered power 
within the first week, leaving the other permanently crippled. Sometimes, 
however, there is no rapid improvement or narrowing of the region of paralysis 
whatever. 

The paralysis remaining after the rapid improvement is final, and 
admits of such improvement only as may occur from the recovery of a few 
cells which have escaped destruction upon the confines of the inflammatory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralysed muscles which 
retain some voluntary power is often observable, and is referable to hyper- 
trophy of function in those elements which remain and to the acquisition of 
the aptitude which necessity produces. On the other hand, children afiBicted 
with this disease during the period of active growth will often show what 
seems to be a progressive diminution of power in the weak muscles, and 
which is, in reality, a relative failure of these muscles under the strain of 
the increasing weight and length of the body and limbs. 

Death is uncommon at any sfage in the spinal form of poliomyelitis 
except during epidemics, when sewere general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place on the first day of appearance of the paralysis. Weakness 
of the respiratory muscles and especially total intercostal palsy is not infre- 
quently an indirect cause of death, even at long periods after the onset, if 
bronchitis or broncho-pneumonia occur. 

Diagnosis. — During the stage of general p 3 nrexial symptoms and before 
the nervous manifestations appear, a definite diagnosis can hardly be made; 
but it may be suggested by the time of year, by the prevalence of an epidemic, 
and by the combination of a polymorpho-nuclear leucocytosis in the blood 
witli a lymphocytosis in the cerebro-spinal fluid. When the paralysis first 
sets in, the diagnosis has to be made from acute rheumatism, in which the 
painful joints may cahse an appearance of severe paralysis. An examination 
of the reflexes will at once distinguish the two conditions, for both the super- 
ficial and the deep refle'xes are brisk in rheumatism and lost in poliomyelitis. 
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In the same way, syphilitic pseudo-paralysis (acute syphilitic epiphysitis) 
may be diagnosed from poliomyelitis. From acute polyneuritis and Landry’s 
paralysis, both of which maladies may have a p3nrexial onset with similar 
general symptoms, poliomyelitis can generally be distinguished by the 
sudden onset of the paralysis and by the absence of any spreading tendency, 
and probably by the lymphocytosis in the cerebro-spinal fluid, and later on 
by the permanent atrophic paralysis. In the rare spreading types of polio- 
myelitis, the latter two points alone serve to make the diagnosis. 

From almost all of the local lesions of the spinal cord, membranes and 
roots, whether these are of rapid onset, as for example hsematomyclia and 
acute myelitis, or of sIoav onset, such as tumour, inflammation and pressure, 
poliomyelitis is at once distinguished by the absence of the conspicuous 
sensory loss and sphincter trouble which accompany the former diseases. 
In the final stage of permanent muscular paralysis and atrophy, deformities 
and contractures, poliomyelitis presents little difficulty of diagnosis, but it 
should be borne in mind how frequently deformities of the trunk and especially 
lateral curvature of the spine have their origin in slight attacks of this malady 
where the lesions arc confined to the dorsal region. 

Poliomyelitis may simulate meningitis so closely as to be hardly dis- 
tinguishable. The skill in the former malady may be suggestively flushed 
and pink. A sterile cerebro-spinal fluid with no micro-organisms and with 
a mixed lymphocytic and degenerating polymorph pleocytosis and with the 
chlorides and sugar content normal can hardly be from any other case than 
one of poliomyelitis. 

Prognosis. — It is rare for complete recovery to occur in any case of 
spinal poliomyelitis in which paralysis has once set in, but where the disease 
is chiefly incident upon the brain stem, cerebellum, or cerebrum such recovery 
is the rule. Though recovery may be nearly complete, yet there seems always 
to be some region in which permanent muscular atrophy persists, and in 
cases which otherwise clear up, this is frequently in the spinal muscles, giving 
rise to a lateral curvature. From this condition of nearly complete recovery 
to one in which there is not the slightest recovery from the initial paralysis, 
there is every gradation. The prognosis is not influenced by the severity or 
otherwise of the general symptoms, for the paralysis may be slight where 
the general symptoms are severe, and vice versa. Incomplete paralysis or 
the presence of reflex action, either suptrficial or deep, in any region at the 
end of the first week after the paralysis has set in, is a sure indication that 
useful recovery will occur in that region. Those regions which remain com- 
pletely paralysed for several weeks after the onset are certain to remain 
permanently disabled. The prognosis as to the eventual usefulness of disabled 
limbs, or as to eventual power of walking, depends upon a consideration of 
the muscles which are permanently paralysed, as to whether they are essential 
muscles or not, and whether they can be assisted or supplanted by 
any mechanical apparatus which is light enough for the weak limbs to 
carry. 

Second attacks of poliomyelitis are exceedingly rare, but two such cases 
have been recorded by Eshner and by Sanz. The occurrence of progressive 
muscular atrophy in subjects who have in early life beeti afflicted with polio- 
myelitis is not very rare, and it is usual for the progressive atrophy to com- 
mence in the region originally affected by the poliomyelitis. Potts has 
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recorded a series of 28 such cases, and several others are to be found among 
the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
malady is an infectious, specific f^ver, and since the virus is known to exist 
upon the nasal, lyiccal and respiratory mucous membranes, and is presumably 
spread therefrom, bed and utensil isolation is necessary, with sterilisation of 
any contamination from the mucous memljranes and mild daily disinfection 
of the mouth and nose. Lumbar puncture should be performed at once and 
repeated daily for 4 days, and the fluid freely drawn. This operation by itself 
often relieves the most acute symptoms, and is to be used not only as a method 
of diagnosis but also as a means of treatment. Salicylates, especially in the 
form of aspirin, will relieve the pain and fever, and seem to be decidedly 
beneficial. If pain be very severe there is no contra-indication to the use of 
morphine. If the respiratory muscles are seriously involved, belladonna or 
atropine is of great service both in stimulating the respiratory mechanism 
and in checking accumulation of bronchial secretions. There is conclusive 
evidence, both experimental and clinical, that the serum of those who have 
recently recovered from the disease, Jind also antiviral serum from the horse, 
will protect from infection, and if administered early in a developed case 
will mitigate its severity and lessen or prevent the development of paralysis. 

Rest and posture . — It is all-important to secure as complete physiological 
rest as is possible for the weak or paralysed muscles for some time after the 
onset. Even in the slightest cases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they are kept stretched by the 
action of opponent muscles which are not paralysed, recovery is greatly 
hindered. Appropriate postures can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, massage and passive 
movements should be regularly employed and re-cducationary exercises com- 
menced, where there is sulficicnt power. Electrical treatment in any form 
is of very doubtful value. Re-education should be assisted by ever^ 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak limb places 
a millstone around the neck of recovery. The lightest possible shoes 
should be worn, and if splints are indicated the excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all heavier varieties. In the re-education of the legs for walking, 
a walking-machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
splinting, tenotomies and other surgical procedures. 

2. The Beain-stem Form. — In this type, the incidence of the lesions 
is upon the grey matter of the brain stem from the medulla to the region 
of the red nucleus. The general symptoms of the onset are as in the spjnal 
form. In place of the paralysis of trunk and limbs there is bulbar, facial, 
trigeminal or ocular paralysis, according to the situation of the lesions. 
There may be nystagmus, if any of the cerebellar connections are involved, 
and tremors, if the red nuclei are afiected. An extensive lesion of the medulla 
itself proves very rapidly fatal. Lesions of the upper brain stem are more com- 
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monly survived, and the resulting clinical pictures are, in order of frequency 
of occurrence, facial paralysis, spastic tremulousness from involvement of 
the upper part of the brain stem, and lastly ocular paralysis with nystagmus. 
Any combination of these forms may occur with one another and with the 
spinal, cerebellar and cerebral forms of thq disease. 

Special nitmlion is necessary of the facial paralysis which is usually 
attributed to a lesion of the facial nucleus. When occurring in conjunction 
with the spinal or with the ccrcbfal form of the disease its cause is obvious, 
but when it arises as an isolated event, its origin in poliomyelitis is difficult 
to determine. It is- by no means proved that the commonly occurring facial 
paralysis in poliomyelitis is due to a pontine lesion at all, and there is very 
good evidence that it is due to a lesion of the trunk of the facial nerve, for 
in tlie cases of facial paralysis which we have seen, associated with well- 
marked poliomyelitis in other regions and therefore incontrovertible, the 
facial paralysis has always been of the peripheral and not of the nuclear type ; 
it has always been unilateral and has always completely recovered. 

3. The Cerebellar or Ataxic Form. — Here the incidence of the lesion 
is upon the cerebellum, and the clinical aspect is the acute onset of cerebellar 
ataxy with vomiting, head retraction, rigidity of the neck and spinal lym- 
phocytosis. Curiously there is often no nystagmus. The nature of such 
cases of cerebellar ataxy of acute onset in childhood has been proved by the 
pathological findings, by the coincident appearance of the usual signs of spinal 
poliomyelitis in some cases, and by the recorded instances of one child of a 
family being seized with an ordinary type of y)oliomyeliti8 and another at 
the same time with the ataxic form. The cerebellum being an organ in which 
very great or complete compensation occurs for partial destruction, provided 
that the damage be not too extensive, it is not surprising to find that many of 
the cases of cerebellar poliomyelitis make a rapid and complete recovery, 
while others in which the destruction is presumably much more severe make 
a slow and gradual improvement. 

In the diagnosis of this condition acute symmetrical vestibulitis must be 
carefully separated. The latter disease resembles the former closely, in that 
S pyrexial attack is followed by the acute onset of severe cerebellar ataxy, 
but in acute vestibulitis the patient becomes rapidly and permanently deaf, 
and all the other symptoms soon disappear. Many of the cases of acute 
vestibulitis have been diagnosed as cerefeellar poliomyelitis with brain-stem 
involvement affecting the auditory paths, but a moment’s consideration 
will make it clear that no gross lesion of the nervous system can produce 
permanent and complete bilateral deafness as the sole result. 

4. The Cerebral Form. — In previous editions of this book, the many 
conditions of cerebral destruction occurring in childhood in train of a pyrexial 
attack, often associated with convulsion and coma and resulting in hemiplegia, 
double hemiplegia, hyperkinesia and restless idiocy were attributed to polio- 
myelitis incident especially upon the brain . This iK)sition is no longer tenable. 
Weston Hurst has shown conclusively that in experimental poliomyelitis 
in the ape the destructive lesions of the nerve cells, which are so overwhelming 
in the spinal cord, practically do not take place in the upper regions of the 
nervous system, although the inflammatory lesions are widely spread and 
conspicuous there. In other words, the lesions occurring in these higher 
regions are always healable. The parity of the histolo^cal and clinical pictures 
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of poliomyelitis in man and in the ape is so close as to exclude the likelihood 
of any wide clinical variation peculiar to the disease in man. Further, the 
discovery of a virus as the cause of the disease known as “ staggers,” or as 
“ louping ill ” in sheep, which, when it gains access to the nervous system of 
this animal, proceeds straight to tjie cerebellum and causes wholesale destruc- 
tion of the nerve cells there, and in no other part of the nervous system, 
raises the probability of the existence of a virus disease quite distinct from 
poliomyelitis, and with cerebrum-destropng qualities as the cause of the acute 
cerebral destructions of childhood. Again in epidemics of poliomyelitis the 
rarity of the cerebral type has been conspicuous and, when it has been met 
with, complete recovery of function has been the rule. These facts are so 
widely at variance with the devastating effects of the class of maladies here 
referred to upon cerebral function in childhood, as to make it clear that the 
virus of poliomyelitis is not the causal factor. General symptoms of cerebral 
involvement, such as the severe headache, neck rigidity and retraction, 
tremor and jerky involuntary movements, are common in poliomyelitis, but 
are afWays transient, and are referable to the vascular congestion, local oedema, 
and increased secretion of ccrebro-spinal fluid accompanying the local in- 
flammatory lesions. The cerebral form of poliomyelitis is confined to those 
cases in which signs of a local abrogation of cerebral function is present, 
and this is usually hemiplegia and rarely hemianopia, hemiansBsthesia, 
or aphasia. We have seen hemiplegia develop quietly and disappear 
within 24 hours in several typical cases. In only one case of undoubtable 
poliomyelitis have we seen lasting hemifdegia, and it was accompanied by 
peripheral facial paralysis and atroy>hic spinal paralysis of the opposite side. 

5. The Meningitic Form. — One of the most interesting types of polio- 
myelitis, which frequently gives considerable difficulty in diagnosis, is the 
meningitic form of the disease. The onset is sudden and is occasionally 
attended by convulsion and coma. The temperature is raised and may 
remain high for days, and the usual symptoms of meningitis are present. 
Headache and vomiting occur. The neck is stiff and the head may be 
retracted ; there may be opisthotonos and rigidity of the legs, and Kernig’s 
sign is commonly present. Lumbar puncture reveals a cerebro -spinal flui^, 
clear and under pressure, which on cytological examination may at first 
show no abnormality, but as the ditys elapse will contain an increasing number 
of lymphocytes, an increased amount of albumin and normal sugar reaction. 

There are certain clinical points which will sometimes serve to distinguish 
this type of the disease from other conditions of lymphocytic meningitis. In 
many of tlie recorded cases, and in many which we have seen, careful examina- 
tion has revealed a local, flaccid palsy of some part of a limb, and, if such a 
palsy is jnesent, it should go far to settle the diagnosis. Again, a flushed face 
and bright expression are characteristic of poliomyelitis and contrast strongly 
with the pale, dull facies of tuberculous meningitis. Lastly, it is the rule 
for the meningitic form of poliomyelitis to recover and leave no intracranial 
sequel®, and this will distinguish it from the invariably fatal tuberciilous 
meningitis. 

The other common forms of lymphocytic meningitis are those due to 
tubercle, sinus thrt)mbosis, mumps, measles, lethargic encephalitis and 
syphilis. In any questionable case, the discovery of the tubercle bacillus 
in the spinal fluid will settle the diagnosis, and a mixed polymorpho-nucleai 
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and lymphocyte count with high lymphoctyes is characteristic of tubercle. 
The history in the case of mumps and measles, and the Wassermann reaction 
in the case of syphilis, are important guides in the diagnosis. The treatment 
is that of poliomyelitis and meningitis in general. 

6. The Neuritic Form. — The characteristics of this type are the severity 
and lasting nature of peripheral pains, the tenderness of the muscles, and 
the discomfort upon passive movements of the limbs in cases which are 
otherwise typical cases of poliojnyelitis. In the Queensland epidemic a 
majority of the cases were of this type. Wickman and other investigators 
of epidemics have affirmed tliat the virus of poliomyelitis can produce a true 
polyneuritis. Batten in 1916 demonstrated the interstitial lesions of lymt)ho- 
cytic inflammation in the perii)heral nerve trunks, and Nicolau and Galloway 
in 1929 proved the common occurrence of such lesions in the ])eri])heral nerve 
trunks of many of the ncurotropic virus diseases and attributed them to the 
downward delivery of the virus locally into the nerve trunk by the terminals 
of the Tiervi nervorum, and it to such lesions that the persistent pains of the 
neuritic form of j)()liomyelitis are to be attributed. It is highly possible that 
the exquisite tenderness of the muscles seen in some of the neuritic cases 
is similarly explicable in a peripheral delivery of tlie virus into the muscle. 

7. The Abortive Form. — This type of poliomyelitis may be described as 
corresponding with the initial stage of febrile and general symptoms before 
the appearance of the paralysis. The infection with the virus ocumrs, but it 
afiects the nervous system so lililo as to cause no characteristic symptoms. 
The attack as a rule is acute, with fever, headache and malaise, and in some 
cases slight nervous symptoms such as rigidity of the neck, })ain in the neck 
and back and limbs. Para?s1hesias occur. These symptoms are not followed 
by paralysis and recovery occurs within a few days. Except when polio- 
myelitis becomes epidemic, it is hardly ]»ossible to detect the abortive forms of 
the disease. Nevertheless, since an e])idemic of this disease among a popida- 
tion seems to immunise the whole population and remove all susceptibles, so 
that in a subsequent e])idemic only those born since the previous epidemic 
are affected, it seems clear that affection with the slight abortive form of 
tTie disease was the cause of the immunity. 

Doubtless in a country such as England, where poliomyelitis never has 
been epidemic, the abortive form occuPS frequently enough among the 
commonly occurring short febrile illness^ of children, which at present do 
not admit of definite diagnosis. 


LETHARGIC ENCEPHALITIS 

Definition. — ^An acute febrile disease, occurring sporadically and 
epidemically, due to the infection of the nervous system, presumably from the 
nasal passages and by a purely axonic route, by a virus, which can be inocu- 
lated into tJie nervous system of monkeys, reproducing the disease. The 
clinical aspect is that of a lasting, as opposed to an evanescent, infection, 
producing chiefly inflammatory reaction, and principally incident upon the 
Upper parts of the nervous system, the cerebrum, bas<fl ganglia and brain 
stem. Though very definite, it is remarkably polymorphic, and it is some- 
times mono-symptomatic, and its type has changed greatly during the passage 
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of an epidemic. The absence of evidence forthcoming of case-to-case infection 
has necessitated the assumption that infection is transferred by carriers, or 
by those in the pre-symptomatic stage of infection only. 

History , — When we read of the influenza epidemic which swept over 
Europe in 1580 and which was accompanied by a malady so peculiar aa to 
gain the title of schlafkrankhcit,” and afterwards of the epidemic described 
by Sydenham in 1675 as “ febris comatosa,” the “ sleeping sickness of 
Tubingen in 1712 and Dubini’s epidemic ®f the fatal “ electrical chorea ** in 
Northern Italy in 1846, we cannot but agree with von Economo’s conclusion 
that these epidemics were epidemics of lethargic enceplialitis. The subsequent 
epidemics of Mauthner’s “ Nona ” in Piedmont in 1891, and also Pfuhl-Leich- 
tenstern’s “ hsemorrhagic encephalitis ” in 1905 have been proved identical 
with lethargic encephalitis, both clinically and pathologically. The malady 
became pandemic from 1917, reaching a maximum in 1920, since when it 
has gradually declined and it is now comparatively rare. We have, however, 
seen a good many end-results of cases which had their commencement from 
1910 onwards, showing that in England this malady was increasingly present, 
though unrecognized. 

iEtiology. — The disease occurs both sporadically and epidemically, with 
no centre of spread. It is more prevalent in the cold season of tlie year. No 
age is exempt from the malady, and cases have occurred in tJie seventh 
decade of life, but it is rare in young children and seems to be most incident 
in the first half of adult life. Infection presumably takes place, as in polio- 
myelitis, from human vectors alone and by droplet infection, and as no 
examples of case-to-case infection are known, Economo and Levaditi consider 
that healthy carriers, and those in the pre-symptomatic stage of the disease, 
are alone capable of transferring the infection. When once the virus has 
gained access to the nervous system by a peripheral axonic route, it is “ virus 
on cage,** to use Economo *s term. It is imprisoned within the nervous system 
and cannot get out, but it may there survive for very long periods, giving rise 
to second and tljird attacks after apparent recovery, or to exacerbations of 
symptoms after long intervals of remission, or to insidious and progressive 
severe abrogation of nervous function long years in train of slight trivial 
and evanescent symptoms which marked the epoch of infection. Whether 
the infection thus pent up in the nbrvous system does on occasion manage to 
escape from the peripheral nerve teflninals, as it does regularly into the saliva 
in the case of rabies and often into the skin in the case of herpes, and so get 
free, has not been determined. 

The height of the epidemic incidence of lethargic encephalitis has many 
times coincided with a severe epidemic of influenza, but no further connection 
between the two condiiions is known. Claimed at one time as an aberrant 
form of poliomyelitis infection, von Economo*s disease has proved quite 
distinct, both in its age incidence, seasonal prevalence, morbid anatomy 
and symptomatology. Economo first succeeded in transferring the disease 
to the monkey by intracerebral inoculation in 1916, and Loewe and Stiaus 
first proved that the infective agent was filtrable. 

Pathology. — The pressure and quantity of the cerebro-spinal fluid are 
always increased, and in a few of the cases blood or the products of hsemorrhage 
are present. In a thir^ of our cases the cell count has been normal. In the 
rest there has been a moderate lymphocylic pleocytosis, with little or no 
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protein increase, the titre of the sugar tending to a high normal and that of 
the chlorides being normal. No prognostic indications can be derived from 
the nature of the fluid. The vessels of the brain are markedly congested 
and full of blood, and the colour shows a characteristic change from the 
normal throughout the whole of the grey tnatter, varying from a rosy flush 
to a deep salmon-pink, giving rise to the term “ the rose-coloured brain.” 
When liardened in formalin, this colour becomes a heavy purple grey. Both 
subdural and deeply seated haeraferrhages are occasionally found. Econo mo 
describes the anatomical picture as one of unvarying constancy. It is that 
of an oedematous and congested brain, with all the grey matter conspicuously 
reddened in contrast to the white matter, which is of normal colour. There 
is a non-purulent and, properly speaking, a non-hasmorrhagic inflammation 
of the whole grey matter exclusively, the white matter being uninvolved. 
There is most conspicuous perivascular lymphocytic cuffing remarkable for 
the absence of any polymorphs, with an intense cellular infiltration of the 
grey matter with elements of the microglia, while the neuroglia is unaltered 
and demyclination docs not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of ncuronophagia, with primary 
loss of the ganglion cells. Contrasting this inflammation with the closely 
parallel inflammation of poliomyelitis, the cons]>icuou8 diflcronces are that in 
poliomyelitis — (1) the inflammation involves the white matter widely; (2) 
polymorphs are cons])icuous in the cuffing ; (3) tlic rapid necrosis of the 
nerve cells, and the copious ncuronophagia ; (4) inclusion bodies arc conspicu- 
ous in all the surviving nerve cells, and at present these have not been 
discovered in lethargic encephalitis. Of imjmrtance in connection with the 
peripheral pains and the nerve-trunk paralyses are the patches of peri- 
vascular and diffuse lymphocyte exudations, which have been found in the 
cranial and spinal nerve roots and in the peri])heral nerves, which it has been 
already emphasised constitute one of the features which all ncurotropic 
vims diseases have in common. 

Symptoms. — In the acute forms of the malady the onset is often ushered 
in by general symptoms, such as shivering, malaise, headache, and fever and 
bodily pains, a characteristic thickly coated white tongue and constipation, 
and sometimes vomiting and persistent hiccough. This train of symptoms 
usually appears in the story as an attack of “ influenza.” The pyrexia does 
not usually last longer than a week. CdTintlcss such attacks of “influenza,” 
distinguishable only by the occurrence of transient diplopia, or of slight 
somnolence, and often even without any such distinguishing features, have 
been completely recovered from at the time, but have been followed, after 
long intervals, by the slow'onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no symptoms at 
all, and long afterwards an insidious onset of Parkinsonism ensues, as has 
happened nowadays in many of the examjfles of Parkinsonism in childhood. 

DO many and varied may be the clinical aspects of this disease that it is 
usdful to consider the separation of clinical types which Economo has laid 
down : 

A. Acute Types. 

(1) The somnolent and ophthalmoplegic type., 

(2) The hyperkinetic type. Spontaneous involuntary movements, 
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sleeplessness, great mental unrest, delirium and mania are here 
characteristic. 

(3) The amyostatic and hyperkinetic type. In this type Parkinsonian 

tremor and rigidity, salivation and the greasy face are con- 
spicuous. • 

(4) The cerebellar type. The symptomatology is that of the cere- 

bellum, and recovery usually occurs. 

(5) The bulbar type. • 

(6) The ophthalmoplegic type. 

(7) The neuritic type, which simulates acute fibrositis. 

(8) The mono-symptomatic type : 

(tt) Characterised by persistent trismus. 

(h) Characterised by persistent hiccough. 

B. Chronic Tyj)cs. 

(1) The progressive Parkinsonian type. 

(2) The mental type. 

A combination of all the types is very common. 

The Nervous Signs. — Menf^al symptmns. — ^An increasing lethargy, which 
often becomes very deep, is present in many of the cases. In this condition 
the patient will lie for days without stirring a muscle, taking no heed of his 
surroundings and passing the dejecta under him unheeding. Yet when 
roused by command and vigorous bodily stirring, he will wake up and hold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half full of unswallowxd food. In this condition, 
flexibilitas cerea may often be demonstrated in the limbs. The lethargy may 
last for three weeks or longer even in patients who completely recover. It 
passes away gradually, Unrousable coma is invariably a sign of impending 
dissolution. Subsequent memory of events during the early days of the 
lethargy may be remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients arc markedly lethargic they will 
complain tliat they cannot sleep. Lethargy, however, may be completely 
absent and the early mental state be tliat of vivacious excitement and talka- 
tiveness. Irritability and restlosspess may be present. In some cases the 
first nervous sign may be delirium or mental aberration, which may rapidly 
develop into acute and violent manfh ; such cases are rapidly fatal. In cases 
which recover after severe symptoms, considerable mental reduction and self- 
obvious mental change may persist, but we have not seen any case in which 
insanity has resulted. Indeed, it has been said that no sufferer from this 
disease ever regains his original mentality, and it is a common experience to 
find personality very seriously changed in the way of mental reduction. 
Complete incapacity for any sustained work, entire change of character, 
anti-social tendencies, moral perversion and depressed neurasthenic states 
are not uncommon sequels of the disease. (See also page 1808.) 

Convulsions are very rare, but they may undoubtedly occur as in other 
forms of encephalitis. Indeed, the initial clinical picture may be dominated 
by convulsion, and cjosely resemble “ status epilepticus ” from other causes. 

Ophthalmoplegia and other paralyses in the region of the cranial nerves 
are most often nuclear in type, out peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the facial nerve. 
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The pupils may show every abnormality which a lesion of the nervous system 
^ can produce. Inequality, unroundness, eccentricity and loss of light reflex 
and ciliary paralysis may occur. The loss of light reflex may be unilateral. 
The external ophthalmoplegia, being nuclear in origin, involves both eyes 
in terms of their conjugate movements, ‘and the upward and downward 
movements are as a rule more severely impaired than are the lateral move- 
ments. Bilateral ptosis is very usual, and is a most important and valuable 
early indication of the disease. •The common error is to consider it part 
of the sleepy state. The nuclear ophthalmoplegia is often irregular, giving 
rise to strabismus and diplopia. Either in addition to the above or existing 
alone, there may be i)eripheral paralysis of any of the oculo-motor nerve 
trunks. The degree of the ophthalmoplegia varies in different cases from 
slight diplopia with hardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly transient or permanently severe. In severe 
cases which survive, there is always some improvement in the degree of 
paralysis in the course of time. 

Vision , — The diplopia and loss of accommodation cause much defect of 
vision, but many of the patients complain of a loss of vision in each eye, 
which is too great for any such explanation, the cause of which is not yet 
explicable. Papilloedema has been reported in a few cases, in one of which 
at least meningeal hajmorrhage had occurred. It is transient and never 
reaches a high degree. 

Oculogyric Crises , — This term is applied to recurring attacks of tonic 
conjugate deviation of the eyes, most commonly upwards, sometimes upwards 
and to one side, less commonly downwards, or dowriw’ards and to one side. 
We have observed one case of a child in which the oculogyric spasm always 
proceeded to a torsion spasm of neck, trunk, and limbs so severe as to roll the 
patient out of bed on to the ground wdth each access. The spasm is met with 
in the chronic stage of the malady, and there is always some degree of Parkin- 
sonism. The attacks may last from a few seconds to 4 hours or more, and may 
occur frequently or at intervals of several days, and as the eyes are com- 
monly fixed in an upward direction, they are peculiarly incapacitating. They 
have not been reported in any other disease than lethargic encephalitis, and 
may constitute, with some slight facial Parkinsonism, the sole sequela of 
this malady. We have not found any treatment which influences the 
frequency or severity of the attacks. * 

Bilateral nuclear facial paralysis and bulbar paralysis are not uncommon. 
Paralysis of any individual cranial nerve may occur, and also of any individual 
spinal root. Such paralyses always completely recover in the course of time. 

Symptoms indicative of lesion of the basal ganglia are among the most 
common features of the disease, and they are often the most persistent. These 
consist of weakness of movement, rigidity with slowness of movement, and 
spontaneous involuntary movements. The weakness, rigidity and slowness 
of movement give rise to a peculiar immobility of facial and bodily expression 
an(f movement. The face is rnask-like, the neck stiff and the head moved 
little and slowly, the trunk bent forward and stiff, the arms held away from 
the trunk, the whole appearance of the patient closelv resembling that of 
paralysis agitans. Rapid fluttering of the eyelids wnen gently closed is 
characteristic of this condition. The spontaneous involuntary movements 
may be of a rhythmic tremulous nature, as in paralysis agitans, or there may 
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be slow rhythmic, choreiform, athetoid, myoclonic, irregular or highly compli- 
cated movements : these may be met with at any stage of the malady, but 
most commonly appear some little time after the acute stage has passed 
away. Fibrillation and fascicular twitching of the muscles is very common 
in the acute stage. In cases where bulbfir symptoms, either of a spastic or 
flaccid kind, are^iresent, hypersalivation of the nature of a true sialorrhoea is 
often a most troublesome, though transient, symptom. 

In addition to the above common symptoms and signs, other indications 
of involvement of the cerebral hemispheres may occur. Bilateral spasticity 
with signs of involvement of the pyramidal systems, increased jerks, lost 
abdominal reflexes and extensor plantar responses are common. Hemiplegia, 
aphasia and hemianopia may occur, presumably as the result of local sub- 
cortical hoemorrhages. Meningeal symptoms may be very marked in the 
early stages, such as suboccipital headache, painful stiffness of the neck, 
head retraction, vomiting and Kernig’s sign. Indeed, we have seen rapidly 
fatal cases in which the clinical picture throughout was hardly distinguishable 
from that of acute meningitis, but none of these cases showed any leucocytosis 
in the cerebro-spinal fluid. A major incidence of the lesions upon the cere- 
bellum gives rise to the picture of acute cerebellar ataxy following a lethargic 
onset, and the end-result may be a condition closely resembling a usual 
type of disseminate sclerosis. Such cases make a good recovery in the 
course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be the first signs of the illness, and several of our patients had 
been treated for trigeminal neuralgia, brachial neuritis or sciatica before 
any other sign of the malady appeared. These pains may persist for months 
after recovery, '.riiey arc obviously due to the lesion around the nerve roots 
which has been already referred to, 

S final Sympto'ins . — Since the lesions have been found in the spinal cord, 
it is only to be exj)ectcd that focal spinal lesions should be met with in rare 
cases. These are usually acute atrophic paralyses similar to those of polio- 
myelitis. Those that we have seen have completely recovered. It has becg 
argued, however, that this atrophic palsy is due to a lesion of the spinal 
roots. More severe lesions may apparently give rise to a condition resembling 
acute transverse myelitis. 

Sphincters , — The incontinence which is almost constantly present, even 
when the lethargy is far from deep, is the result of the lethargy. Transient 
conscious dysuria is however not infrequent in the early stages of the 
disease. The deep reflexes may be lost in severe cases during the acute 
stages, and they are usually absent in pre-mortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesions affecting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of the extensor type. • 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so slight as not even to interfere with the daily work or 
to call for medical attention, and yet in the course of months, or it may be even 
years, the most seriou? and completely incapacitating paralpis appears. A 
patient of ours noticed that he saw double, and did not feel very wcU for a 
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few weeks. He recovered, but, two years later, had to give up work, by reason 
of a slowly oncoming Parkinsonism, which became extreme. A similar 
result in the slow and late development of grievous symptoms may follow 
any attack of lethargic encephalitis and make the prognosis in this malady 
very difficult. ‘ 

Sequelae. — The disabilities which this malady may Ifeave in its wake 
seem endless and ever increasing as clinical experience widens. The mental, 
paralytic and Parkinsonian endwsults have already been referred to, but 
special mention must be made of involuntary spontaneous movements, 
recurring rhythmic movements, spasms and altered respiratory rhythm. 
Ceaseless rhythmic pulsatile movements may occur in any muscle, movements 
like those of convulsive tic may incapacitate the patients. Hideous recurring 
spasms may appear, sometimes local, sometimes general. Torticollis may 
occur. An unduly rapid respiratory thythm may be established. (See also 

p. 1660). 

Course. — The course of the disease is extremely variable. It may be a 
slight transient illness lasting but a few days, and leaving no sequelm after 
a few weeks ; or a most malignant disease, fatal in a few days. Some patients, 
apparently recovering at the end of a fortnight, succumb to meningeal or 
deeply seated ha3morrhage. In others, symptoms indicative of fresh lesions 
may occur repeatedly weeks and even months after the onset. 

Diagnosis. — In typical cases the diagnosis presents no difficulty, the 
reusable lethargy, incontinence, ophthalmoplegia and negative, lymphocytic, 
or blood-containing ccrebro-spinal fluid being so characteristic as to pre- 
clude possibility of error. The less usual forms of the malady, and especially 
those with very gradual onset and slight symptoms, often present great 
difficulty and require much care and full knowlexlge of the j)ossible symp- 
tomatology of the disease for their Te(;ognition. There is no specific 
laboratory test for the malady, and the diagnosis must be based uj^on clinical 
grounds. Where meningeal symptoms are prominent, distinction has to 
be made from other forms of meningitis and from poliomyelitis. Here, the 
fterebro-spinal fluid is of the highest importance, as no polymorpho-nuclcar 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, maniacal symptoms or convulsions, careful look- 
out should be kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appearance of which, following such syffiptoms, should at once suggest the 
diagnosis. It must be borne in mind that the clinical picture of the disease 
may be dominated by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of the disease. Slight cases of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
but here the diagnosis can often be made with certainty from the end results ; 
the peculiar ophthalmoplegia, the spontaneous involuntary movements, and 
the paralysis agitans-like syndrome being almost pathognomonic of the 
malady. 

Prognosis. — A rapid onset and quick development of severe symptoms, 
marked pyrexia, delirium and maniacal excitement arc bad prognostic signs 
and indicate a rapidljr fatal issue. ‘ After the third weejt of the disease, the 
probabilities are all m favour of survival. The prognosis, however, as to 
how much permanent damage to the nervous system .will eventually remain 
is ha^rdly possible, since slow improvement may go on for months and even 
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years. Of the acute cases occurring at the height of an epidemic, 40 per cent, 
are quickly fatal, 30 per cent, are reduced to chronic invalidism, and 30 per 
cent, recover completely (Economo). The spontaneous movements, even 
when very marked, may clear up in from 3 months to a year. The weakness, 
rigidity and tremors, which form the paralysis agitans-like picture in many of 
the cases, persist indefinitely. 

Treatment. — Nothing being laiown of the infectivity and mode of spread 
of the disease, isolation and disinfection 2irc not usually employed. Each 
case must in Elngland be immediately notified to the public health authorities. 
No treatment is known which has any specific influence upon the disease. 
Intravenous injection of collosol iodine solution (150 c.c. for a dose), repeated 
on the second and fourth days, has been advocated, and is certainly without 
harmful effects. Intravenous salicylate of soda, in 15-grain doses in normal 
saline daily, ceilainly seems to clear up the symptoms in some cases and may 
do permanent good. It remains therefore to use those measures which will 
help to keej) tlie patient alive and those which relieve symptoms. Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. The presence of blood in the cercbro-spinal fluid, or 
symptoms indicative of intracranial haemorrhage, should call for the exhibi- 
tion of opium, turpentine and calcium salts, and lumbar pujicture should be 
repeatedly performed. After the acute stage, treatment is concerned with 
combating the physical and mental listlessness and depression, removing the 
rigidity with massage, passive movements and exercise, and willial brighten- 
ing the days of a corivalesceiice which is often long, tedious and hard to bear. 

James Coulter. 

W. J. Adie. 

MEASLES 

Synonym.— Morbilli. 

Definition. — A s])ecific infectious fever, characiciiscd by catarrh of the 
respiratory passages, tlic jircsencc of Koplik’s spots on the mucous membrane 
of the checks, a distinctive papular eruption on the skin and a special liability 
to pulmonary complications. 

Etiology. — Measles is of universal geograpliical distribution. Both sexes 
are equally liable to attack. It is extremely infectious, and there is little 
evidence that natural immunity evbr occurs. When introduced among un- 
protected communities it spreads with appalling rapidity to persons of all 
ages, and causes many deaths. More than half tlic attacks of measles occur 
in the first 5 years of life, but infants under 6 months rarely take the disease. 
Seven-eighths of all cases occur in children under 10. Between the ages of 20 
and 30 there is a slight increase in its incidence. After 40 years it is rare. 
When measles occurs in a pregnant woman abortion or premature delivery 
often results, and the infant may also exhibit the rash, usually in the same 
stage as the mother {Congenital Measles). Malnutrition, rickets, broncho- 
pneumonia, whooping-cough and tuberculosis are adverse factors. R^^nt 
infection with diphtheria or scarlet fever predisposes to a severe attack. 
The disease is alwavs endemic in large cities, and cases are particularly 
numerous in Decern oer, January and February, again increasing somewhat 
in May and June. Epidemics recur every two or three years, and every tenth 
year an especial incidence is said to be noticeable. 
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The virus resides in the secretions of the respiratory tract and direct 
infection is the rule, a very intimate contact not being essential. Infectivity 
may be present as long as 4 days before the appearance of the rash, and then 
rapidly declines. Only on rare occasions do intermediaries convey the 
infection, and rooms and fomites do not refeiin it for more tlian a short period. 
There is no evidence incriminating water, milk or other articles of food. 
Pathology. — The causal agent is a filter-passer, but has not been 
positively identified. A small dijdococciis, wJiich forms green colonies on 
blood-agar, isolated by Ruth Tunnicliff, is suspect. Degkwitz, however, 
claims to have sliown that there is a filtrable virus. The disease has been 
reproduced in man and monkeys by inoculation with blood, bronchial 
secretions or tears. The eniption is an inflammatory process in the dermis, 
more superficially seated than that of scarlet fever. Koplik’s spots are 
minute epithelial degenerations on the crowns of the papillse of the buccal 
mucous membrane. The most striking visceral change in fatal cases is 
broncho-pneumonia ; interstitial emphysema and areas of collapse may also 
be present, sometimes secondary pleurisy or empyema. Pulmonary fibrosis 
and saccular bronchiectasis may be sequels of an attack. Secondary infec- 
tions with various organisms are common. Catarrhal or ulcerative laryngitis 
may be found. The bronchial glands are inflamed and swollen ; the lymphoid 
aggregations of the small intestine may be very conspicuous. Tuberculous 
lesions of glands, lungs and serous membranes are not uncommon in fatal 
cases. 

Symptoms. — The rash appears on the fourteent h day of infection, some- 
times a day earlier or a day later. This interval is more constant than 
that which elapses between infection and the first catarrhal sym]»tonis. 
Reckoning to the onset of fever and catarrh 9 or 10 days usually pass. In 
some cases the incubation period is slightly febrile, but gejierally it is silent. 
A polynuclear leucocytosis is characteristic of this stage. Slight er.largcmeiit 
of the cervical, inguinal, axillary and other glands may precede the eriij)tion. 
A better recognised prodromal symptom, and one of very great value, is the 
appearance of K^pUk’s. spots on the buccal mucosa ; these may precede 
the ra.sh by 2 or 3, sometimes by 5 days. Prodromal rashes are not un- 
common ; a precocious macular eruption is the commonest, but a punctate 
scarlatiniform erythema is the most important, since it simulates scarlet 
fever. It is apt to appear on the second day of invasion. An urticarial 
rash may also occur. 

Invasion . — ^This is characterised by catarrh of the upper respiratory 
tract, fever, and the outbreak in the moiith of Koplik’s spots. It culminates 
in the appearance of the skin eruption. Sneezing, a dry irritating cough, 
watery eyes and conjunctival injection are the early catarrhal signs. There 
is complaint of chilliness, and the temperature may reach 103® F. by the end 
of the first day. Photophobia and sharp diarrhcca may occur. Vomiting, 
marked sore throat, cpistaxis, convulsion or rigor is rare. Even in the early 
stage of invasion slight blotcbiness of the skin about the mouth and nose 
may be evident. The cutaneous rash usually appears on the fourth day, 
and a deceptive remission of symptoms and fall of temperature sometimes 
occur just before its appearance. In some instances laryngeal symptoms 
are very marked during the invasive stage, and giv$ rise to an unfounded 
suspicion of diphtheria. 



MEASLES 


286 


Eoplik’s spots are of great importance in the early diagnosis, since 
they are recognisable some 72 hours before the rash. They are minute 
superficial specks of a bluish-white tinge, and often show a tendency to 
aggregate into small clusters. Their common site is on the inner aspects of 
the cheeks, opposite the line of apposition of the molar teeth ; but they 
may be more widely scattered over the buccal mucous membrane, on the 
inner surfaces of the lips, and even, it is said, on the conjunctivse. They 
- must not be confused with minute yellow nodules in the mucosa, 
which are buccal glands, or with specks of milk curd, shallow ulcers 
or thrush. Sometimes they are 
surrounded by a bright red areola. 

In addition, the mucous mem- 
brane of the mouth becomes 
congested and dusky, and a de- 
cided blotchy enanthema may 
precede the cutaiKious rash. 

Period of eruption . — With the 
near ap])rojich of the rash the 
symptoms become aggravated. 

I'he tein])erature (Fig. 5) rises 
sharply, it may be to 104° or 
105° F. The hurried respiration 
and slight cyanosis may suggest 
broncho - pneumonia. Diarrlicna 
may persist, and sometimes urinary 
irritation with frequency of mic- 
turition is noticeable. The nasal 
and conjunctival discharges be- 
come less serous and more 
purulent. TJic eruption makes 
its first n]}pcaraiice about the 
brow, behind and below the 
ears, and in the circumoral region. 

Rarely, it appears first on other 
parts, sueli as the buttocks, 
thighs or wrists. It spreads 
rapidly, sometimes after a sliort 
hesitation, over the face, neck, 
trunk and extremities, and is 
usually fully out on the fifth or 
sixth day of the attack. Small brownish macules are the first elements, 
but they soon become papular, and show a tendency to fuse into 
small grouj)s with irregular sinuous or crescentic outlines. Profuse 
eru])tions may become quite confluent on the face, neck, back and extensor 
aspects of the limbs. Pelecliial liiemorrhages in the rash are not tln- 
common. The skin is usually moist, and exhales a peculiar musty smell. 
Rarely, it is hot and dry. Itching or burning sensations may accompany 
the rash. The eruption fades in the order of its appearance, and usually 
disappears in the course of two or three days ; but brownish staining may 
persist for some time, particularly on the back. Exposure or bathing may 



Flo, 5. — Measles. Sliowing the remission in 
invasion stage and the abrupt terniiiiation. 
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intensify it. A fine branny desquamation speedily follows. At its first 
appearance, the rash may fail for a time to spread ; retrocession is also 
sometimes observed. A badly developed and retarded rash is characteristic 
of some severe attacks, and in asphyxial states the rash may be quite 
cyanotic. As the rash develops, the temperature continues to rise, reaching 
its maximum with the climax of the attack hi from 24 to«18 hours. When 
the rash begins to fade, the temperature falls more or less abruptly by a 
crisis whicli is rather prolonged^ The pulse-rate is increased in proportion 
to the fever, but the respiration is disproportionately rapid. The catarrhal 
sym])toms also reach their greatest intensity at the height of the eruption. 
The edges of the eyelids are sticky, the skin about the nostrils may be 
excoriated, the mouth is parched, and thirst is pronounced. Heiidache 
slight delirium, insomnia and a feeling of intense wretchedness are char- 
acteristic of this period. The throat may be sore, and the glands at the 
angle of the jaw tender. The tongue at first is heavily coated, but before 
long red papillae are evident, and when peeling is complete a clean, red 
papillated tongue, very like that of scarlet fever, may often be seen. With 
the crisis rapid amelioration of all symptoms should occur ;* but slight cough 
and hoarseness may persist for a few days. 

The blood now shows a leiicopcnia with a high percentage of large 
lymphocytes. All complic^itions induce a polynuclear leiicocytosis. 

The urine presents the ordinary febrile characters. Transitory albumin- 
uria may occur. Ehrlich’s diazo-reaction is nearly always present, and is 
most marked when the temperature begins to fall. An acetone reaction is 
obtained in most cases, 

Vahieties. — Attacks may be mild or severe. Some of 1 he mildest attacks 
are aberrant, the rash failing to appear, and only Kojdik’s spots giving a 
clue to the disease. Severe attacks are classified as toxic, pulmonary and 
hflcmorrhagic. The toxic type includes those cases formerly termed ataxic 
or adynamic, in whicli the patient may succumb during tlie eruptive period 
without evident complication. Ill-defined rashes, high fever, inusculai’ 
tremor, delirium, dyspnoea and circulatory failure arc characteristic features. 
In the pulmonary type the infection falls with especial stress upon the lungs. 
The temperature is high, the respirations rapid and hissing, and the condition 
suggestive of slow asphyxia. Consolidatton of tlie lungs cannot be detected, 
but rhonchi are present everyvvliere, accompanied by fine crepitations. A 
stuporose condition may precede death or terminal convulsions may arise. 
The true hcetnorrhagic type of measles is rare, but undoubtedly doc^ occui . 
The patient may bleed from the different mucous membranes with hflemor- 
rhages into the skin and subcutaneous tissue.s. Recovery takes place in some 
instances. Haemorrhage into the rash has not the same grave significance 
as the haemorrhages described above. 

Complications. — These are numerous, but those involving the respiratory 
tract are the most important and most serious. 

• Laryngitis may accompany the onset, develop during the eruption, or 
appear early in convalescence. Arising in the invasive stage it may simulate 
laryngeal diphtheria, and is often responsible for the introduction of measles 
into diphtheria wards. Laryngitis ls more commoi:^ during the eruptive 
period, and may persist for some days — it may bo complicated by laryngeal 
ulceration, sometimes by oedema of the glottis ; but^necrosis of the laryngeal 
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cartilages and abscess formation are rare. Severe lar^gitis developing during 
convalescence should always arouse suspicion of diphtheria. 

Bronchitis is often present during the eruptive stage, but broncho-pneu- 
monia is a much more serious complication, and is a common cause of death. 
Its incidence is favoured by overcrowding, and contact with other similar 
cases. It is attributed to secondary pneumococcal or streptococcal infection ; 
but when occurring quite early in the infection it is by some regarded as due 
to measles itself. This early broncho-pnevmonia is associated with a high 
temperature and considerable tox83niia. It is suffocative in type, and the 
lung signs arc rather tJiose of capillary bronchitis than of consolidation. 
During the eruptive stage, broncho-pneumonia should be suspected if the 
temperature fails to fall with subsidence of the rash, and the pulse remain 
quick and respiration rapid. In some cases it is possible to detect areas of 
consolidation by the local development of fine crackling crepitus, which is 
both inspiratory and expiratory in rhythm. Faint tubular breathing may 
occasionally be heard, but definite dull patches are the exception, and are 
only found when the consolidated areas become confluent. Broncho-pneu- 
monia may clear uj) in a week or ten days, but often persists for weeks, or 
relapses. The temperature chart may show rcnnarkablc daily remissions 
and exacerbations which may lead to susj>icions of tuberculosis. The 
mortality is serious, since one-third or one-lialf of the children attacked are 
said to die. Feeble infants succumb more ia])idly than older children, and 
in those who recover convalcsceiu*c is protracted. True lobar pneumonia 
is uncommon. Massive colla]>se of the lower lobe of a lung has been 
described ; its onset is sudden with intense dyspnoea, cyanosis and 
cardiac failure. It is distinguished from pneumonia by the feebleness of 
the breath sounds, upward disi)laeeincnt ol tlie diaphragm, and dislocation 
of the heart towards the alfeeted shle. Rarely mediastinal and subcutaneous 
emphysema hav(i occurred. ElTu»h»n.s into the pleura liave been noticed in 
some epidemics, and ciu])ycma may follow'. Fibiosis of the lung and 
bronchiectasis may originate in the bronclio-jmeumonia of measles. 

Pericarditis is very rare. Itindocardilis sometimes develops ; it may be 
associated w'ilh cliorea. Arthritis with rheumatic pains is sometimes pro- 
nounced. 

Blepharitis and phlyctenular i.4ccrs of the cornea arc common sequels. 
In cachectic children i?itcnsc conjuuyetivitis may arise and lead to ulceration 
and even ])ejforation of the cornea with destruction of the eye. 

Stomatitis of catarrhal type is common. Ulcerative and gangrenous forms 
are occasional com|)lications. The gangrenous form (noma) may attack the 
lips, cheeks, vulva or other parts. A discoloured patch appears on the 
mucous membrane and quickly ulcerates, extending both in depth and 
breadth . A zone of inflainniat ory induration surrounds the lesion, and a foetid 
oilour is given off. Noma is terribly destructive both to soft parts and bone, 
and is very fatal. It occurs in debilitated and feeble children, and is attri- 
buted to secondary infection. Vincent’s spirilla and fusiform bacilli ^re 
often present. It is said to be sometimes duo to the Klcbs-Loeffler bacillus. 
Suppurative otitis is more common in children than in adults, and is held 
responsible for inucbchronic car disease. 

Cutaneous eruptions of eczematous, impetiginous or pustular type are 
common. Sometimes they are widespread, and very resistant to treatment. 
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Enlargement and suppuration of the cervical glands, colitis and ascites 
are rarer complications. 

As regards the'mervous system, encephalo-myelitis may occur and mani- 
fest itself variously. Convulsions at onset are not so serious as those occur- 
ring later. Hemiplegia, aphasia, coma or, mental defect are rare. Myelitis, 
sometimes of the asceiitling form, has been known to occur*; also symptoms 
suggestive of disseminate sclerosis. Sometimes the cranial iierves are 
attacked. Paralysis of ex^ra-oeiv/ar muscles, papilloedema and optic atrophy 
have all been encountered. The peroneal type of muscular atrophy some- 
times follows measles. 

Measles especially favours the development of tuberculosis hitherto 
latent in the bronchial glands or lung. It may also light up tubercle in 
other glands in the joints or in the spine. Caseous broncho-pneumonia, 
miliary tuberculosis of the lungs, or general tuberculosis with meningitis 
may follow measles immediately or occur alter a quiescent period. Measles 
often occurs in close association with other infectious diseases, particularly 
whooping-cough, diphtheria and scarlet fever. 

Relapse in measles is rare. Second attacks, altliougli uncommon, 
undoubtedly occur, and some unfortunate individuals never appear to 
acquire any lasting immunity. Fourth, and even sixth, attacks arc known. 

Diagnosis. — In tlie ])rodromal stage, measles may be mistaken for 
ordinary iiaso-pliaryngeal catarrh. If laryngitis be pronounced, and the 
child croupy, (liphtheria may be simulated. Mastoid operations and 
operations on the tonsils sometimes are })crformed precipitately before 
the true nature of the infection is recognised. Febrile symptoms and 
loss of weight during the incubation stage may be erroneously attributed 
to tuberculous infection. The prodromal scarlatiniform rash may lead 
to confusion with scarlet fever. These errors maybe avoided by bearing in 
mind the possibility of measles, inquiring for possible exposure to infection, 
and particularly by a careful search for Koplik’s spots, and shottiness of the 
posterior cervical glands. The pre-eruptive full of teiiipcralure and recession 
^f the catarrhal symptoms before the appearance of the rash should be b(}rne 
in mind, and not lead to premature relaxation of precautionary isolation. 

In tlie eruptive stage, the fevers with which measles may be confused are 
rubella, small-pox, and perhaps typhus. • 

Rubella is <iistinguished by the trivial nature of its prodromal symptoms 
— ^the rash on the face being often its first sign ; the sliglitness or absence 
of catarrh and rough; the insignificant fever; the absence of Koplik^s 
spots ; and the presence of tender cnlargcMuent of the mastcjid and occipital 
glands. The rash of rubella is smaller, pinker, and more discrete ; but a 
scarlatiniform stage may supervene. The 2 >atient never feels so ill as in 
ordinary measles. 

SmalUpox may be heralded by a prodromal rash of morl^illiform character, 
which may have a similar distribution to that of measles, save perhaps on 
thafacG. Catarrh, stomatitis and Koplik’s S]:)Ots, however, are absent, and 
the onset is more abrupt than that of measles, and more likely to be signalised 
by such symptoms as backache, acute shivering, vomiting and prostration. 

Measles may, on the other hand, be mistaken for thfi early eruptive stage 
of small-pox, for in both an illness for a few days ma v precede the ap^arance 
of a papular rash on the face and upper parts of the body. Catarrh, Eoplik’s 
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spots and distribution of the rash about the ears, forehead and margins of the 
liairy scalp are in favour of measles. The temperature, too, continues to rise 
until the maximum efflorescence, whilst that of small-pox falls with the 
appearance of the rash. As the rash develops, the shottiness of the small- 
pox papules and the peculiarities of their distribution become apparent. 

Typhus fever may be simulated by measles when the rash of the latter 
is receding and dusky, and lung complications are present ; but the rash of 
typhus rarely invades the face, which is alwiiys aSected in measles. Eoplik’s 
spots do not occur in typlius, nor is respiratory catarrh present in its early 
stages. Typhus is also distinguislied by the subcuticular mottling, and the 
tendency to the appearance of petechial hsemorrhagcs in the rash. The 
Weil-Felix reaction also is valuable. 

Septic rashes in scarlet fever are often morbilliform ; but their distribution 
does not conform to that of the measles rash. Serum rashes, food rashes 
and drug eruptions may assume a measly character ; but these rashes often 
prove to be polymorphic when tlie whole body is examined, as it should be, 
and, besides, other signs of measles are wanting. 

The macular syphilide is distinguished by the absence of respiratory 
catarrh and Koplik’s spots. History of exposure to infection, a chancre and 
the accompanying throat symptoms afford a clue. The Wassermann test 
should be employed. 

Prognosis. — In different epidemics the deatli-rate may vary from 1 or 2 
to over 50 per cent. Measles is most fatal to infants and young children, 
70 per cent, of the mortality occurring in children under 3 years of age. 
After the fourth year the death-rate is low. Rickets, tuberculosis, congenital 
syphilis, malnutrition and chronic bowel complaints are unfavourable factors, 
and the disease is more fatal among the poor. In the cold season of the year 
the tendency to respiratory complications is more marked. When the in- 
fection occurs in conjunction with whooping-cough or chronic lung disease 
the mortality is high. Diphtheria is an especially fatal complication. Con- 
siderable toxsemia with high fever, cyanosis, muscular tremor and diarrhoea 
point to a severe attack. Laryngitis, capillary bronchitis and broncho^ 
pneumonia are serious. Cerebral syinj)1oms, such as prolonged stupor or con- 
vulsions, are of bad augury. Remarkable recovery lias been noticed in some 
cases of ascending myelitis. • 

Treatment. — Prophylactic. — Measles is chiefly disseminated by schools. 
The difficulty in controlling outbreaks of measles arises from the fact that 
it is extremely infectious, and the infectivity is present in virulent form for 
3 or 4 days before the rash ap|)ears. Notification and school closure have 
been tried witli poor results. The best method is to make provision for the 
early recognition of suspicious symptoms and to exclude those in a class 
who have not had measles previously, for a period covering the ninth to 
the fourteenth day after the occurrence of the first case. 

As regards the home, when measles occurs those who have had the disease 
need not be excluded from school — save from infant classes ; but those pre- 
sumably susceptible should be excluded for over 14 days from exposure to 
infection. 

Serum prophylaxis. — Intramuscular injection of the blood serum of 
healthy convalescents from measles into susceptible contacts produces a 
passive immunity, whicih lasts about a month. Injection during the first 
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5 or 6 days of the incubation period prevents measles if the dose is adequate. 
Injection after the sixth and before the ninth day will modify the severity 
of attack, and allow the development of an active immunity which is lasting. 

Five c.c. is an average dose for a child ; more is needed for adults or if 
the serum is injected late. In children under 3 years of age it is better to 
prevent the attack altogether. The most potent serum is obtained from the 
sixth to the ninth day after defervescence. The donor must be free from 
syphilis, malaria and tuberculosis, and must not be incubating any other 
infectious disease. 

If me.asles follows the subcutaneous injection of immune serum the rash 
fails to erupt at the site of injection ; this is the Debre 'phenomenon. 

Systematic taking of temperatures and examination for Koplik’s spots 
and catarrh facilitate early detection of the disease, when patients are under 
close observation. The wilful exposure of children to the contagion of 
measles is unjustifiable, as the nature of the resulting attack can never be 
predicted. 

Fourteen days’ quarantine is sufficient from the date at which exposure to 
infection ceased. Convalescent patients in the absence of complications are 
quite free from infcctivity at the end of a fortnight from the appearance of 
the rash. 

General . — Essential points are isolation and provision of ample fresh air 
without draughts. The patient must be confined to bed during the febrile, 
and also during the prodromal stage, if this lx* recognised in time. The sick- 
room should be ke])t at a temperature of 60' to 65® F.. and ventilation effected 
by means of open windows : an open fire is also an advantage. The photo- 
phobia calls for the interposition of a screen between bed and window, and the 
avoidance of much light. Clothing should be light and consist of a flannel 
or woollen nightdress ; this is sufficient to prevent chill, allows the respiratory 
muscles full play, and encourages the evaporation of perspiration. Strict 
attention should be paid to cleansing the mouth and teeth, and the regulation 
of the bowels. During the febrile stage the diet should be ro.stricted to milk, 
diluted if necessary ^vith barley water. Tea may bo allowed, and lemonade 
or barley water given to a.ssuage the thirst. 

Twice a day during the febrile period the patient should be washed with 
tepid water ; but should the attack a.ssuiiio, a toxfomic form, accompanied by 
high fever and delirium, cold sj)onging or the use of the cold pack is advisable, 
watching carefully for any signs of collapse. Amidopyrin has also been 
recommended. If given early it is said to abort the disease, but this is 
doubtful. The hot mustard bath is useful for children when pyrexia is 
accompanied by such indications of circulatory failure as feeble pulse, cyanosis 
and cold extremities. Should convulsions ensue, the administration of 
chloral and bromide, or paraldehyde, by mouth or rectum, and the use of 
oxygen and of hot baths is valuable. 

Laryngitis in the early stage is relieved by the stejaru tent and the use of a 
simple expectorant mixture, to which a sedative may be added. The croupy 
symptoms usually subside without necessitating tracheotomy or intuba- 
tion. The possibility of the presence of diphtheria renders a bacteriological 
examination desirable. 

Laryngitis which persists after the eruption may be alleviated by the 
inhalation of tincture of benzoin or lysol in the strofigth of .1 drachm to the 
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pint of boiling water. The accompanying cough is relieved by a simple linctus, 
or one contaming ^ grain of morphine or other sedative. Late laryngitis is 
often diphtheritic, and needs antitoxin. Bronchitis and broncho-pneumonia 
call for prompt treatment. A jacket of Gamgee tissue should be applied to 
the chest. If the cough be dry,* hard and irritating, steam often relieves. 
An expectorant* mixture containing ipecacuanha and a small quantity of 
iodide of potassium is useful. Prolonged poulticing should be avoided ; but 
sometimes a single mustard and linseed poultice gives great relief. As soon 
as the cough becomes looser, the steam tent should be discarded and free 
ventilation arranged. If possible, it is well to separate cases with broncho- 
pneumonia from others, as the condition is believed to be itself infectious. 
Treatment of the broncho-pneumonia of measles in the open air, where cir- 
cumstances and weather permit, gives excellent results. Oxygen is valuable 
where there is much respiratory distress and cyanosis ; it may be bubbled 
through rectified spirit, the container being immersed in hot water. Cardiac 
dilatation is an indication for the application of leeches. Frequent small 
meals are preferable to overloading the stomach. 

Conjunctivitis should be met by frequent bathing of the eyes with boric 
lotion and the application of a little dilute nitrate of mercury ointment to the 
lids. In the more severe cases, drops of silver nitrate solution, 2 grains to the 
ounce, should be instilled night and morning, or a 2 per cent, solution of 
protargol used. Should the cornea ulcerate, atropine drops should be 
employed and ung. flav. dil. applied. Eye bandages are undesirable. 

Stomatitis usually subsides quickly ; the mouth should be cleansed with 
boroglyceride or a lotion contaming chlorate of potash (10 grains to 1 ounce). 
The supervention of noma calls for surgical interference in the way of cauterisa- 
tion or free excision. In an uncomplicated case of measles the patient may 
be allowed up 2 or 3 days after the temperature subsides. Supervision should 
be exercised during the convalescence of severe cases, and the possibility of 
later tuberculosis borne in mind. Ear discharges call for skilled treatment, 
as they may become chronic. 
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Synonyms. —German Measles, ^Rotheln. 

Rubella is quite distinct from ordinary measles and from scarlet fever. 
It protects only against itself. Amongst the exanthemata it is characterised 
by its long incubation period, its short invasive stage, its benign course and' 
its seasonal prevalence. 

Etiology. — The infectivity is less than that of measles and of short dura- 
tion. Like measles it is infectious for a day or two before the eruption 
appears. Infection is facilitated by close contact and there is no evidence 
that the disease is spread by fomites. Infection through an intermediary 
cannot be considered proved. The infective agent is unknown, but a filtrable 
virus has been suspected. 

Rubella is prevalent in the first half of the year. Cases increase from 
January to a maximum in May and June. After that an abrupt fall ensues. 
A scries of local outbreaks usually occurs, determined by the aggregation of 
a number of unprotected young adults. A more or less pronounced epidemic 
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wave occurs every third or fourth year. The maximum incidence is at a 
later age period than that of measles, but even the youngest infants have been 
known to take the disease. Its frequency much diminishes after the age of 
30. Sex is without influence. 

Symptoms. — The incubation period, although variously stated to be from 
7 to 22 days, is usually 17 or 18 days. * 

Premonitory symptoms are mild or altogether absent, but a short catarrhal 
stage usually occurs, the rash making its appearance within 24 hours. Rarely 
a longer prodromal period of ill-defined illness occurs before the eruption. 
The characteristic adenitis of the mastoid, occipital and cervical glands can, 
more often than not, be detected for a day or two, exceptionally even a week 
or longer, before the appearance of the rash. 

The rash is often dimorphic. Papular and morbilliform in its beginnings, 
it frequently becomes scarlatiniform in its second stage. Discrete spots 
first appear on the face or neck ; they invade the circum-oral region and may 
be found behind the cars and sometimes on the scalp. Sometimes they arc 
first found on tlio wrists, chest, shoulders, or even on the legs. The spots arc 
very slightly salient and when well developed are typically papular. They 
are smaller than the papules of measles, pale pink in colour, and tend to 
cluster in small groups. The rash quickly extends to the trunk and limbs 
and in most cases as quickly fades. On the second day the face is no longer 
spotty but appears diffusely erythematous. Sometimes the outbreak of the 
eruption is halting in its progress. The scarlatiniform stage is not developed 
in all attacks ; it is due to the fusion of the morbilliform elements, and is 
generally best marked on the trunk, especially so fin the back. It becomes 
most apparent on the second day of the eruption. The rash rarely lasts 
more than 72 hours and hardly stains the skin, thus contrasting with 
measles. 

The mucous membrane of the mouth is not inflamed, and Koplik’s spots 
never occur. The tonsils may be slightly swollen and reddened, sometimes a 
follicular exudate is present. Some degree of pharyngeal catarrh is evident, 
and the tongue may be lightly coated. A fine vesiciilation and congestion 
of the soft palate are often seen. The conjunctiva} arc pink and the eyes 
slightly suffused. Photophobia is rare. Fever is slight, even when the 
rash is intense. Often there is no fever At all. The pulse and respiration 
rates are only increased in proportion to the febrile disturbance. 

A tender adenitis is very distinctive. The mastoid and occipital glands 
may rapidly attain the size of small peas ; the posterior cervical glands arc 
also enlarged, frequently, too those in the axilla} and groins. The enlarged 
glands are firm, tender and discrete ; suppuration never occurs. As a rule 
resolution takes place rapidly when the rash subsides. The urine presents no 
special characteristics. 

As in the case of morbilli, a leucocytosis occurs during the incubation 
period, but a leucopenia with a relative increase of lymphocytes is found 
in the eruptive stage. More distinctive is a high percentage of plasma cells 
and Tfirck cells. 

Convalescence is remarkably speedy. Slight furfuraceous desquamation 
may occur. * 

Complications. — Complications and sequelae are fojr all practical purposes 
non-existent. When they do occur they are trivial and take the form of mild 
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recurrent sore throat, slight laryngitis, slight bronchial catarrh, rheumatic 
pains of a mild tjrpe, or transient albuminuria. Otitis is very rare and 
encephalo-myelitis rarer still. 

On occasions, epidemics of rubella of more severe type, approximating in 
syn^toms and sequelae much mofe closely to measles, have been described. 

Diagnosis.~The disease has a similarity to measles and scarlet fever, 
especially when the latter occurs in a mild form. In addition, the rash of 
rubella must be distinguished from toxic a'hd drug rashes, from the eruption 
of secondary syphilis and from certain skin diseases. 

Measles is differentiated by the following points. The incubation period 
is shorter, being 14 days from exposure to the appearance of the rash ; cough 
and catarrhal symptoms are marked, the mucous membrane of the mouth 
is inflamed and Koplik’s spots are present. The rash is darker, more per- 
sistent, and stains. There is no late scarlatiniform stage. Fever is more 
pronounced, and the mastoid and occipital glands are not especially enlarged. 
Pulmonary complications arc much more likely to occur. 

Rubella is often mistaken for scarlet fever. Distinctive points in favour 
of the latter arc : the short incubation period ; the occurrence of such initial 
symptoms as vomiting, marked faucial inflammation, shivering or severe 
headache. The fever is high at onset and the pulse disproportionately 
rapid. The circumoral region is free from rash and by the fourth day the 
tongue has peeled. The occurrence of such sequelae as arthritis, cervical 
adenitis and nephritis, also typical pinhole or lamellar desquamation, will 
clinch the diagnosis. Even in the scarlatiniform stage of rubella, discrete 
measly elements may generally be detected about the edges of the rash on 
the forearms, ^sts, legs and ankles. 

Toxic, enema and drug rashes may bear a resemblance to the rash of 
rubella, but as a rule these rashes are very irregular in their distribution and 
polymorphic in charactcjr. The characteristic glandular enlargement and 
slight catarrh of rubella are absent. 

Of skin diseases, erjiihcma scarlatiniforme and pityriasis rosea are some- 
times mistaken for rubella. The first named bears a greater resemblance to 
scarlet fever ; unlike rubella, it avoids the face, does not give rise to swelling 
of the mastoid and occipital glands, and shows a great tendency to recur. 

Pityriasis rosea, itself possibly an infective fever, is distinguished by the 
presence of a herald patch which precedes the general eruption, and the fact 
that it usually appears first on the upper part of the trunk. The rash often 
shows commingled macular and ringed lesions. The patches are slightly 
scaly and are decidedly larger and more persistent than the papules of rubella. 
There is no catarrh and no conspicuous glandular enlargement about the 
head. The patches desquamate in a characteristic manner from their centres 
towards the margins. 

Secondary syphilides bear a superficial resemblance to the rash of rubella, 
but are distingmshed by the presence of a primary sore, the characteristic 
throat and the conspicuous increase in size, and shottiness of the glands in 
the vicinity of the chancre. The Wassermann reaction is of value. 

Prognosis. — Recovery is the rule ; second attacks are known, but not 
common, and relap^*is very rare. 

Treatment. — rraphylactic , — As the incubation period is long a quaran- 
tine of 3 weeks is necessary for contacts, or they may be isolated from the 
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tenth to the twenty-first day from exposure to infection. Early warning of 
the imminence of attack may be gained by carefully watching the mastoid 
and occipital glands. 

Oeneral . — The patient should be isolated and kept in bed until all 
symptoms have subsided. In 7 days all* infectivity has ceased, provided 
there is no persistence of faucial, nasal, respiratory or other ‘symptoms. 
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Synonym. — Variola. 

Definition . — An acute, specific, highly infectious fever, characterised by 
a definite incubation period and a distinctively distributed, deep-seated 
eruption which passes through the stages of papule, vesicle, pustule and 
crust. The fever shows two phases — a remission being followed by a re- 
accession on the onset of the pustular stage. 

Etiology. — ^All races, both sexes, and persons of every age are susceptible 
if unprotected by a previous attack, or by efficient vaccination. This general 
liability is most evident when the disease is introduced for the first time into 
a new community ; under such conditions it may decimate the population. 
Its present-day incidence on adults is accounted for by vaccination in infancy ; 
in endemic centres it was, prior to the introduction of vaccination, a disease 
of early childhood. Small-pox has at times been epidemic in every civilised 
country, following trade routes and the channels of communication. It is 
more severe in hot climates. Coloured races are said to take it badly. Un- 
like scarlet fever and measles, it frequently attacks infants at the breast. 
When the disease occurs in severe form during pregnancy, abortion or pre- 
mature delivery is inevitable, and in less severe attacks the same accident is 
likely. Few of the children born in these circumstances survive, sometimes 
they actually show the rash or its scars at birth. 

In England and temperate climes most outbreaks occur during the winter 
und spring, and tend to die out with the commencement of summer. Small- 
pox protects against itself, and second attacks are rare. Vaccination gives 
complete immunity for some years and^ partial immunity usually persists 
afterwards. Complete natural immunity is very rare, but is reported. In- 
oculated small-pox affords more complefe immunity than vaccination. 

Infection with small-pox is, almost certainly, through the respiratory 
tract, and may be direct or indirect, i.e. by contact, which need not be very 
close, with a patient suffering from the disease or through the' medium of 
objects infected by the sick person. Intermediaries may carry the contagion 
in their clothing or in their hair. The greater incidence in the neighbour- 
hood of small-pox hospitals suggests the possibility of aerial convection of 
the virus for considerable distances, perhaps exceeding a mile, but the 
influence of human carriers in these cases is hard to eliminate. Bedding, 
clothing and rags may retain their infectivity for considerable periods of 
time, especially when stored. Transmission by flies and domestic animal, 
is regarded as a possibility. The infectivity of smal^-pox is slight at the 
time of the symptoms of onset, and is much greater when the eruption 
appears. It continues until all the scabs have separated. The virus is very 
resistant and long persists in the dry scales and crusts shed from the body. 



SMALL-POX 


295 

Corpses of those recently dead from small-pox can transmit the disease. 
Tramps are often responsible for the conveyance of infection from one locality 
to another. 

There can be no doubt that small-pox is due to a living organism, 
but whether this is bacterial or protozoal cannot, with present knowledge, 
be decided. Minute, but characteristic, intracellular bodies are found in 
the epithelial cells of the pocks of small-pox and vaccinia, and also in the 
cornea of the rabbit, after scarification with the virus of these diseases. 
They are known as Ouarnieri bodies and are apparently the same as the 
“ elementary bodies ” of Pasclien. Although at one time thought to be 
protozoal (Cytoryctes variolce), the trend of modern opinion has been to 
regard them as a sjiecial degenerative reaction of the epithelial cells. This 
view may now have to be modified in view of Ledingham’s researches (see 
page 305). 

Pathology. — The cutaneous lesion of small-pox lies in the deeper 
layers of the epidermis. Vesiculation is due to serous exudation 
between the cells. Loculation is caused by vertical strands of de- 
generated epithelial cells which radiate from the base of the pock. The 
tenseness of the vesicle and tethering of the covering by this reticulum cause 
the pock to be umbilicated. In malignant attacks, where the pocks are 
flaccid, and in the old and debilitated where a similar condition may obtain, 
umbilication is often absent. With pustulation the fibres of the reticulum 
are ruptured and the pock becomes dome-shaped. The suppuration is attri- 
buted to secondary infection with extraneous organisms, particularly with 
streptococci. On mucous membranes, owing to the absence of a resistant 
horny layer and maceration by the secretions, the vesicles rupture almost as 
soon as formed and are rapidly converted into shallow ulcers. The chief 
change in the blood is an increase in the mononuclear elements, which is 
coupled with great activity of the lymphocyte-producing tissues throughout 
the body. There is a great paucity of ])olynuclcar cells. The post-mortem 
appearances arc those usually found in acute infective processes. The rash 
persists, the liver is often much enlarged, and the spleen swollen. Particular 
attention has been drawn to the presence of local necroses in the liver, 
testicles and bone marrow. These are often infiltrated with mononuclear 
basophil cells. In hajiiiorrhagic ;fmall-pox, petechial and purpuric hasmor 
rhages are found in the skin, mucous membranes, lungs and other viscera, 
sometimes also in the retro-peritoneal tissues and the roots of the mesenteries. 

Symptoms . — Unmodified small-pox ; Variola tnajor. 

Period of incubation . — Taking the first symptoms of invasion, this is from 
10 to 14 days. The average period is 12, or counting to the appearance of the 
rash, 14 days. JHlxtremes of 5 to 23 days are mentioned but are rare. In 
inoculated small-pox the generalised eruption appears on the eighth to the 
eleventh day. 

Period of invasion . — In a typical attack the invasive symptoms are sudden 
and of great intensity. The most prominent are severe chills or rigors, 
marked pyrexia, severe frontal headache and intense pain across the loins. 
The temperature quickly reaches a maximum of 103° to 104° F., and is 
accompanied by severe prostration. Oiddiness and nausea are present and 
vomiting may occur, {particularly in children. Delirium, mental symptoms 
and even suicidal tendencies may accompany the invasive stage. With these 
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severe symptoms arc cou])led more ordinary febrile manifestations, such as 
anorexia, thirst, coated tongue and disturbed sleep. The breath is ofEensive, 
the skin usually hot and dry but sometimes perspiring, and the bowels con- 
stipated. There are, however, mild attacks in which the symptoms of in- 
vasion are much less severe, and even in more severe attacks pain across the 
loins is not always present. Mild invasive symptoms usualty presage a mild 
eruption ; with a severe invasion the attack is generally, although not 
invariably, grave. • 

Prodromal rashes . — These may precede the proper eruption for 1 or 2 days. 
They are not always present. There are two types, one purely erythematous, 
the other petechial or haemorrhagic with or without accompanying erytlicma. 
The pure erythemas are of a bright red or dusky purplish colour and may 
appear on the trunk, where they are often patchy, or be limited to the bony 
prominences and extensor surfaces of the limbs. Tlicy mjiy suggest the rasli 
of scarlet fever or bear a superficial resemblance to that of measles. Th(‘ 
haemorrhagic or petechial rash, which often has at first a dusky erythematous 
background, is more characteristic. It appears in the flexures of the groins, 
which are stippled with small petechiae ; it invades the thigh for an inch or 
two and extends in an ill-defined manner on to the abdomen. Sometimes it 
extends towards the axilla and may be found on the back of the neck and 
flexures of the knees. The petechial rashes are persistent and indicate a 
severe attack. The erythemas are fugitive and of good prognostic import ; 
the only exception is a very brilliant universal erythema of face, trunk and 
limbs which sometimes ushers in haemorrhagic small-pox. 

The eruption . — On the tliird day the symptoms of invasion are at their 
maximum and the eruption appears, showing first on the forehead and 
temples near the edge of the hairy scalp and also on the wrists. It extends 
rapidly over the body, but always allects most the parts usually uncovered 
and those most exposed to pressure, friction or other irritation. It is least 
profuse on the abdomen and in the groins, somewhat more marked on the 
chest, still more marked on the back, especially across the shouhlers, thicker 
still on the arms, choosing their distal portions, and most profuse of all on 
t*kie face, especially its upper part. It reaches the lower extremities within 
24 hours of its first appearance. Meantime the lesions multiply on the j)arts 
already affected, the cru])tion becoming* thick on the face, and perhaps 
in the scalp, whilst still scanty on the paits invaded later. By the third day 
it will have attained its full density, but the earlier lesions will be in a slightly 
more advanced stage of development than those which appeared later. 

In a characteristic way it avoids depressions, flexures and protected 
flexor surfaces, such as the arinpils, flanks, groins, orbital hollows and supra- 
clavicular fossse. The escape of the axilla) and scantiness of rash on the 
flanks is marked. Abnormal irritation by clothing, irritants or scratching 
may determine increased local density of the eruption. The pocks are 
aggregated over prominent bones and outstanding tendons, but the clavicles 
and malleoli are exceptions to this rule. The rash is more or less symmetrical ; 
one arm will not escape when the other is involved. 

On the first day of efllorescence the rash consists of small dull-red macules. 
Within 24 hours these are becoming obvious papuld^ which feel shotty 
when pinched up between the finger and thumb, the hardness being best 
marked on the face, hands and forearms. On the * third day of eruption 
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many of the papules have become converted into vesicles, but the commence- 
ment of vesiculation may be recognised on the summits of the papules at an 
even earlier stage. By the fourth or fifth day the eruption is completely 
vesicular and the early toxaemic symptoms and fever may have entirely 
subsided. The vesicles, which are •circular in outline, slowly increase in size 
and become surrounded by an inflammatory areola. They are now about 
the size of split peas, gre}dsh in colour, and set in the skin rather than on its 
surface. Umbilication is evident and locufetion is proved by their failure 
to collapse when transfixed by a sterile needle. The contents of the vesicles 
remain clear for 24 hours only ; they then gradually become purulent, so that 
by the ffth day pustules are in evidence on the face and by the eighth day are 
universal. With pustulation, the pocks soften, become flat-topped and lose 
their areolae. Keaccession of fever with constitutional symptoms and often 
delirium, the secondary suppurative fever, accompanies the process of 
suppuration or maturation. Where the 2 )ustule 8 are plentiful a marked 
inflammatory oedema of the skin may now appear, causing the features to 
become much swollen and impeding the movements of the hands and fingers. 
Much tenderness accompanies this oedema, and the patient may also be tor- 
mented by itching. Suppuration destroys the loculation of the vesicles and 
also obliterates umbilication. Adjacent lesions, jiarticularly on the face 
and hands, may run together in the vesicular and pustular stage — a process 
which produces the confluent rash, and is a sign of severe infection. On the 
ninth and tenth day of eruption the pustules begin to dessicate and scab, some 
first rupture or are torn by scratching, and collapse. Brown or black crusts 
result which separate by the end of the thirteenth or fourteenth day, but where 
the skin is very thick, as on the palms and soles, the dried-up unruptured 
pustules may form deep-seated “ seeds ” which may take weeks to work 
their way to the surface. 

To summarise ; the rash is papular on the first to the third day ; vesicular 
from the third to the fifth ; pustular from the fifth to the ninth, and desiccating 
from the ninth to the seventeenth. 

The cutaneous erui)tion is accompanied by an outcrop on the mucous « 
membranes of the mouth, nose and jAarynx. In severe cases the larynx, 
l)ronchi, gullet and even the stomach may also be affected. On the mucous 
membranes vesicles are soon transformed into shallow grey ulcers. Vesicula- 
tion may be observed on the 2 )alatc, whilst the lesions are still indeterminate 
on the skin. In consequence of the eruption the fauces and tongue become 
sore, the nose is obstructed and deglutition is painful. Implication of the 
larynx will cause hoarseness or aphonia and even dangerous oedema. 
The mucous membranes of the vulva, vagina and rectum may also be 
involved. 

The fever (Fig. 6) of invasion reaches its acme with the appearance of the 
rash, then it falls, but not immediately. It is generally normal by the fifth day 
of the eruption, often before this. It is at this stage, in the milder attacks with 
scanty rash, the patient may attempt to resume his ordinary occupation, 
and, in modified cases, very little further febrile disturbance may ensue. 
Ordinarily, however, the secondary suppurative fever now sets in and reaches 
its acme about the nihth or tenth day of the eruption. Its duration in the 
more severe cases is from 10 days to a fortnight. In severe and confluent 
eases, the remission of temperature in the vesicular stage may be ill-marked or 
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absent. The pulse and respirations are quickened proportionally to the 
degree of fever present, but in grave cases the respirations become shallow 
and irregular, and the pulse accelerated and feeble. 

The urine is febrile in character. Some albumin may be present, and a 
diazo-reaction may be obtained. A foul T)dour may emanate from the skin 
in suppurative confluent cases. • 

Owing to the deep-seated position of the lesions in the skin, depressed 
scars arc left, the amount of pitting depending on the degree of suppuration. 

Severe types of small-pox.- -These comprise the confluent and haBmorrhagic 
varieties. Confluent small-pox is characterised by fusion of the lesions, ])arti- 
cularly on the face and hands. The rash may fuse whilst still papular, but 
more commonly does so in the vesicular and pustular stages. In such cases 
the toxaemia is severe and the remission of symptoms before the stage of 



Fio. 6. — Confluent Binali-poz in an unvacoinatecl adult. 


pustulation may be absent or ill-marked. Delirium is common, and the 
secondary fever high. Inflammatory <f*(i(jma is very marked, the features 
may become quite unrecognisable and the confluent pocks may form a con- 
tinuous sheet of pus. Severe conjunctivitis, salivation, cough, aphonia and 
diarrhoea are common. Some patients pass into a tyjdioid co-ndition. An 
offensive odour emanates from the skin, circulatory failure is progressive, and 
death may occur towards the end of the second we.ek. 

Hmnorrhagic stnall-pox . — In the most malignant variety, purpuric flecks 
and patches may ap])ear in the skin before the development of the eruption, 
and are accompanied by subconjunctival haemorrhages and bleeding from 
the mucous membrane. Initial symptoms, in particular backache, are 
severe, and prodroma.1 rashes common. The respiration is hurried, but the 
temperature not necessarily very high. Death may occur before the out- 
break of the proper eruption gives a clue to the naturS of the infection, but 
often towards the end careful inspection may show.a few papular elements 
struggling to appear. , 
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^ In other cases the bleeding first manifests itself about the time of the 
eruption, occurring in the form of petechiae or of circular spots between the 
lesions and also infiltrating the bases of the vesicles and staining their con- 
tents. The vesicles are often badly developed, confluent and of a violaceous 
hue. Bruises form easily in the skm, and hsBmaturia, epistaxis, hasmatemesis 
or uterine hsDmorfhage may appear. The breath has a sickly odour. 

The mere presence of blood-stained contents in the vesicles, especially 
those on the legs, apart from haemorrhages into the bases of the pocks, in the 
skin and elsewhere, is not of bad prognostic importance. 

The pits show a reddish staining which may j)ersist for months. Some 
desquamation may accompany the separation of the crusts, particularly on 
the feet and hands. The hair often falls out freely. Convalescence is, in 
favourable cases, rapid and complete. 

Modified small-pox or varioloid. — Small-pox of a very mild type may occur 
in vaccinated subjects. In such cases initial symptoms may fe slight, and 
the cru])tion, although typical, is scanty ; sometimes it altogether fails to 
appear. More commonly, the initial symptoms are severe, and the rash 
appears early, but it is generally sparse and discrete, tends to evolve quickly, 
and many of its elements fail to progress beyond the papular or vesicular 
stage, the suppurative fever being slight or absent. The lesions, which are 
often small, are superficial and may be unilocular, sometimes they appear 
fleshy and wart-like. The modification is most evident on the face. In such 
cases the arrest of development leading to the juxtaposition of papules, 
vesicles and small pustules may cause a resemblance to chicken-pox, but the 
distribution remains (diaracteristic;. 

Variola minor . — From time to time a mild type of sinall-pox has prevailed 
in many parts of tJie ^^olid. The names alastrim, amaas, varioloid varicella 
and para-variola designate this disease, but it is best called Variola Minor. 
It differs from ordinary small-pox in its mild course, low mortality, lesser 
infectivity, the absence of secondary fever, and incidence on adults rather 
than on children. 

The incubation period is 10 to 15 days, or longer. Invasion is abrupt,^ 
and may be accompanied by muscular pains, backache or vomiting. The 
rash never appears before the third day, more commonly on the fourth or 
fifth. It is seen first on the face, tlfen on the forearms and trunk, and within 
12 hours on the lower limbs. Tlie ’eruption may be scanty or moderately 
profuse. It never comes out in crops, but in any case the initial lesions 
Jire more advanced than those which follow. Maturation is more rapid 
than in variola major, papular and vesicular stages each lasting 2 days, 
pustulation beginning on the fiftli day, and scabbing oii the face being evident 
within a week. There is no secondarj^ fever. 

The distribution of the eruption is classical, the rash favouring the face 
and extremities rather than 1 he 1 runk. On the limbs the distal parts and on the 
trunk the upper part of the back, rather than the abdomen and chest, are 
involved. , Much weight is attributed to the detection of a few deep-seated 
lesions in the skin of the thenar and hypothenar eminences. , 

The lesions are more superficial than in variola major, but not so super- 
ficial as the blebs of ^chicken -jpox. They are not always spherical, and are 
often unilocular and nqt umbilicated. Mature vesicles have an opalescent 
appearance, and the crusts are of a deep amber colour. It is easy to under- 
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stand why the disease is so often mistaken for chicken-pox. The distribu- 
tion of the rash is the important diagnostic criterion. As a general rule, 
vaccination in the eruptive stage fails to take. 

Complications. — During the later stages and in convalescence, boils 
and superficial abscesses often cause trouble. Septic rashes, erysipelatous 
or impetiginous infections may spread from the pocks. 'The cervical and 
axillary glands may become enlarged or even suppurate. In the more 
severe cases, bed-sores may rapidly form over pressure points. Rarely death 
is due to septicaemia arising from these cutaneous affections. 

Ocular complications are important. Conjunctivitis is common. Pustules 
may form on the palpebral or ocular conjunctiva. The eyelids often become 
inflamed and oedematous. A rapidly spreading keratitis may lead to slough- 
ing of the cornea, but corneal ulcers arc more common and sometimes lead to 
perforation and panophthalmitis. Iritis is rare. Retinal hjemorrhages 
sometimes cause blindness. The scars of the corneal ulcers may much impair 
the sight. Otitis media is comparatively common. 

Laryngeal inflammation may be so severe as to necessitate tracheotomy, 
and may leiid to perichondritis and necrosis. Bronchitis and broncho- 
pneumonia are frequent and often accelerate death. Lobar pneumonia and 
purulent pleurisy are rare. Endocarditis and pericarditis are exceptional, 
but degenerative changes in the myocardium are not infrequent. Occasion- 
ally a destructive arthritis supervenes ; it is said to be more common in child- 
hood. Although albuminuria is often found, a true nephritis is rare. 

Parotitis is looked upon as a secondary duct infection from the mouth. 
Orchitis sometimes occurs during the acute stage. 

In rare cases paralysis of the extremities and of the bladder lias been 
noted. Ataxy and articulatory defect may supervene, and sometimes hemi- 
plegia occurs. The underlying lesions may be peripheral neuritis, patchy 
myelitis or encephalitis. 

Disfigurement of the face, permanent blindness, deafness and some- 
times alopecia may be the legacies of a severe attack. 

Diagnosis. — The wJiole body should be stripjxjd and examined in a good 
light. In some cases a preliminary bath is needful. Attention should first 
be focused on the distribution rather than on the characters of the rash. 
The individual lesions should be dotted bn an outline diagram of the body, 
and a numerical comparison made of those on the abdomen, chest, back, 
upper arms, forearms, face, thighs and legs. Too much reliance should not 
be placed on shottiiicss or umbilication. The condition as to vaccination 
should be ascertained and the nature of any prevailing epidemic borne in 
mind. 

The initial fever may itself lead to difficulty in diagnosis ; the symptoms 
of onset are somewhat similar to those met with in other acute diseases, parti- 
cularly influenza, pneumonia and cerebro-spinal fever. Severe prostration 
and backache, when present, are suggestive. Often the diagnosis is not 
certain until the true eruption appears, but the appearance of a petechial 
prodromal rash in the groins may enable earlier recognition. As regards 
influenza, it is more common for small-pox to be at first mistaken for this 
disease than for the converse to occur. Lumbar pufleture is available in 
cerebro-spinal fever. In pneumonia sooner or later lung signs appear. 
Precipitate certification of a supposed case of small-pox, oven in a contact 
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is unwise ; it is better to await the appearance of the rash, remembering 
this should appear first on the forehead, near the roots of the hair, the cheek 
bones, sides of the nose, wrists, hands and forearms. The interipr of the 
mouth should also be inspected and any parts of the skin which have been 
subjected to special irritation. 

The prodromaWashes, if purpuric, may be confused with different varieties 
of purpura ; if er 3 rthematous, with scarlet fever, measles, rubella, urticaria or 
other forms of erj^hema. 

The characteristic groin incidence of the purpuric rash of small-pox should 
be remembered, and is of great assistance in diagnosis. More widespread 
purpuric rashes, however, are at times misdiagnosed as febrile purpura until 
the occurrence of small-pox in contacts reveals their true nature. Conversely, 
febrile purpura and purpuric rashes occurring in ulcerative endocarditis, 
cercbro-spinal fever and other conditions may be mistakenly thought to in- 
dicate small-pox. The distribution of the rash and the character of accom- 
panying symptoms should be noted. Physical examination of the organs 
may reveal signs which help to clear up the diagnosis, which may be very 
difficult. 

A scarlatiniform prodromal rash is distinguished from scarlet fever by 
the absence of tonsillitis and of punctate redness of the soft palate. The 
rash on the skin is not definitely punctate and the area of circumoral 
pallor is wanting. The tongue is not typical nor are the tonsillar lymph 
glands enlarged. 

Morbilliform prjdromaI\rashes bear only a very superficial resemblance 
to measles. The liagnosis is ci’iscussed later. Nor should rubella be confused 
if its characte.iy be borne in Vnind. The initial erythemas may resemble 
those inducfd by antitoxic sei'um, by soap enemas and by drugs. The 
characterpof these rashes are giveYi in the article on scarlet fever. 

rSe triie eruption of small-pox may be confused with measles, chicken- 
" pox, perhaps typhoid or typhus, also with various forms of papular erythema, 
urticaria, acne, papular and pustular 'syphilides, and glanders. Sometimes 
drug rashes, particularly those due to iodides, lead to mistakes. Measles . 
on the face may bear a close resemblancvc to the papular eruption of small- 
pox. It is distinguished by the catarrll'al symptoms, Koplik’s spots, the 
distribution of the rash on the bod> , and the fact the temperature tends to 
rise as the eruption increases instead of fallfmg as it does in small-pox. 

The differentiation of some cases of chiclcen-pox is a great source of diffi- 
culty. For although chicken-pox is a disea^^e of childhood whilst small-pox 
now chiefly affects adults, yet cases of chicken-pox in the adult are not in- 
frequent, and in them the prodromal symptolms may be sharp and the rash 
noc appear until the second or third day. Chicken-pox presents the following 
distinctive characters : 

1. The rash of chicken-pox appears first on the trunk, and is thickest on 
the trunk, face,' upper arms and thighs. It avoids the extremities of the 
limbs. It does not especially select irritated ' areas, nor does it avoid the 
axilla and groin. The presence of many lesions on the palms and soles is 
greatly against chicken-pox. 

2. The eruption comes out in distinct crops lover 3 to 5 days or more. 

3. The vesicles develop much more rapidly and are mature in 24 hours. 
Vesicles are not seen at tliis period in small-pox, 
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4. The lesions are superficial and unilocular, rarely umbilicated. Their 
bases are not indurated. Near flexures they may assume an oval outline, 
sometimes they are irregular or crenated. 

6. Pocks of all stages, of development may be present at the same time 
on a given area of skin. \ • 

6. The lesions are smaller. Pustules and scabs half an inch across are 
almost certainly due to small-pox. 

7. Successful vaccination within 5 years or re vaccination within 10 years 
is evidence against the disease being small-pox. Chicken-pox does not 
protect against successful vaccination in an unprotected individual. If the 
disease be small-pox, vaccination wili prove unsuccessful. This rule, how- 
ever, is not absolute. Vaccination may prove successful in anomalous 
forms of small-pox, and has been alleged to take in ordinary small-pox on 
rare occasions. 

Confusion with typhoid and typhus is uncommon, and should be eliminated 
by taking into consideration the distribution of the rash and character of the 
other symptoms. In distinguishing other skin eruptions it should be re- 
membered erythemas are often polymorphic. They may show occasional 
vesiculation which is quite superficial and are sometimes febrile. Acne 
affects the face, shoulders, back and chest ; it is chronic, afebrile, and 
often associated with comedone^s and scars. The lesions may be pustular 
but are never vesicular. The lesions are not found on the forearms or hands. 

If syphilis be borne in mind its eruptions are nfd^’ikely to be mistaken. 
Reliance must be placed upon their distribulj^/on, polymorphic character, 
other signs of syphilis, the history and the Wfyssermann reaction. A patient 
with syphilis may also have small-pox. Slanders is rarfe; J)ut when the 
nodules on the face suppurate and are accompanied by fever, s£.\all-pox may 
be suggested. There is usually a nasal discharge and a history of ?^ociation 
with horses. Bacteriological examinatioyi will show the Bacillus mallei'^ 

Certain laboratory tests have been Elaborated for the detection of small- 
pox. Of these, Paul’s test is of value, j It is carried out as follows. A rabbit’s 
, eyes are cocainised. One is scarified' with the contents of a suspected pock, 
the other is simply scarified as a control. At the end of 48 hours the rabbit 
is killed and the eyes are exarainted in a sublimate bath. In the case of 
small-pox or vaccinia, but not oi chieften-pox or other vesicular eruption, 
the inoculated cornea shows opaque white elevations on a milky background. 
The other cornea is evenly opaque without epithelial plaques. Guarnieri 
bodies are present in the plaques. A more certain test and one more easy 
to apply and appraise is intrad|ermal inoculation of the rabbit with material 
from a small-pox vesicle. After a short incubation period a characteristic 
inflammatory reaction ensuea! This reaction remains in abeyance when 
serum from a rabbit hyperimraunised with vaccinia virus is mixed with the 
small-pox material before injection into the dermis (Ledingham, Defries 
and McKinnon). There is ajlso a “ flocculation test” based on the fact 
that an extract of small-pox drusta is flocculated when mixed with the serum 
of a vaccinated rabbit. ) 

Prognosis. — Natural smill-pox has a mortality which varies from 26 to 
evea 40 per cent. The pro^osis may be considered under the following 
heads: (1) The vaccinal cohdition of the patient; (2) the age; (3) the 
nature of the attack ; and (4) the character of the prevailing epidemic. 
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1. When a vaccinated person takes small-pox the nature of the attack 
usually indicates some residual immunity, the severity of the disease being 
less and the mortality much lower than in the unvaccinated. The presence 
of large, well-foveated vaccination scars renders the prognosis very favour- 
able. After the age of 15 the protective influence of infantile vaccination 
will to a large extent have disappeared, but revaccination at puberty, properly 
performed, confers a high degree of immunity for the rest of life. 

2. The death-rate in the first 5 years of Jife is very high and may exceed 
40 per cent. After that there is a fall, at first gradual, then considerable, up 
to the age of 15 or 20. which is the most favourable period. Subsequently 
the mortality rises steadily and may even exceed the figures given for the 
first quinquennium. In the vaccinated, however, the younger the patient 
the more certain is recovery. If revaccination has not been performed, 
as age increases the mortality does so also, and may reach 15 per cent, in 
persons over 30 years of age. 

3. The nature of the symjjtoms is imjjortant. Mild invasion presages 
a mild attack. Severe invasive symptoms usually, but not invariably, mean 
a severe infection, but they may precede mild attacks in the vaccinated and 
sometimes in others. Prodromal rashes of a vivid lobster hue, especially 
if petechiae be present, arc the heralds of grave, often hfumorrhagic infections. 
Very intense backache is also an ominous invasive symptom. The more 
profuse the pustular rash the worse the prognosis, but the intensity of the 
suppurative stage is much modified by previous vaccination. Confluent 
eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. Haemorrhagic small-pox is always fatal. 

Other unfavourable symptoms are incomplete remission between the 
primary and secondary fever, sleeplessness, active delirium, especially in 
drinkers, considerable implication of the larynx and broncho-pneumonia. 
The influence of pregnancy in inducing abortion and miscarriage has already 
been mentioned. 

4. Epidemics vary much in their severity and mortality. In some the 
disease is so slight and the mortality so low, that doubts arise whether the 
epidemic is really small-pox. 

Treatment. — Prophylactic . — Efficient vaccination and revaccination are 
the most powerful safeguards. The chief measures to be taken when the 
disease is recognised are the following: (1) Prompt removal of the patient 
to an isolation hospital. (2) Thorough disinfection of infected rooms and 
clothing. (3) Immediate vaccination or revaccination of all other members 
of the household and of contacts. Four or even more days after exposure 
vaccination may prove effectual in preventing the disease, at all events will 
modify it. (4) Quarantining of contacts for ] 6 days, or a daily inspection so 
that initial symptoms may be detected at once. (5) Notification of schools 
or institutions attended by inmates of the same house. 

Inoculation with small-pox, which prior to vaccination was a method 
of prophylaxis, is said in some instances to have had a mortality of 2 or 3 per, 
cent. ; but even this compares favourably with a mortality of 50 per cent, 
as seen in some epidemics of ordinary small-pox. Inoculation, however, 
was found to spread the disease, and so has, in England, been made a penal 
offence. 

General , — This is pArely symptomatic. Abundance of fresh air, cool 
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surroundings, and not too great a weight of bedclothes, fluid diet, regulation 
of the bowels, and tei)id sponging night and morning form the regular routine, 
the mouth should be cleansed regularly with peroxide of hydrogen, alkaline 
carbolic lotion, or some other mild antiseptic, and the nose gently douched 
or liquid paraffin instilled. A water pillow may be necessary in some cases. 
Severe pain in the head and back during the invasive stage may be 
mitigated by the application of an ice-bag to the scalp and use of fomentations 
to the back ; at the same time asj^rin, phenacetin, or chloral and bromide may 
give relief ; but the drug most generally useful, both in this stage and in the 
sleeplessness, delirium and discomfort of the secondary fever, is opium in the 
form of 10 grains of Dover’s powder. Sometimes paraldehyde is effectual. 
Delirious patients should never be left alone. The intractable vomiting 
of the early stage is allayed by citrating or peptonising the milk or substitut- 
ing ice and champagne. Tincture of iodine in 5-minim doses is also useful. 
When fever continues high and is accompanied by toxaemia and delirium, 
tepid sponging may be replaced by hot or cold packs with advantage. Many 
methods have been tried of aborting the eruption and preventing the subse- 
quent pitting. None are effectual. Evacuation of the contents of the pocks 
as soon as fluid appeared in them used to be recommended. Some advocate 
painting the face with tincture of iodine, diluted if painful, twice a day for 
the first 8 or 10 days, and then applying vaseline ; or, better, a saturated 
(5 per cent.) solution of potassium permanganate may be painted over the 
whole body three times a day until scabbing begins, and afterwards less 
frequently. The application of a lint mask soaked in glycerine is useful, 
and glycerine may also be applied to the hands, or a dilute carbolic comi)ress 
substituted. When the eruption is thick in the scalp it may be necessary 
to cut the hfiir short. The administration of salol in 10-grain doses every 
4 hours is believed to modify the pustular stage. An attempt to combat 
the amount of suppuration by exposing the patient to red light, whereby 
actinic rays aie cut off, is recommended by Finsen, but is said to prove 
too depressing. To mitigate the offensive odour which emanates from the 
skin, dilute carbolic lotions may bo used (they also relieve the itching), or 
creosote may be vaporised in the sick-room. Starch poultices and alkaline 
washes are used for the removal of refractory crusts and zinc ointment 
applied. The eyes require special attention ; they should be bathed with 
boracic lotion at frequent intervals, and dilute nitrate of mercury ointment 
smeared on the edges of the lids. Should keratitis threaten, an ointment 
of atropine with yellow oxide of mercury should be applied. 

Laryngitis calls for a steam tent and inhalations of benzoin or lysol. 
Heart failure is combated by the usual methods, and strychnine is useful as 
a nervous and respiratory stimulant. During decrusting and convalescence 
frequent warm baths arc grateful, and quinine is a useful tonic. 

Patients are to be regarded as infectious until the scabs are all separated 
and the skin quite healed. 


VACCINIA 

Vaccinia or cow-pox, a disease which at one timet was very prevalent 
among cows, but is now rare, is characterised by a vesicular eruption on the 
udders and teats. The vesicles, which are surrounded by an inflammatory 
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areola, may by rupture form extensive irregular ulcers. Abrasions on the 
hands of milkers may be accidentally inoculated from these lesions and they, 
in turn, may inoculate other cows in the herd. The hands of the infected 
milker show vesicles with surrounding induration, the axillary glands become 
swollen and there is some fever, individuals thus inoculated are protected 
from small-pox, and Edward Jenner made practical use of this fact by in- 
culcating the practice of deliberate vaccination and transference of the virus 
from arm to arm. In addition he demonstrated that those thus inoculated 
were refractory to subsequent inoculation with the virus from small-pox 
lesions. 

After long dispute, the question of the actual identity of cow-pox and small- 
pox has practically been settled by animal experiment in favour of Jenner’s 
view that the two diseases are one and the same, small-pox virus being so 
attenuated and modified by its transmission through the cow that its inocula- 
tion results only in a local lesion, a lesion which, however, affords a high degree 
of protection against subsequent attacks of small-pox. Vaccinia also differs 
from small-pox, whether the latter be natural or deliberately inoculated, in 
that it has lost its infective character, and so can be used for purposes of 
vaccination without risk of propagating small-pox in the community. We 
may define vaccinia as variola which has been modified by transmission 
through cows or calves. 

The histology of the vaccine vesicle is in every respect comparable to that 
of the lesion of small-pox. It goes through the stages of papule, vesicle 
and pustule ; and loculation is produced owing to the persistence of the 
remnants of vacuolated epithelial cells in the form of septa. 

Professor Pasclien has described minute “ elementary bodies as constant 
accompaniments of vaccinal lesions, and Ledingharn has shown that these 
‘‘ Paschen bodies ” are agglutinated by the sera of rabbits which have re- 
covci-cd from vaccinia. It is suggested that these bodies are the filtrable 
virus of the disease. 

For the purpose of vaccination vaccine lymph is prepared by the inocula- 
tion of healthy calves, the contents of the vesicles being collected and freedf 
from pyogenic and other extraneous organisms by admixture with glycerine. 
This process of glycerin isation kills most of the adventitious germs, but leaves 
the virus of vaccinia uninjured. TKe lymph thus prepared is stored in capil- 
lary tubes and will remain efficacious for at least 8 months. Its use is prefer- 
able to the direct inoculation from human vaccine vesicles. 

The operation of vaccination is carried out as follows : An area of skin over 
the insertion of the left deltoid muscle or on the outer side of the thigh is 
carefully cleaned with soap and water, and afterwards with ether. The con- 
tents of a tube of lymph are tlien ejected on to the cleansed area in 2, 3 or 
4 separate portions, according to the number of insertions proposed. 
Scratches are made through the drops of lymph with a sterile lancet or sterile 
needle, care being taken to avoid drawing blood, and the lymph gently rubbed 
over the scratches with the instrument used. The scarified spots should be 
at least an inch distant from each other to avoid confluence. The lymph 
is given a few minutes for absorption, and any excess is removed with sterile 
wool. The scarified afea is covered with sterile gauze. 1'he whole procedure 
must be carried out with strict regard to asepsis, “ Cross-hatching is 
avoided. 
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If the operation be successful, inflamed areas appear at the sites of 
inoculation, and by the third day become distinctly papular. By the fifth 
day, small clear vesicles have formed which slowly increase in size and be- 
come depressed at their centres. By the eighth day the vesicles are large, 
sharply defined, and their inflammatory areolss are confluent. From this 
time the contents become increasingly cloudy. The vesicles attain their full 
size by the twelfth day and collapse. By the tenth or twelfth day a brownish 
scab is forming. This after a time separates, leaving a depressed and pitted 
or foveated scar which at first is livid, but in (course of time becomes dull 
white in colour. 

Headache, malaise and fever accompany maturation of the vesicles at 
the beginning of the second week ; the axillary glands majr become enlarged 
and tender and the spleen palpable. Sometimes febrile disturbance is 
noticed as early as the fourth day. 

In revaccination, the events are similar, but both the local and constitu- 
tional disturbances are less pronounced : sometimes they fail to appear at 
all. The lesions may run a very rapid course, aborting at the papular or early 
vesicular stage. Sometimes a slight itching and glandular tenderness are all 
that is observed. 

Natural insusceptibility to prinjaiy vaccination is excessively rare, and at 
least three successive atteinjits should be made before insusceptibility is 
assumed. 

Although infants (‘an be vaccinated successfully in the first few weeks 
of life, under ordinary (iircumstanccs the best period is from the second to 
the sixth month. Re vaccination i‘< advisable nflcr the stjvenlh year, and 
when small-pox is epidemic. 

The degree of protection afforded against small-pox is in some degree 
proportional to the extent of the vaccinal lesion, and the resulting scars should, 
together, cover an area of not less than half a square inch. Hence the advice 
always to make at least two insertions and preferably four. The test of a 
successful scar is its depression and foveation. The period of immunity may 
c-be regarded as not less than 7 years. When vaccinal enceplialo-myclitis is 
prevalent, vaccination by one insertion has been recommended. 

Risks of Vaccination. — Fugitive crytlicmata, which arc sometimes 
scarlatiniform, measly or urticarial, mayhap j)ear about a week after vaccina- 
tion ; they resemble serum rashes. Erysipelas, septic infection and cellulitis 
sometimes result from the use of contaminated lymph or the lack of proper 
cleanliness at the operation or after. Under modern methods of glycerinisa- 
tion and asepsis, these should not occur. There is no doubt, too, that syphilis 
has on rare occasions been conveyed by arm-to-arm vaccination. In such 
cases, the chancre does not appear before the fifteenth day, and is usually 
later. The calf being insusceptible to syphilis, the use of calf lymph has 
abolished this danger. Tetanus is another infection which has occasionally 
resulted, especially in hot climates. Tuberculosis and leprosy have also been 
cited as possible sequels, but with little or no proof. The addition of glycerine 
to the lymph kills the tubercle bacilli. The appearance of eczema and 
impetigo has been attributed to vaccination, as also a somewhat persistent 
form of anajmia. A rare sequel, to which attention hall been drawn recently, 
is a form of cncephalo-myolitis. It sets in 7 to days after vaccination, 
with headache, vomiting and paresis. These symptoms become aggravated, 
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and delirium may pass into coma and death, but rocoveiy is possible. In 
other cases the symptoms are more suggestive of meningitis, tetanus, or 
lethargic encephalitis, with ocular palsies. The chief incidence is in children 
of school age, then vaccinated for the first time. Human serum, from a 
healthy donor who has been suecessfully vaccinated recently, is the best 
antidote. 

Quiescent infection may be brought into activity and prominence by 
vaccination ; this is the case with congenital syphilis and tuberculosis. Hence 
the advisability of postponing vaccination should the infant show signs of 
malnutrition or ill-health. 

Very rarely the course of vaccinia is characterised by the appearance of a 
generalised vesicular eruption, the lesions appearing in successive cro^s, and 
passing through the stages of papule, vesicle and crust. Generalised 
of this type is usually febrile. 

Accidental vaccinia is the term applied to fortuitous inoculation from a 
vaccinal lesion. Mothers are sometimes thus inoculated from their infants. 
The condition should be borne in mind. When occurring on the face, there 
is much oedema with swelling of the lymph glands, so that anthrax has been 
suspected. The vaccinated baby may also, by scratching, inoculate its own 
nose, checks or other parts of its body. 

Protection afforded by Vaccination. — The immunity to small-pox 
which vaccination confers is not necessarily permanent. A child vaccinated 
in infancy should be rcvaccinatcd at the age of 7 years and again in adult 
life. Whatever their vaccinal condition, with the possible exception of those 
vaccinated within 2 years, persons corning into contact with small-pox should 
be revaccinated at once. 

Since vaccinia has a shoiter incubation period than small-pox, a person 
successfully vaccinated or rcvaccinatcd within 3 days of exposure to the latter 
disease will, in all probability, escape it. Ricketts makes the following state- 
ment : “ The period of incubation of small-pox, counting to the outcrop of the 
rash, may be taken as 14- days. If this period bo divided into three intervals 
comprising 7 days, 3 days and 4 days, it will be accurate, in the main, to saj# 
that a successful vaccination done in the first period will wholly prevent the 
attack, done in the second will have more or h\ss effect in modifying the 
eruption, and done in the third, will merely add to the patient’s troubles.” 

For a discussion of the evidence in favour of the practice of vaccination 
in the prevention of small-pox, the student is referred to the larger treatises. 


CHICKEN-POX 

Synonyms. — Varicella ; Glass-pock ; Water-pock. 

Definition. — An acute infective disease, characterised by a rash which 
tends to appear in successive crops, each lesion passing rapidly through a 
papular stage to one of superficial vesiculation and subsequent partial postula- 
tion. The lesions then desiccate and scab. 

Etiology. — Chicken-pox is universally prevalent and highly infectious. 
One attack usually 'Affords complete protection, second attacks being ex- 
tremely rare. It is mainly an affection of middle childhood, being uncommon 
after 10 years of age, tut adults may contract it, and infanta are not com 
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pletely immune. Season and climate are not known to exert any influence 
on its incidence. It afiects both sexes. Infection is in most cases direct, 
but articles of clothing may remain infectious for a considerable time, and the 
disease is sometimes earned by a healthy intermediary. The dried scabs 
can communicate the disease, probably by ingestion or inhalation. Like 
small-pox, chicken-pox is inoculable from the vesicles — but not easily. Con- 
valescents from acute diseases, particularly from measles, diphtheria and 
scarlet fever, are believed to be peculiarly susceptible to chicken-pox. The 
disease occurs sporadically or in the form of limited outbreaks. The infective 
agent is unknown, but the association with herpes zoster lends support to 
the view that it may be a filtrable virus. 

Pi^thology. — Micro-organisms occur in the pocks, and particulate bodies 
have^neen described similar to those seen in vaccinia and small-pox. The 
inflammatory lesions are more superficially situated in the skin than those 
of small-pox ; but the process of vesiculation is similar. Loculation is in- 
distinct, and umbilication exceptional. When the clear vesicles become 
clouded, but rarely before this, polynuclear and mononuclear cells are 
found in their contents. 

Symptoms. — Incubation 'period . — ^This is usually a fortnight or a little 
more ; but extremes of 11 to 23 days are mentioned. 

In childhood the appearance of the eruption usually constitutes the first 
sign, and is taken to indicate the first day of the disease. In adults slight 
P3rrexia and sometimes headache, shivering, and even pain in the back may 
precede the eruption for 48 hours. In exceptional cases, mostly in children, 
vomiting and convulsions have occurred. 

Prodromal rashes are not very uncommon. A patchy or uniform bright 
red erythema, which may be punctuate, sometimes precedes the eruption for 
some hours, and may be mistaken for scarlet fever ; it avoids the face. Much 
less frequently the prodromal rashes are measly or urticarial in appearance. 

The eruption of cliicken-pox appears first on the trunk, but soon invades 
the face, the scalp and the proximal parts of the limbs. Sometimes it is 
(on the face that it is first noticed. Occasionally the eruption invades the 
mucous membranes, especially the fauces, soft palate and the pharynx. 
The spread of the rash does not conform to the orderly progress of small-pox, 
it appears in several crops on successive Hays ; these may come out for 2 or 
3 days in mild cases, for a week or more in those which are severe. The total 
number of lesions may be anything from a few to some hundreds. They are 
thickest on the trunk, especially on the back, and next to this on the face and 
in the scalp. They tend to invade the limbs from above downwards, being 
sparse and often small on the distal portions ; a few vesicles are occasionally 
seen on the palms and soles. The axilla does not escape as in small-pox, 
and it is unusual for the rash to show an especial incidence over ridges, 
pressure points or irritated areas. 

The lesions are in turn macular, papular, vesicular and mildly pustular. 
The macules are very transitory, soon becoming rounded or ovoid papules of 
a pinkish colour and slightly salient, something like the rose spots of typhoid, 
or larger. Vesiculation rapidly ensues, and is complete in 24 hours or a little 
more. The vesicles seldom exceed a third of an inch inViiameter. They look 
like translucent droplets, Ipng on rather than in the skin. An areola may or 
may not be present. On the scalp, forearms, hands and feet they may appear 
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deeper, and show some hardness. Some assume oval or irregular outlines, 
especially when lying near creases or folds of the skin. On maturity the 
vesicles assume a pearly hue. When punctured, most of them collapse 
entirely, and umbilication is rare. Confluence of adjacent vesicles hardly 
ever occurs. Owing to its itchincgs, the rash is often infected by scratching 
or rubbing, and then the lesions become larger and more inflamed. Other- 
wise the vesicles dry up into superficial brown scabs in a day or two, which on 
separating leave slight pink stains, but no appreciable pitting. 

The appearance of the eruj)tion in successive crops leads to the pres- 
ence at the same time on a given area of skin of lesions in all stages of 
development, i.e. papules, vesicles, small pustules and scabs. On mucous 
membranes the vesicles soon rupture and leave shallow grey ulcers, often 
with red areola). 

Slight pyrexia usually accompanies the appearance of the rash. Some 
cases are apyrexial throughout. Rarely the temperature rises as high as 
103° or 104° F. Successive crops of spots may be accompanied by successive 
exacerbations of fever. Constitutional symptoms as a rule are absent. 

Varieties. — Chicken-pox varies much in intensity. It may be so mild 
that only one or two pocks are recognised. As mentioned above, sharp 
invasive symptoms may mark its advent in the adult. There are three special 
varieties of the severe disease : (1) Varicella bullosa ; (2) V aricdla gangrenosa ; 
and (p) Varicella hoimorrhagica. In K. bullosa the vesicles rapidly form 
large blebs, which on rupture leave painful raw surfaces. V, gangrenosa 
is seen in debilitated children and those recovering from scarlet fever ; 
large dark crusts form, and on separation reveal unhealthy ulcers which 
may spread on the surface and in depth with great rapidity. Constitutional 
disturbance is severe, and pulmonary complications often supervene. F. 
hcemorrhagica is rare ; haemorrhages occur into the vesicles and intervening 
skin, and bleeding sets in from the mucous membranes. 

Complications. — Slight bronchitis is present in some cases. Laryngitis 
may occur, but is rare. Pocks on the conjunctiva), vulva or prepuce may 
give rise to troublesome symptoms. Accidental septic rashes sometimes 
appear in the eruptive stage. ^ 

Nervous complications are rare. They arc attributed to encephalitis, and 
chiefly affect children, usually oocurriiig during the second week of the 
infection. The onset is acute and febrile ; it may be accompanied by 
vomiting, vertigo and convulsion. Ataxia and tremor are more common 
than motor paralysis. With spinal lesions the picture may be that of a 
transverse myelitis. Optic neuritis, ophthalmoplegia and, very rarely, 
peripheral neuritis have also been recorded. In most cases recovery has 
ensued. Exceptionally, an acute nephritis appears in the second week, and 
sometimes an arthritis. 

Herpes zoster seems to be in some way connected with chicken-pox. 
Rarely an eruption of herpes is, sometimes within 24 hours, followed by the 
rash of chicken-pox. In other cases an eruption, from its distribution 
diagnosed as herpes, has given rise in contacts, after an incubation period of 
from 12 to 21 days, to undoubted chicken-pox. 

Diagnosis. — Tho chief diagnostic difiGiculty which arises is in connection 
with small-pox. A mild or modified case of small-pox may erroneously be 
supposed to be chicken-pox, or chicken-pox with a profuse eruption and con- 
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stitutional, or the rare haemorrhagic, symptoms may be supposed to be small- 
pox. The differential diagnosis, in which the distribution of the*rash is of 
primary importance, is considered in the article on small-pox. Here it may be 
stated that in a patient under 10 years of age, with well-fovcated vaccination 
scars, a profuse eruption is generally chicken-pox, whilst a scanty eruption 
with well-marked invasive symptoms is more likely in these circumstances to 
be modified small-pox. 

The erythematous prodromal ^jash may simulate scarlet fever ; but the 
other signs of this disease arc wanting, and the chicken-pox eruption appears 
within 24 hours. Acneiform eruptions on the trunk are distinguished by their 
distribution, the absence of successive crops and by chronicity. 

The crusts of impetigo, when they appear on tlie trunk, as well as on the 
exposed parts, may be a cause of great difficulty. The history and duration, 
as well as the distribution of the lesious, will help. 

Pemphigus, which has large bulla' ; dermatitis herpetiformis, which is 
very apt to be recurrent or relapsing, with multiform lesions both on skin 
and mucous membranes ; and herpes zoster, which on rare occasions is said 
to be accf>mpanied by a generalised eruption of superficial vesicles, may all 
give rise to uncertainty. 

A varicdla-like type of syphilide is known. It has not the same distribu- 
tion as chicken-pox, it usually affects the trunk, is much more persistent, 
and is accompanied by other evidence of its nature. 

Prognosis. — Death is very rare. The gangrenous form may prove fatal 
to debilitated or tuberculous children, and the rare hajmorrhagic form is said 
by most authorities to have a very bfid prognosis. 

Treatment. — Although most infectious in the pre-eruptive and early 
eruptive stages, patients should be isolated until every scab has separated 
— usually a period of 2 or 3 weekj4. They should be confined to bed during 
the eruptive period. Skin irritation may be allayed by mild dusting powders, 
and it is sometime.^ advisable to fix the arm^s in light splints, so that the 
lesions may not be scr.itched and infected. It is rarely necessary to cut off 
t^e hair. Inflamed pocks may need fomentation with boric acid. Crusts 
which re-form may be removed by starch poultices and zinc or mercurial 
ointment applied. During the febrile stage light diet is advisable. Gan- 
grenous varicella may be treated by prolonged immersion in a warm bath 
followed by the application of lotio hydrarg. perchlor. (I in 2000) to the 
lesions. A liberal diet with tonics and stimulants is necessary. 

When discharging patients particular attention should be paid to the 
scalp, as scabs may remain entangled in the hair. It is doubtful if lesions 
which have crusted several times are still infectious. The quarantine period 
for contacts is 3 weeks. 


MUMPS 

Synonyms. — Epidemic Parotitis ; Infectious Parotitis. 

Definition. — ^An acute infectious ^'sease, characterised by swelling of the 
parotid, and sometimes of the other salivary glands, accompanied by constitu- 
tional disturbance which is usually mild. With the e^ption of orchitis, 
complications are infrequent, and a fatal termination is exceedingly rare. 

AEtiology. — Mumps is widely distributed, being endemic in most large 
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centres of population throughout the civilised world. No climate is adverse, 
and no raice is known to be immune. Children and young adults of both 
sexes are those usually attacked ; but no age is entirely exempt, although the 
disease is rare in infants and in the aged. The mother has transmitt^ the 
disease to the foetus in utero. • 

The malady usually appears during the winter or spring months. Out- 
breaks are generally localised, and often limited to particular schools, business 
houses or barracks. Infection is direct froip patient to patient ; but is some- 
times conveyed by an apparently healthy interjnediary, or by fomites. Epi- 
demics of mumps may follow outbreaks of measles. 

Pathology. — From analogy with other specific infections, mumps is 
attributed to a microbic invasion ; but the organism has not as yet been 
positively identified. Several observers have found a Oram-negative 
diplococcus in the blood, secretions, and fluid obtained by gland puncture ; 
but final proof that it is the cause of the disease is not yet forthcoming. By 
others the disease is attributed to a filtrable virus. 

It is assumed that the affected salivary glands ai e invaded by way of their 
ducts. Opportuniti<is for histological examination arc rare ; but a striking 
feature appears to be the 2 )redomi nance of interstitial and periglandular 
rather than parencliymatous inflammation. In the case of the testicle, 
atrophy is said to result from a parenchymatous rather than from an inter- 
stitial inflammation, the basement membranes of the seminal tubules becoming 
thickened and their cpitlielium atrophic. An examination of an enlarged 
pancreas from a case of mumps is rejiortcd to have shown hypertrophy of 
the glandular acini with commencing cellular degeneration. 

Symptoms. — The incubation period is 3 weeks ; but extremes of 14 and 
25 days, or even one month, arc admitted. A swelling of the parotid gland 
is usually the first indication of the malady, but this may be preceded for a 
sliort time by pain and stiffness in the lower jaw, or by such prodromal 
symptoms as feverishness, shivering, sore throat, headache, earache, drowsi- 
ness and even vomiting. 

The parotid swelling is at first unilateral, and more commonly appears 
on the left side. It may continue to increase for 2 or 3 days, forming an 
ill-defined, elastic swelling, which obliterates the sulcus between the mandible 
and the mastoid process, lifts the auricle away from the head in a character- 
istic manner, and extends forwards on the surface of the masseter. Only 
rarely is the skin ovvv the gland either reddened or (Dedematous. The swelling 
slowly subsides after a few days, sometimes very quickly, but a distinctive 
and, when present, highly diagnostic feature is the occurrence, 24 or 36 hours 
after onset, of sw'elling in the other parotid region, sometimes with fresh 
febrile disturbance ; or the submandibular and sublingual glands may be 
attacked. The interval between the invasion of the two parotid glands 
may extend to 4 or 6 days, or even longer ; but sometimes they are attacked 
simultaneously. Sometimes, too, the submandibular glands become swollen 
first, in which case the parotid may escape evident implication, or may swell 
in its turn. When bilateral glandular swellings are present the features 
become much distorted. 

Moderate pyrexia (101® or 102® F.) may accompany the onset of mumps 
and persist for a day or two ; but the attack is often afebrile and the pime 
rate hardly quickened. On rare occasions constitutional disturbance is 
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severe, the temperature rising to 104;"^ or 105° F., with delirium and circulatory 
depression. 

The swollen parotid gland may by its tenderness cause great pain on 
attempts to separate the teeth, to chew or to swallow. The secretion of 
saliva is often defective, but in some excessive salivation is noticeable. In- 
jection of the orifices of the salivary ducts, phar 3 mgitis, faucial congestion 
and even tonsillitis are sometimes observed at the height of the attack ; but 
it may be very difficult to separaUs the jaws sufficiently to inspect the throat. 
Enlargement of the cervical lymph glands may accompany the parotid 
swelling. Mumps may appear in so mild a form as to be hardly noticeable. 
Rarely the only salivary gland affected is the submandibular (submaxillary 
mumps), and occasionally orchitis is the sole manifestation of the disease. 

With rare exceptions the glandular swellings caused by mumps neither 
suppurate nor persist, although, occasionally, the parotid swelling is said to 
be several months in resolving. 

During the period of glandular swelling the blood usually shows a moderate 
leucoc}i;osis, a cJiaructeristic feature being a relative and absolute increase 
in the number of lymphocytes. The supervention of orchitis does not 
invariably alter the blood picture, although, according to some authorities, 
it may give rise to an increase in the number of polynuclear cells. 

Complications. — Orchitis is a well-known sequel which occurs in 15 to 
30 per cent, of the cases. It tends to affect boys about the age of puberty 
and young male adults ; in childhood it is rare. The seventh or eighth day 
of illness is the usual time of onset ; but it may appear 2 or 3 weeks later, 
and is sometimes longer delayed. In some instances orchitis })recedes the 
inflammation of the salivary glands. The onset is characterised by pain 
in the testis, which soon becomes swollen. Tlie swelling is tender and 
elastic. Effusion in the tunica vaginalis may occur ; the epididymis is not 
often involved. Abdominal rather than testicular pain is sometimes the 
first sign. Severe constitutional symptoms such as delirium, vomiting, 
collapse and considerable fever may accompany tlie tcjsticular inflammation. 
The temperature may rise abruptly to 103° or 101° F. Fortunately tin* 
complication is usually one-sided. It may be a('Com 2 )anied by redness and 
oedema of the scrotum, swelling of the spermatic cord and enltirgemcnt of 
the inguinal glands. Exceptionally a ui^thritis, which is not gonorrhoeal, 
accompanies the testicular swelling. Subsidence of the orchitis within a 
week is the rule, the 1 emperature, if raised, falling rather abruptly. Suppura- 
tion is very rare ; but relapse sometimes occurs. Atrophy of the testis is a 
sequel to be expected. When bilateral orchitis occurs before puberty th(^ 
development of the individual is usually checked ; but even when both testes 
appear atrophic sexual vigour may be retained (Osier). 

In the female, corresponding complications are ovaritis, shown by ovarian 
pain and tenderness, inflammation and oedema of the vulva and mastitis. 
The latter has also occurred in the male. 

Pancreatitis is a much less common complicatiom than orchitis ; it is said, 
however, to be a special feature of some exndemics. It should be suspected 
when acute abdominal pain, accompanied by vomiting and epigastric tender- 
ness, occur as sequels to the parotid swelling, which under these circumstances 
may show a rapid subsidence. Sometimes the swollen pancreas may be felt, 
but often its presence is masked by abdominal rigidity. The bowels arc 
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constipated, the stools may be fatty, or even contain blood. Sometimes 
hsDmatem^sis occurs. The urine may contain sugar. Jaundice is rare. 
Fever and acceleration of pulse are to be expected. The onset may be ac- 
companied by alarming collapse. Fortunately recovery has occurred in 
most cases. • 

During the course of mumps the lachrymal gland sometimes becomes 
swollen. In such cases orbital pain is complained of, and the eyelids become 
swollen. In other cases thyroiditis has been observed. 

As regards the nervom system, meningeal symptoms, headache, photo- 
phobia, delirium and rigidity of the neck have supervened in more than a 
few instances. Sometimes on recovery such symptoms as aphasia, hemi- 
plegia, monoplegia or ataxia persist ; they are suggestive of the occurrence 
of encephalitis, or of some vascular lesion in the brain. Rarely a general 
paralysis of the limbs with loss of deep reflexes, attributed to peripheral 
neuritis, occurs. Weakness of the muscles supplied by one facial nerve 
sometimes accompanies the parotid swelling, sometimes succeeds it. 

An excess of lymphoc 3 rtes may be found in the cerebro-spinal fluid. 

Acute mania and other forms of insanity are rare sequels. 

Certain afiections of the organs of special sense, although uncommon, 
deserve mention on account of their importance. Quite apart from deafness, 
due to the occasional occurrence of otitis media, true nerve deafness may 
occur unaccompanied by signs of middle ear disease. The deafness is of 
sudden onset, and when accompanied by nausea, vomiting, tinnitus and 
inco-ordination it is attributed to hsBmorrhage or exudation within the 
labyrinth ; but it may occur without any labyrinthine symptoms. Fortun- 
ately the deafness is usually unilateral, for it is incurable. 

Papilloedema and optic atrophy with loss of vision are other important 
sequels. Iridocyclitis, paralysis of certain extra-ocular muscles and loss of 
power of accommodation may also iit times ensue ; these mainly terminate 
in recovery after a variable time. 

Among other possible complications may be mentioned epistaxis, bron- 
chitis, pneumonia, pericarditis, arthritis and nephritis. The arthritis re> 
sembles that of gonorrhoea or scarlet fever, rather than acute rheumatism. 
Nephritis sometimes occurs as late as 4 or 5 weeks after the salivary swellings ; 
uraemia has been responsible for de«lth in rare instances. 

Suppuration in the parotid gland, gangrene of the gland, cellulitis of the 
neck and floor of the mouth, oedema of the glottis, and suppuration of the 
cervical lymj)h glands are very rare occurrences, which are generally attri- 
buted to superadded septic infection. Relapses, characterised by a recurrence 
of the glandular swelling after a distinct interval, are not very uncommon. 
Although one attack of mumps usually protects the individual for life, 
second attacks are not unknown. 

Diagnosis. — In the presence of an epidemic this presents little or no^ 
difficulty ; but the true nature of the infection may be overlooked when the 
parotid swelling is insignificant, or when the disease primarily affects the 
submandibular or sublingual glands, or again when orchitis or even pan- 
creatitis constitutes the first symptom. 

Parotitis, usually Unilateral, and attributed to ascending duct infection, 
is a well-known complication of certain fevers, and of some abdominal 
diseases ; but it may be primary and assume a recurrent form. This is 
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distinguished from mumps by the circumstances under which it occurs, and 
by the fact that it is not contagious. It generally ends in suppuration, and 
is accompanied by a polynuclear leucocytosis. It is well to bear in mind 
that swelling of tlie salivary glands may follow the administration of certain 
drugs, such as iodide of potassium and yulecarpine. 

A painless enlargement of the parotid and lachrymal glands, characterised 
by great chronicity, occurs in Mikulicz’s disease. 

Inflammatory swelling of tlie higher cervical glands, especially when 
accompanied by peri-adenitis and mdema, may be mistaken for mumps. 
Swelling of this character occurs in certain cases of diphtheria, and also in 
scarlet fever. Careful attention to the history, proper examination of the 
fauces, and search for rashes should eliminate this error. Enlargement of 
the pre-auricular lymph gland due to lesions about the nostrils and angle 
of the mouth, and tlie swelling caused by ])eriostitis of the lower jaw, or 
otitic infection of a zygomatic air-cell, may superficially resemble inflamma- 
tion of the parotid. 

When the 8ul>inaridil)iruu- arul sublingual glands alone are swollen the 
distinction from lymphadenitis may be difficult. In such cases extension 
to the opposite side indicates mumps, as also does the transitory character 
of the swelling. 

In glandular fever, which is ati acute infective adenitis of the cervical 
and other lymphatic glands, the salivary glands are not involved. 

Treatment.— Mumps is infectious for 2 or 3 days before tlie glandular 
swelling appears, and isolation for not loss than 2 weeks from the onset is 
advisable, provided that 1 clear week has elapsed since the subsidence of 
the glandular enlargement. Contacts should be isolated for 26 days unless 
they have previously had the disease. 'J'he patient should bo isolated and 
confined to bed. The incidence and severity of orchitis are said to he less in 
those who are not allowed to get up until the time at which this complication 
usually appears is past, Foods which are easily swallowed and need no 
mastication are indicated during the acute stage. "J'hc mouth should be 
Jfept clean with a mild antiseptic lotion. Pain in the parotid may be relieved 
by smearing it with glycerine and covering with hot cotton- wool or by fomenta- 
tions. Acetyl-salicylic acid in 10-grain doses is also of value. The inflamed 
testicle should be enveloped in cotton-w'aol, and suspended or supported by 
a small pillow. Hot applications are also serviceable. If pancreatitis be 
suspected, fomentations may be applied to the abdomen, small doses of 
opium administered, and the diet strictly restricted to fluids. In all cases 
the bowels should be regulated with calomel, followed by a saline or some 
other aperient. Delirium and pyrexia are met by s])onging, wet-packs or the 
ice-cap ; and collapse by warmth, stimulants and strychnine. 

CUARLKS R. Rox. 


PSITTA(;08LS 

Definition. — An acute iiilective disease- derived from parrots, resembling 
typhoid fever in its mode of onset and general featurcii, but presenting also 
signs of an atypical pneumonia. 

AEtioIogy. — Tfee disease is derived from parrotfc (hence its name), the 
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green Amazonian parrot being usually the source. Grey parrots, however, 
are not exempt, and love-birds may also suffer from it. I^ection is usually 
conveyed direct from a sick parrot to a human being who has been in close 
contact with the bird, but a parrot dead of the disease is also infectious. 
Whether a healthy parrot can ac1> as a carrier is unknown. Infection from 
one human being to another, although it seems to occur occasionally, is very 
rare. The bacteriology of the disease is still obscure. In 1892, Nocard 
isolated a bacillus from the bone-marrow of an infected parrot, and named 
it the Bacillm psittacosis ; it was afterwards shown, however, that this was 
identical witli the B. wHrycke. In none of the cases in recent outbreaks, 
however, has there been any evidence of the presence of this bacillus, but 
some work which has been done at the London Hospital and elsewhere 
indicates that the infecting organism is a filtrable virus. 

Pathology. — The post-mortem appearances are those of a severe septi- 
ctemia, with characteristic changes in the lungs. The latter do not present 
the picture of classical lobar pneumonia or broncho-pneumonia, but of a 
“ peculiar ha'inorrhagic vesicular pneumonia, complicated by pulmonary 
thrombosis and free from bacteria ” (Turnbull). In addition, areas of muco- 
purulent bronchitis and broncho-pneumonia may occur from secondary 
infection. Tlie gastro-intestinal tract is usually free from severe inflammation. 

Symptoms. — The disease usually sets in rather suddenly after an incuba- 
tion period of })robal)ly about 10 days. The rise of temperature is commonly 
abrupt, and headache is jironounoed. Epistaxis sometimes occurs. The 
patient is generally dull and a])athetic. and passes into a condition suggesting 
a typhoid infection. The abdomen may be slightly distended, and there 
ijiay be a little sickness and diarrlura at the outset. The spleen is not pal- 
pable, but in some cases a few losc spots have been observed which are of a 
smaller size than tlie spots in typhoid fever. Pulmonary symptoms may bo 
present from the outset, or ajipear after the disease has lasted some days. 
Cough is often frequent and troublesome, but, as a rule, there is little expec- 
toration. lIes])iration may be rapid, but the pulse-rate remains low. The 
signs in the lung range from those of a bronchial catarrh up to massive^ 
sometimes very dense, consolidation. Ideiiritic signs are very rare. The 
disease usually lasts from 2 to 3 weeks, and the temperature may fall abruptly. 
Temporary rises of temperature thiring convalescence are often observed, 
and tliere may even be a complete relapse. 

Diagnosis. — 'Fliere is no bacteriological diagnosis of the disease, and it 
can only be detected by circumstantial (widencc. If one has a patient who 
presents a general resemblance to a case of typhoid or paratyphoid fever, 
but whose blood does not give the agglutination reactions, who presents also 
pulmonary symptoms and signs of an atypical sort, and who has also been 
brought into close contact with a sick parrot, then the diagnosis is justified. 
A deceptive feature in the diagnosis from typhoid, however, is that some- 
times tne agglutination reaction to the B, typhosus is positive. Indeed, a 
positive agglutination to one strain of typhoid organism occurring early in 
the disease and in a high degree of dilution is rather suggestive of psittacosis 
than othelwise. The blood cultures, however, are negative. It may be 
impossible at the oifbset to distinguish psittacosis from influenza, but the 
supervention of pulmonary complications within the first few days is in favour 
of the latter. 
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Prognosis. — The mortality varies considerably in different epidemics, 
but may perhaps be put at about 1 in 6. Young people usually recover. 
Severe involvement of the lungs and failure to maintain a relatively slow 
pulse are unfavourable factors. 

Treatment. — There is no specific treatment, and the use of convalescent 
serum has proved disappointing. Patients should be nursed with the usual 
precautions adopted in a tyjihoid case, but need not be further isolated. 
Special signs and symptoms must be treated as they arise. 

Prophylaxis consists in forbidding the importation of infected birds ; 
cages should be kept clean, and the birds should not be fondled. A bird 
which falls sick should be immediately isolated or destroyed. 

llOBERT HuTCHISOX. 


HYDROPHOFUA 


Synonym.- -Rabies. 

Definition. — Hydrophobia is an acute infective disease of dogs, wolves 
and some other animals, communicable to man by the bites of such infected 
animals. 

iEtiology. — The disease can also be communicated by the licking of an 
abraded surface, and is communicable from man to man by bites. In 
Western Europe man is almost always infected by rabid dogs, but in Eastern 
Europe wolves provide the commoner origin. Infections from rabid dogs 
were said to occur in 16 per cent, of bitten individuals, whereas 80 per cent, 
of cases bitten by rabid wolves are said to become infected. Inasmuch q^s 
the lesions caused by evolves arc more extensive this increased infectivity may 
depend on the amount of virus introduced. In South Africa the disease is 
communicated to man by the bite of the meerkat, a wild animal which, in 
its natural state, shuns human habitations. When infected with rabies, 
however, this animal comes into the homesteads. It is an attractive beast, 
^^nd the children who yjlay with it arc sometimes bitten and develop the 
disease. In Trinidad, cases have occurred through the medium of bats. 

Pasteur demonstrated that rabies was essentially an infection of the 
central nervous system by injecting experimental animals subdurally with 
emulsions of any part of the nervous system of infected animals, and repro- 
ducing the disease. Further experiments showed that the virus, gaining 
admission by the infected wound, reached the central nervous system by 
spreading up the peripheral nerves. Thus di Vestea and Zagari showed 
that the lumbar cord of an ^xnimaI inoculated in the sciatic nerve is infectious 
several days before the virus can be shown in the brain. An explanation is 
therefore forthcoming of the fact that in cases bitten about the head the 
incubation period is short. 

The virus of rabies , — It was shown by Reralinger and Riffat-Bey that the 
virus of rabies would pass through a coarse Berkefeld or Chamberland filter. 
Animals killed by such filtrates provided virus that would communicate the 
disease to further animals. Finer filters produced a filtrate capable of killing 
animals, though the disease could not be again propagated. Hence symptoms 
and death may be caused by a toxin containing no living virus. The virus is 
destroyed by a temperature of 50*^ C. for one hour, and is attenuated by drying. 
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In 1903 Negri described bodies, known as Negri bodies, which are now 
universally considered to be specific to the disease. They are present in all 
portions of the brain in 98 per cent, of cases of rabies in dogs, as well as in 
other animals and man. Much controversy has occurred as to whether these 
bodies are parasites, or simply degenerated cell products caused by the 
ultra-microscopic parasite of the disease. The balance of opinion tends to 
the theory that they are parasitic. 

Symptoms. — The incubation period varies from 15 days to 7 or 8 months, 
but it is usually about 40 days. Three stages are described in the symptoms. 

1. The invasion stage includes certain local symptoms in the region bitten, 
such as irritation or pain. But these local symptoms may be absent. Theje 
is very moderate pyrexia, the pulse is raised in frequency, headache is 
common, and some restlessness and insomnia. 

2. The stage of excitement follows after a period of 2 or 3 days, and itself 
lasts about the same time. It is characterised by intense restlessness, 
mental excitement, and great and generalised hypersosthesia. Any 
stimulus to any of the special senses, or to the mind, leads to spasm 
affecting the muscles of the mouth, pharynx and larynx. Laryngeal and 
pharyngeal spasms are immediately induced by any effort at drinking. This 
stage is usually marked by a higher temperature. j\Iania may occur. 

3. The paralytic stage ends the scene, the patient lying exhausted and un- 
conscious ; death occurs from heart, failure after 1 or 2 days in this condition. 

Diagnosis. — This presents no special difficulty, but some cases of neuro- 
mimesis (lyssophobia) or hysteroid counterfeiting of the disease are said to 
resemble it rather closely, 'fhesc patients are not ill, however, and they are 
very emotional. Tetanus is probably the infective disease which bears the 
nearest resemblance to rabies. 

Prognosis. — When once the disease is established no hope of recovery 
exists. Reported recoveries are probably cases of pseudo-hydrophobia 
(lyssophobia). 

Treatment. — This is entirely preventive. 

1. Local measures, — Cauterisation of a rabies wound within 5 minute^ 
of its occurrence prevents development of the disease ; within half an hour of 
infliction cauterisation prevents a certain proportion of cases from developing. 
Subsequent cauterisation tends to •prolong the incubation period, and the 
prolongation thus obtained is of great importance when specific prophylaxis 
is undertaken. 

2. Specific therapy, — Pasteur published his researches in 1885. He 
showed that rabies virus obtained from rabid dogs — “ street virus ” — had a 
nearly constant virulence, in that it killed rabbits in 15 to 20 days when 
inoculated subdurally. By passing this street virus through a series of 
rabbits, the virulence became gradually raised till it remained constant at a 
titre, when it killed rabbits in about 7 days. He called this virus fixS, Similar 
passages of street virus through monkeys attenuated the virulence. He thus 
liad various strengths of virus at liis command, and he found that, com- 
mencing with a weak, and gradually working up to a strong, virus, he could 
by subcutaneous injections so immunise a dog that subdural inoculation with 
a strong virus was ndt fatal. 

Subsequently he devised a method for attenuating the virulence of 
infected rabbits’ spinal* cords by drying in air over caustic potash. The 
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next step was to inoculate a man bitten by a rabid dog with emulsions of these 
dried cords. Commencing with a cord that had been dried for 14 days he 
gave doses of emulsion of cords of increasing virulence till by the ninth day 
he completed the series of 12 inoculations with a dose of a cord that had been 
dried for 1 day. No sign of hydrophobia supervened, and with only slight 
modifications this still constitutes the famous Pasteur prophylactic treatment. 

It occasionally happens that paralytic signs, rarely fatal, develop during 
anti-rabies treatment. Whethei these are actually rabid in nature, or are 
non-specific, is not known. The Pasteurian method and its modification 
by Calmette are fairly free from these phenomena. So also is the method of 
Hogyes. At the International Rabies Conference (Paris, 1927) it was agreed 
that the use of living virus fixe was not entirely devoid of rislcs, though the 
immunity conferred by it was superior in value. 

Hogyes states that 50,000 people have been treated within 10 years with 
an average mortality of but 1 per cent. 

Hordkr. 

JOHX MATTlIIi:W«. 


YELLOW FEVER 

Synonyms. — Febris Flava ; Typhus let oroides ; Yellow Jack; Black 
Vomit ; Kendal’s Fever ; Pievre Jaune ; Fiebre Amarilla. 

Definition. — An acute infectious disease of sudden onset, endemic in 
parts of tropical America and West Africa, characterised by pyrexia, vomiting, 
bradycardia, early albuminuria, and a tendency to lioemorrhages and jaundice. 
It is caused by an ultra-microscopic virus and transmitted to man by the 
common domestic mosquito, Aedcs (lyypti {Stegomyia fasciola). 

Etiology. — The endemic haunts of yellow fever have been considerably 
curtailed in recent years by the destruction of its intermediary host. A circle 
with its centre in the Isthmus of Pannrna, and embracing the northern parts 
of South America, the West Indian Islands and tlie southern parts of North 
^America almost includes the entire area of its late prevalence, Africa excepted. 
Recent work has conclusively shown that the disease is widely endemic in 
West Africa where cases occur far in the interior. Stokes, Noguchi and Young 
all died when investigating it there, alid probably, as in recent London 
cases, infection was acquired by direct contact with infective blood rather 
than by the mosquito vector, Aedes wgypti, which Carroll in 1900 show-ed 
would transmit the dis<uise after a period of 12 days, provided it was fed on 
the blood of a yellow-fever patient during the first 3 days of fever. Reed 
and Carroll also found thar the injection of 0*1 c.c. of blood from a yellow- 
fever patient collected during the first 3 or 4 days of fever produced the 
disease, and that the senira after filtration remained infective. Noguchi 
believed the causative agent to be a spirochasie, Leptospira icteroides, but 
more recent work has shown this organism to be identical with L. ictero- 
hcBfnorrhagicB which produces WeiFs disease. The West African Yellow 
Fever Commission recently found that the Rhesus monkey (Macaco mulatta) 
was susceptible, only 1 out of 30 monkeys surviving. One attack confers life- 
long immunity and 0*1 c.c. of convalescent human seriim protects monkeys. 
The vims, if dried, will keep for months and passes J^hrough Berkefeld filters 
V and N but not W ; it penetrates the intact skin of both man and monkeys^ 
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but fortunately disappears from the blood and viscera about the fourth 
day. 

Pathology. — Death generally occurs about the fifth or sixth day of 
the disease : exceptionally it follows infection within 72 hours or less, as 
has been noted when infection was acquired during an autopsy. Rigor 
mortis comes on early and is well marked, and the skin may show ecchymoses 
and jaundice. The liver is of a “ chamois leather colour, showing hsemor- 
rhages and an oily appearance on section, while the gall-bladder contains 
tenacious, dark bile. Microscopically a midzonal fatty degeneration is 
characteristic on the fourth or fifth day, but later all zones undergo necrosis, 
and the nuclei may contain acidophile inclusion bodies. The fidneys are 
congested and show cloudy swelling. Petechial haemorrhages, casts and 
degeneration of the convoluted tubules are seen on section. The left ventricle 
is often dilated, and its muscle pale and flabby. Bradycardia is due to 
damage to the auriculo-ventricular bundle, and granular and hyaline degenera- 
tion of muscle cell-elements are common. Erosions and petechial hsemor- 
rhage in the cardiac end of the stomach and proximal duodenum occur, 
hence the coffee-ground vomit and the tarry blood in the entero-colon. 
The spleen is congested, but only slightly enlarged. The pleura and meninges 
show haemorrhages, the brain is congested and the lungs perhaps oedematous. 
while the adrenals ])rescnt cortical fatty change. 

Clinical Patholofjy. — The outstanding pathological featiiros are cloudy 
swelling and necrosis of the parenchymatous cells, especially of the liver and 
kidneys, and degeneration of the capillary endothelium, resulting in hssmor- 
rhages. Jaundice and albuminuria with casts are thus produced. Hypo- 
glycesmia related to liver inefficiency may occur from the fourth day onwards, 
while the Van den Bergli iiuiy show a negative, a delayed or an immediate 
direct positive reiujtion and a positive indirect reaction of from 2 to 6 units. 
In the later stages the blood urea may be increased, and in monkeys Findlay 
found an increase in guanidine bodies. The leucocytes vary from 5000 to 
16,000 per c.mm. ; the neutrophiles arc increased, the lymphocytes decreased 
and the eosinophilos disapi)ear. From the third to the sixth day Klotz stalq^ 
there is a mononucleosis ; anseinia is not generally present. The clotting 
time is markedly increased. The cerebro-spirial fluid is under increased 
pressure and contains increased quantities of albumin and chlorides. 

Symptomatology.— The incnbatioi» period is from 3 to 5 days, but may 
be 10 or longer. Clinically, the disease is divided into : (1) Larval and mild 
forms ; (2) Severe ; (3) Malignant. In well-established severe cases the 
clinical features vary according as the liver, kidneys or heart bear the brunt 
of the attack, acute hepatitis and cholromia, urcemia and anuria, and cardiac 
insufficiency being respectively manifest. Most cases show evidence of both 
renal and hepatic involvement. 

1. The larval and mild types, — ^During epidemics as well as where the 
disease is endemic aberrant and irregular typos are not infrequent ; transient 
fever of 1 to 4 days duration, generally associated with albuminuria, occurs 
with rapid return to health. Where the pyrexia persists over 48 hours, 
headachOi vomiting, eye pain and mild jaundice may ensue. Similar findings 
are recorded in exj^rimentally infected monkeys. Diagnosis in the larval 
forms is dependent on showing that convalescent serum is protective. 

2. Severe or ordinary types, — The typical case presents three stages : 
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(a) the sthenic ; (6) the stage of remission on the third or fourth day ; (c) the 
asthenic stage. In the sthenic stage the onset, which often occurs at night, is 
sudden with chilly senbatioiis or a rigor, the temperature rapidly rising to 
102® F. or 104® F. There is severe pain in the back and limbs, frontal head- 
ache with flushed face, injected conjunctw® (ferrety eye) and photophobia. 
Prostration is severe, often disproportionally so to the temperature (Carter). 
The tongue is pointed, with bright red edges and a thickly furred dorsum, and 
anorexia, nausea and vomiting, <whieh may be bilious, appear. Epigastric 
pain is characteristic and insomnia is frequent. Albuminuria generally 
occurs on the second day and steadily increases. The pulse is at first rapid 
(90 to 110 per minute) and of high tension with raised blood pressure, but 
later slows until by the third day it may be 60 to 70 per minute despite the 
fact that the temperature remains elevated. This is known as Faget’s sign, 
the pulse actually falling away from the temperature. It also remains slow 
when the temperature rises again in the relapse. 

(b) Stage of remission , — ^About the third or fourth day the temperature may 
fall to 100® F. or lower with amelioration of symptoms. Recovery may result 
or fever may be re-established. Sometimes this stage is absent altogether. 

(c) The asthenic stage. The temperature rises again and jaundice now 
appears ; it is first seen in the conjunotivae and is not obvious in the skin 
until the fourth day or later. The liver is somewhat enlarged and tender, 
but the spleen is not palpable. Hiccough may be very distressing, and 
black vomit, tarry stools and skin petechiae may occur. Bradycardia is 
marked (40 to 60 per minute) and the blood pressure low. The urine is acid 
and decreased in quantity ; it contains urobilin and much albumin, granular 
casts and possibly bile salts, bile pigments and red blood corpuscles. Anuria 
is frequent in fatal cases. x\fter the intermission the fever does not last as 
a rule more than 3 days. 

Malignant forms - -li\ this type the tomporature may reach 106® F. and 
profuse haemorrhages, melaena, black vomit, epistaxis, hsematuria, purpura, 
jaundice and anuria may develop by the third day. Symptoms referable 
to the nervous system such as hiccough, tremor, siibsultus tendinurn and 
delirium are also encountered, death from overwhelming toxocinia rapidly 
ensuing. 

Complications. — Complications are uncommon, but boils, a})scesses and 
troublesome jaundice, appearing for the first time in convalescence, may occur. 

Course. — If the patient survives, the acute disease rarely lasts longer 
than 10 days, and convalescence generally progresses slowly but surely once 
a normal temperature is established. Relapses are rare and generally fatal. 

Diagnosis. — Difficulties in diagnosis are mainly encountered in atypical 
cases, especially early in an epidemic. In the average case — undue prostration 
and early albuminuria should at once arouse suspicion, while later, the tender 
liver, Faget’s sign, haemorrhages and jaundice appearing about the fourth 
day will be confirmatory. In blackwater fever, bilious remittent fever and 
Weil’s disease, jaundice occurs earlier, t.e. generally on the first, second, and 
second or third days respectively, but laboratory data are of great assistance 
in their difierentiation. Dengue, malignant tertian malaria, and relapsing 
fever also occasionally give rise to difficulty in diagnosis. 

Prognosis. — The prognosis difiers in various epidemics, the mort^ality 
rate varying from 10 to 80 per cent., the average being 20 per cent. Anuria, 
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deep jaundice, black vomit, beemorrhagee and eevere nervous disturbances 
are of grave significance. 

Treatment. — Prophylactic , — The segregation of infected individuals in 
mosquito-protected wards, and the destruction of the adult and larval stages^ 
of mosquitoes (Aedes) have done *much to stamp out the disease. Rubber 
gloves must be worn in collecting blood from all pyrexial cases in endemic 
areas. Convalescent serum affords temporary protection. It has recently 
been found that vaccination with yellow fe^er virus fixed for mice combined 
with immune human serum confers definite protective powers on the blood 
of inoculated persons : the method is at present under trial. 

Curative , — Careful nursing of the patient in the recumbent position is 
essential, and as much fluid as can be taken is given during the acute illness, 
but food is contra-indicated. Only when the temperature has been normal 
for 4 days after the second paroxysm can a gradual increase in food be per- 
mitted — Benger’s, custard, etc.— and even in convalescence it is only gradually 
increased. Glucose and sodium bicarbonate should be added to all drinks. 
In severe cases 1 to 2 pints of 5 per cent, glucose, given intravenously every 
24 hours, may be helpful in combating hypoglycasmia and stimulating the 
kidneys. Calcium lactate, grs. lx daily, is advocated to prevent haemor- 
rhage. Unfortunately, though protective to monkeys, convalescent serum 
does not affect the course of the disease. Symptomatic treatment includes 
the use of an ice bag locally for headache, a mustard plaster to the epi- 
gastrium for liiccough, hot fomentations and catheterisation for retention 
and bromides and morphine, etc., for insomnia. Champagne may help the 
vomiting. 


PHLEBOTOMUS FEVER 

Synonyms. — Papataci Fever ; Three-day Fever ; Sand-fly Fever ; 
Simple (Continued Fever ; Pym’s Fever. 

Definition.— An acute specific fever lasting about 3 days due to a* 
filtrable virus and spread by Phlebotomus papatasii, 

Etiology. — The disease occurs in parts of Africa, Asia, Northern 
Argentina and is common in the Mediterranean basin, in India, Mesopotamia, 
Persia, etc., where it affects especially white races, though natives also 
suffer. The virus is present in the peripheral blood for the first 24 hours, 
and sand-flics sucking up such blood become infective 7 or 8 days later 
and remain so for life. Experimentally, blood taken on the first and second 
days may produce the disease on inoculation, and volunteers bitten by 
infective flies develop fever in 2 to 7 days. One attack generally confers 
immunity. 

Pathology. — Tliis has been inadequately studied, as the disease is not 
fatal. 

Symptoms. — Prodromata like malaise, vague pains, headache and weari- 
ness may usher in the disease, the onset of which is sudden, with chilly feel- 
ings or shivering, frontal headaches and lumbar pains. The temperature 
rises rapidly to 104® F. or 105® F. The face is flushed, the eyes injected, 
the throat and mouth congested, and the skin dry, though sometimes there 
is sweating. Diarrhoea, joint pains and cramps may occur. Bradycardia 
ai ' . / 
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is present, also a leucopenia of 4000 to 5000 leucocytes per c.mm. After 
36 to 48 hours the temperature falls slowly to normal, accompanied perhaps 
by epistaxis or sweating. Convalescence is rapid, but depression may be 
present for some days. Afebrile and abortive forms are described. 

Diagnosis. — The diagnosis lies between influenza, malaria and especially 
dengue, which it closely resembles, but secondary rises in temperature, 
secondary nishes and glandular enlargement rarely occur. 

Treatment. — Dastruction of ’Isand-flies, the employment of a fine mesh 
net, and spraying bedrooms with 1 per cent, formalin are helpful. Medically, 
cases are treated by rest in bed during the fever, with cold sponging and a 
mixture of aspirin, phenacctin and caffeine citrate. 


DENGUE 

Synonyms. — Dandy Fever ; Break- Bone Fever. 

Definition. — A specific fever, generally lasting 6 to 7 days, due to a 
fil treble virus transmitted by Aides wgypti. A saddle-back temperature 
chart, severe joint pains and backache, leucopenia and a skin eruption 
about the third to the fourth day are characteristic. 

Etiology. — The dise<ise occurs universally throughout the tropics 
and sub-tropics, and is often epidemic. All ages and sexes arc liable. The 
virus exists in the blood for the first three days of fever and for 18 hours 
previously, and is communicable to man by direct inoculation during tliis 
period or by mosquitos after feeding. The mosquito takes 11 da}^ before 
becoming infective, and remfiins so for life. 

Pathology.- -Nothing definite is known of this, as the disease is so 
rarely fatal. 

Symptoms. — Prodromata include general malaise and pains in the limbs, 
but generally the onset is absolutely sudden, with a rapidly rising tem- 
q)erature of 102° F. to 105° F., headiiche and aching eyeballs more marked 
on movement. The skin, especially of the face, is congested and shows a 
general flashing — the so-called primary rash. Backache is very severe, 
and much pain occurs at the mascular insertion about the joints. Insomnia, 
initial depression, anorexia, vomiting and constipation are not infrequent. 
The pulse, at first rapid, now begins to slow, and after 3 to 4 days the 
temperature falls by crisis, diarrhoea, sweating and epistaxis often synchronis- 
ing with it. Symptoms now improve, but after 12 hours to 3 days the 
temperature rises again, giving rise to the saddle-back chart. Pains and 
depression recur, and a measly, roseolar rash fading on pressure appears, 
best seen on the dorsal surface of the hands and feet and spreading to the 
forearms and legs. Desquamation with itching may follow. Glandular 
enlargements are described in some epidemics, and a leucopenia with lympho- 
cytasis is characteristic. After 2 or 3 days’ fever the temperature falls and 
convalescence begins. Some cases present a one-phase fever in which no 
secondary rise occurs, while others show a continuous fever of 6 to 7 days with 
a terminal rise. ' 

Complications and Sequelae. — One attack may confer immunity, but 
two and even three have been recorded. General debility combined with 
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insomnia and mental depression may persist well into convalescence, and 
intractable muscular pains may lead to considerable crippling. 

Diagnosis. — Influenza, measles, German measles, scarlet fever, rheu- 
matic fever, secondary syphilis and malaria may be confused with dengue. 
Yellow fever is really distinguished by the marked albuminuria and 
jaundice. 

Prognosis. — ^Difierent epidemics vary in virulence, but the death-rate is 
very small. * 

Treatment. — Destruction of the vector, AMes cegypti^ will prevent 
the disease. The patient should be kept in bed for 10 days on a light fluid 
diet. Liniments, a mixture of aspirin, phenacetin, and caffeine citrate, and 
even morphine may be required to allay the pains in the joints. In con- 
valescence gentle massage, tonic treatment and a change of air should be 
advised. 


RIFT VALLEY FEVER 

Synonym. - Enzootic Hepatitis. 

Definition. — A specific fever due to a filtrablc virus causing fatal 
epidemics amongst sheep and cattle in British East Africa, and producing in 
man a three-day fever. 

iEtiology. — This disease was recently described by Daubney, Hudson 
and Graham in Kenya Colony as an epidemic amongst lambs, sheep and 
cattle. Possibly it occurs in other parts of the tropics. Man may be 
infected directly from contact with tanimals or from virus in the laboratory. 
The blood is infective, the virus passing through Bcrkefeld N. V, and W. 
filters. Experimentally, rats and mice are susceptible and die of the disease. 
The transmitting agent may possibly be a mosquito. 

Pathology. — Pathological changes include fatty infiltration and a 
focal or generalised necrosis of the parenchyma of the liver in experimental! j* 
infected animals. The intestines may show congestion, and hjcmorrhages may 
occur in differcint organs. ^ 

Symptoms. — The incubation period is 3 to 6 days. A dengue-like fever 
lasting 1 to 3 days is produced in man, characterised clinically by fever, 
rigors, headache, muscular pains and possibly epistaxis. There is a primary 
polymorphonuclear leucocytosis followed by a leucopenia (Findlay), and 
protective and complement fixation antibodies appear in the blood of man 
after infection. Three cases of laboratory infection have recently occurred 
in England. 

Diagnosis. — The presence of a transient fever in natives herding sheep 
and cattle, or in laboratory workers handling the virus, would arouse suspicion ; 
mouse inoculation would confirm the diagnosis. 

Prognosis. — Only one fatal case has been recorded in man, though the 
disease has a high mortality in lambs. 

Treatment. — Treatment is symptomatic. 
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CLIMATIC BUBO 

Synonyms. — Tropical Bubo ; Lymphogranuloma Inguinale ; Non- 
tuberculous Granulomatous Lymphadenitis*; Non-venereal Bubo, etc. 

Definition. — venereal disease, characterised by fever and chronic 
enlargement of the inguinal glands, which sometimes suppurate, with sinuB 
formation. 

Etiology. — The condition is specially common on the East Coast of 
Africa ; it also occurs on the West Coast and in Hong-Kong, China, Japan 
and the Straits of Malacca ; it is appearing with increasing frequency in 
Europe, and a few endemic cases nave been recognised in England. 
The disease is one of adult life and is essentially venereal in origin, 
being acquired in the tropics from sexual connection with native 
women. Sailors commonly acquire the disease in eastern ports. White 
women have also been found to transmit the disease on the Continent, 
and, as in soft sore infections, buboes are rarer in females than in 
males. Findlay has recently confirmed the view that an ultra- 
microscopic virus is the causative agent, cocci if present being 
secondary invaders or contaminants. Bacteriologically sterile pus pro- 
duces large buboes on subcutaneous injection into guinea-pigs, while 
the virus, after passing through a Berkefeld filter, can be transmitted to 
monkeys and mice by intracerebral inoculation. At least three different 
surgeons have developed axillary buboes from lesions on the fingers when 
operating on these cases. 

Pathology. — The extirpated glands show marked periadenitis and form 
conglomerated masses. The cut section often presents a reddish or violet 
tinge. Foci of purulent softening may occur, and sometimes pus cavities 
containing thick muco-pus of a grey to light green colour are produced by 
their coalescence. Microscopical section of the bubo shows granulomatous 
tissue, epithelioid cells, fibroolasts, occasional ^ant cells and polymorpho- 
nuclear leucocytes ; epithelioid cells with palisade arrangement are very 
characteristic. 

Symptoms. — The primary lesions, which are generally overlooked, occur 
as smaU herpetiform ulcers on the penis appearing a few days to 3 weeks 
after coitus, while swelling of the median group of inguinal glands draining 
the ano-genital region occurs in about 2 to 3 weeks, the limits being 1 to 
6 weeks. Bilateral glandular involvement occurs in 36 per cent, of the 
cases. The onset is generally insidious, with slight stiffness or tenderness in 
the groin, and fever. Often pain is absent altogether; rarely it may be 
severe. The skin is at first red, but as swelling of the glands with peri- 
adenitis and hard brawny infiltration proceeds, it changes to a bluish-violet 
tint. The conglomerated glands are hard to the touch, generally only 
slightly tender, and show no fluctuation unless suppuration is advanced. 
Fistulas form in about half the cases. Though the iliac glands are frequently 
enlarged and palpable, they never present clinical evidence of suppuration. 
Healing with scarring may occur within 2 months or be delayed years. 
The general sjrmptoms include fever, anorexia, weakness and loss of weight. 
Although the fever is generally remittent in type .no characteristic tem- 
perature chart is pmsent, and not inbequently the temperature reaches 
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normal in 7 to 10 days. Erythema nodosum eruptions have been described 
by Koppel. 

Diagnosis. — Climatic bubo has been called the fourth venereal disease, 
and the history and clinical features of the case are most important in making 
a correct diagnosis. Where periadenitis and induration are extreme actino- 
mycosis may be simulated. Filarial adenitis, herpes genitalis, septic 
and tuberculous adenitis, venereal bubo the result of chancroid, gonorrhoea 
and syphilis, as well as other buboes such as result from plague, rat-bite 
fever and tularaemia may need differentiation. Histological section of 
material obtained at biopsy and Frei’s intradermal test, using a 1 in 10 dilution 
of pus sterilised at 60^ C. may be of assistance ; 0*1 c.c. of this antigen is 
injected intradermally, readings being made at the end of 48 hours. A 
positive reaction is characterised by the appearance of a reddish, infiltrated 
papule measuring from 7 5 to 20 mm. in diameter. It is regarded as a mani- 
festation of cutaneous allergy, and is said to be specific for climatic bubo. A 
conmlement fixation reaction has recently been described by Findlay. 

Prognosis. — The disease has a considerably greater tendency to spon- 
taneous healing than was formerly supposed, and the outlook regarding life 
is good. 

Treatment. — The patient should bo put to bed on a nutritious diet. 
If the glands are small and resolving they are best left alone, as spontaneous 
cure not infrequently results. After the acute symptoms have subsided 
they may be painted with linimontum iodi, and potassium iodide may be 
given internally. Chemotherapy has proved disappointing, but non-specific 

5 rotein therapy sometimes does good in chronic cases, 5 or 6 injections of 
'.A.B. vaccine being given intravenously every 3 to 4 days commencing 
with 50,000,000 bacilli i)er c.c. and increasing by this amount to 300,000,000 
per c.c. X-Rays may also bo used. If suppuration has taken place, aseptic 
aspiration may be practised ; excision at this stage may result in secondary 
infection and healing in consequence be long delayed. Extensive removal 
of groin glands may result in elephantiasis. Klotz, on the other han^, 
advocates early excision of the inguinal group of lymph glands, and says 
that elephantiasis can be avoided by leaving the femoral chain intact. In 
a recent series of cases seen by us excision gave excellent results. 

G. Carmichael Low. 

N. Hamilton Fairley. 


Herpes Zoster (see p. 1431). 
Herpes Febrtlis (see p. 1432). 
Infectious Warts (see p. 1441). 
Molluscum Contagiosum (see p. 1442). 
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G. INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN .ETIOLOGY 

FOURTH DISEASE 

Clement Dukes described aA infectious disease which he considered 
distinct from scarlet fever and rubella. Its characteristics are the following : 

It is most prevalent in spring and summer. Previous attacks of scarlet 
fever and of rubella afford no protection from it. Premonitory symptoms 
are generally absent or trivial, the first sign usually being a rosy red rash, 
slightly raised, which covers the whole body in a few hours. The tempera- 
ture may range from normal to 103° or even 104° F. The fauces are red and 
velvety, the tongue clean or slightly furred, and the pulse only accelerated in 
proportion to the temperature. The posterior cervical, axillary and inguinal 
lymph glands are enlarged to the size of peas, hard and somewhat tender. 
The conjunctivoc are pink. Desquamation may ensue and is sometimes free. 

The incubation period is between 9 and 21 days, and infectivity lasts for 
2 or .3 weeks. 

Most authorities either reserve judgment or refuse to recognise such a 
disease, alleging that some of the cases are rubella with scarlatiniform rash 
and some mild scarlet fever. 


INFECTIOUS ERYTHEMA 

This is a feebly infectious disease characterised by an erythematous 
rash which usually starts on the face, avoiding the circumoral region and 
then spreads to the limbs, where it assumes the form of large, rounded, slightly 
raised patches which spread at the periphery and fade at tlie centre (erythema 
marginatum). It has a predilection for the extensor surfaces and extends 
downwards. The trunk is seldom invaded. 

The incubation period is 6 to 14 days, and the rash persists for a week or 
more. Constitutional symptoms are absent. 

Charles R. Box. 


GLANDULAR FEVER 
Synonym — Infectious Mononucleosis. 

DefiniHon. — An acute infectious disease characterised by fever and 
rapid enlargement of the anterior cervical lymph glands, and sometimes 
also those of other regions. In most cases lymphocytosis occurs. Recovery 
is the rule. ^ 

Etiology. — The disease occurs in small epidemics, and is infectious, 
although the infecting organism is unknown. It is a disease mostly of 
children and adolescents. More males than females are affected. The 
duration of infectivity is probably short. ' 

Symptoms. — The incubation period is about a .week, but it may vary 
from 6 to 12 days. 
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In children and some young adults the onset is sudden, with malaise, 
fever, slight soreness of the throat and, perhaps, stiffness of the neck and 
pain on swallowing. Soon swelling of the lymph glands of the anterior 
cervical and submandibular groups becomes evident, and increases rapidly. 
By the second or third day the glands may. attain a considerable size. They 
are discrete and tender, but the skin over them is not inflamed. The swelling 
at first is unilateral and more commonly appears on the left side, but after- 
wards the glands on the other side ma}» enlarge in turn, and sometimes 
minor enlargements of the posterior cervical, axillary, inguinal and epitroch- 
lear glands occur. The adenitis is accompanied by pyrexia, the fever ranging 
irregularly from 100° to 103° F., or even higher. Exceptionally a rash 
occurs, er 3 rthematous or rubelliform in appearance. 

The glandular swelling need not be limited to the superficial groups, or 
even commence in them. Paroxysmal cough, sometimes accompanied by 
substernal pain and dysphagia, suggests implication of the mediastinal 
glands, and may precede the cervical swelling. Vomiting and abdominal 
pain may be accompanied by palpable swelling of the mesenteric glands. 
In many cases, slight enlargement of the spleen and also of the liver may be 
detected. Examination of the blood in the acute stage of the disease shows 
a characteristic increase in number of mononuclear, non-granular cells 
(l 3 rmphocytes and monocytes), and these cells may form from 40 to 90 per 
cent, of the total leucocytes, instead of the normal 20 per cent. The total 
leucocyte count is rarely more than 12,000 to 18,000. The red cells are not 
diminished in number. The lymphadenitis is characterised by hyperplasia 
of the reticulo-endotheliurn and germ-centres. 

The febrile stage of the disease may last for 10 days or longer, and 
exacerbations of fever, with involvement of fresh glandular groups, may 
occur. The glandular swellings subside more slowly than the fever. The 
lymphocytosis may be very transitory, or may persist for some time. Con- 
valescence is slow. 

In adults what is known as glandular fever may differ considerably from 
the disease as described above. There is a febrile onset, with malais^, 
muscular pains, headache and perhaps epistaxis, but no marked soreness of 
the throat. Shivering, or even rigor, may occur. Towards the end of the 
first or second week of fever, a sc*anty eruptioJi of macules or papules, like 
those of typhoid fever, may appear on the trunk and perhaps the limbs. 
Glandular enlargement, usually less pronounced than in childhood, super- 
venes in the third week or later, and the fever assumes a remittent type. 
At this stage a relative or absolute mononucleosis is most likely to be dis- 
covered, and may be evanescent or very protracted. The spleen may also 
enlarge. Relapses may occur, and the fever lias been known to persist for 
many months. In some cases the Wassermann, or Kahn, reaction becomes 
temporarily positive. Very rarely petechial eruptions have accompanied 
the fever. 

Complications. — Tliese are few. The sore throat is little more than a 
mild catarrh ; sometimes there is exudate on, or actual ulceration of, the 
tonsils or pharynx. There may occur a slight temporary albuminuria, with 
a few tube casts, buO in some 6 per cent, of the cases a haomorrhagic nephritis 
ensues. Suppurative otitis and retropharyngeal abscess have been recorded. 
Suppuration of the glands is rare. 
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Diagnosis. — The disease has been mistaken for mumps, rubella, scarlet 
fever, Vincent’s angina, acute lymphatic leukssmia, Hodgkin’s disease, 
tuberculous adenitis, typhoid fever, apd the rare form of infection known 
as agranuloc3rtic angina. The clinical course is so characteristic that if this, 
together with the epidemic prevalence, be borne in mind, no mistake will 
be made. The salivary glands are not enlarged as in mumps. Bubella is 
distin^shed by a different blood picture (j.o.). Vincent’s angina may 
complicate glandular fever, butithe occurrence of Vincent’s organisms is 
now regarded as fortuitous and any leucocytosis is said to be polynuclear, 
with very rare exceptions. Acute l3rmphatic leukaemia at its onset consti- 
tutes a very real difficulty, but the leucocytosis is usually far in excess of 
that of glandular fever, anaemia is progressive, and the issue fatal. 
Hodgkin’s disease is a much more chronic and progressive affection, and 
lymphocytosis rarely occurs. Tuberculous adenitis also has a greater 
chronicity, with sooner or later a tendency to periadenitis and perhaps 
suppuration ; and other signs of tuberculosis may be present. Typhoid 
fever is distinguished by the usual tests. Agranulocytic angina, as its name 
denotes, is characterised by the disappearance of all granular cells from 
the blood. It usually occurs in middle-aged women, and the prognosis is 
very bad. 

Treatment. — This is purely symptomatic. 

Charles II. Box. 


RHEUMATIC ^ FEVER 

Definition. — An acute, specific disease, characterised by fever, arthritis 
and a special tendency to endocarditis or carditis. 

Etiology. — The essential cause of the disease is unknown. That 
the maieries morbi is microbic there can be very little doubt, and for these 
reasons : the clinical features of the disease bear a strong resemblance to 
those seen in diseases of undoubted microbic origin, and especially in septi- 
Q^mia due to streptococci and to staphylococci ; the curves of incidence of 
the disease rise and fall with the curves of incidence of scarlet fever and of 
erysipelas ; and the disease, if not interrupted by treatment, runs a natural 
course. • 

The essential causative factors of the disease have formed matter for 
discussion over a long period and are still by no means settled. At present 
three hypotheses are prevalent. 

(i) That the disease is a streptococcal infection , — The close association with 
scarlet fever and with tonsillitis, diseases having strong affinities with strepto- 
cocci, gives support to this view. But the difficulties in its acceptance are 
numerous : blood cultures are almost uniformly negative, even at the height 
of severe cases ; cocci are not demonstrated in what is regarded as the 
essential histological lesion of the disease, the Aschoff node ; the joint lesions, 
however severe, never suppurate, it has so far not been possible to incriminate 
any special variety of streptococcus as being specific. 

(ii) Thai the disease is due to a virus , — ^As to this, though the view har- ' 

* The word ** rheomatio *’ is used throughout this article to signify conditions strictly 
belonging, or allied, to rhenmatio fever, and not to include any of the many states 
loosely described as ** rheomatism.** 
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monises in many ways with the known facts, there are no data giving positive 
support to it. 

(iii) That the disease is a state of allergy, — ^Those who hold this view con- 
ceive a focus of streptococcal infection, usually in the tonsil, which gives 
rise to a general hypersensitiveness of the body, and that this state, given 
certain conditions not yet defined, manifests itself by the syndrome which 
we call acute rheumatism. This hypothesis is thought by those who support 
it to explain the diversity of cocci associated with the disease. But, as 
Bible points out, that hypersensitivity should arise from infection by a 
multiplicity of strains of streptococci, rather than from one particular strain, 
constitutes the main difficulty in accepting this theory. Other difficulties 
are found in explaining why this particular form of sensitivity should be 
confined to streptococci, and why so small a section of the community should 
be affected. 

Although rheumatic fever is probably not a contagious disease, an 
epidemic of sore throats, or of scarlet fever, is prone to produce a crop of 
rheumatic cases. 

The disease is more common in humid and temperate climates than in 
others ; it is probably more common in Great Britain than anywhere else. 
It is an urban, rather than a rural, disease. The home environment is im- 
portant as a contributory causative factor : bad general hygienic conditions 
predispose to it. The sexes are affected almost equally, but there is a slight 
preponderance in males, no doubt owing to their greater tendency to exposure. 
Kheumatic fever is pre-eminently a disease of pubescents and young adults, 
but it occurs at all ages, though it is uncommon in infants and in the elderly. 
If a person has had recurring attacks up to the age of 40, he is prone to them 
afterwards, but otherwise the susceptibility to the disease becomes greatly 
diminished after the age of 30. It is one of the striking facts of medicine 
that there are rheumatic families, in whom the tendency to the disease is 
highly marked. A certain complcxiofi is common in them : a clear skin, 
with fair — often rufous — colouring. 

Exposure, fatigue and damp are precipitating causes of the attack : a 
railway journey in wet clothes after muscular exercise, or sleeping in a damp 
bed, is a not unusual event in the patient’s history of the onset. But it is 
equally true that many attacks coine on in the absence of all these factors ; 
indeed, attacks are not at all infrequent in hot weather. Autumn provides 
more attacks than any other season of the year. 

Histological Morbid Anatomy. — ^A small cellular nodule, which is 
demonstrable in many cases of the disease, is thought by a number of observers 
to be specific. It is usually fusiform in shape and consists of a fibrous matrix 
with many small round cells and some large cells, most of which are mono- 
nuclear. Later, this nodule becomes entirely replaced by fibrous tissue. 
Wherever this lesion is found, whether in the connective tissue of the heart 
muscle, in the synovial membranes or in the subcutaneous tissues — allowing 
for differences in the texture of the tissues themselves — these histological 
features are essentially the same. In the myocardium this lesion is easily 
recognisable (“ Aschoff’s node ”). 

Symptoms. — ^Thc onset is usually abrupt, with the sense of chill, accom- 
panied almost at once by pains in the joints, the knees and ankles being the 
commonest. One or two joints usually precede the rest in order of invasion, 
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to be quickly followed by others : wrists, shoulders, hips, neck, tarsus, 
metatarso, and metacarpo-phalangeal joints. Some degree of sore throat 
is very common, and may be a marked feature ; when this is so, the tonsils 
usually show the redness and swelling more than other parts. By the end 
of the second or third day it is usual to find a considerable number of joints 
affected, so that the patient is already in much pain and great discomfort. 
The affected joints are swollen and red, and synovial effusions appear, especi- 
ally in the knees, wrists and ankles. There is great variation in the extent 
and in the degree of the joint involvement in different cases. In a few 
instances less common joints share the inflammation : sterno-clavicular, 
vertebral, interphalangeal. The fibrous tissues suffer as well as the joints, 
and it is often apparent that this accounts for some, at least, of the stiffness 
and grave discomfort. The joint effusions never suppurate. 

The temperature usually rises to 102® to 103° F. with the arthritis and syn- 
ovial effusions, and the fever remits, or even intermits, so that the chart shows 
an “ irregular ’’ curve. The pyrexia is peculiarly sensitive both to exacerba- 
tions in the disease (which are common), to relapses (wliich are also common) 
and to complications. Sweating is generally profuse, the sweat being of a 
peculiar “ acid ” smell. The urine is scanty and high coloured, and if the 
fever is marked there is usually a trace of albumin present ; a deposit of 
urates, coloured brick-red by uro-erythrin, is a feature in most severe cases. 
As in most acute fevers, the secretions of the mouth and alimentary tract are 
lessened, leading to a heavily coated tongue, anorexia and constipation. 

The heart is generally — some authorities believe always — affected, though 
the nature and the degree of the affection is variable. There arc few, if any, 
cases in which careful examination from day to day does not reveal a slight 
degree of “ softness ” of the first sound of the heart, due, no doubt, to affec- 
tion of the myocardium. The pulse is raised moderately in frequency 
(90 to 120), its volume is good but its tension is reduced. In more cases than 
not, probably, a soft systolic apex-bruit appears, not, however, necessarily 
indicating the occurrence of endoc«arditis. In about half of all cases there 
.are reasons for concluding that acute endocarditis is present, as judged by the 
character of this bruit, its transmission towards the axilla, some evidence of 
enlargement of the heart and a rise in the temj)erature coincident with the 
appearance of the heart signs. This colnplication usually arises about the 
eighth to the tenth day. 

The blood shows a considerable leucocytosis (15,000 to 30,000) and an 
acute “ secondary ” anaemia which is a constant feature of the disease and 
quickly reveals itself in thc^ patient’s facies. 

Aberrant Types. — Subacute attacks are common, especially in children 
(see p. 332) and in old rheumatic subjects. Their importance lies in the 
fact that all the time the heart may be suffering damage. Although this is 
less common in adults than in children, arthritic signs may be absent in cases 
of rheumatic endocarditis, as in rheumatic pericarditis. 

Complications. — As already stated, about one-half of all cases develop 
some form of heart trouble. We have spoken of myocarditis and of 
acute endocarditis, and of the advent of the latter, should it arrive, about 
the end of the first week. The endocarditis is generally a valvulitis ; most 
often mitral, less often aortic, but in some cases both mitral and aortic. 
Pericarditis is less common ; and pericardial effusion, especially of the 



RHEUMATIC FEVER 331 

massive sort, is nowadays quite uncommon. (For full accounts of these 
important cardiac complications, see special sections.) 

Skin eruptions, though a specific feature of the infections, are not very 
common, except in children. The profuse sweating quite often leads to 
sudamina, and these, becoming infiamed, lead to miliaria. True rheumaiic 
erythemata are much more common in the subacute cases than in the acute 
ones. Purpuric eruptions, again, are more often seen in aberrant types of 
the disease. • 

The only puhnonary complication of any consequence is pleurisy, and this 
is by no means common if we preserve the usual strict criteria of physical 
signs for its recognition, and omit “ pleurodynia,” in which condition the 
pain is more often intercostal than pleural. Indeed it may be said that, in 
the absence of pericarditis and of severe endocarditis, rheumatic pleurisy is 
rare. Pneumonia, docs not occur, but there is a condition of lung in 
severe rheumatic fever, again when complicated by grave endocardial, peri- 
cardial and pleural affections, which simulates it somewhat ; the lung tissue 
is in a mixed state of congestion, collapse and oedema. A thin serous pleural 
exudate often accompanies this condition of the lung, and, no doubt because 
of the associated pericarditis, it is more often found on the left, than on the 
right side. 

Hyperpyrexia was formerly a much dreaded, and not very uncommon, 
complication. It is now quite rare. There is, indeed, by some modern 
observers, doubt thrown upon the rheumatic nature of the cases described 
under this term. May they, for example, have been fulminating cases of 
septicternia or meningitis ? It is clear that no case could nowadays be 
termed rheumatic hyperpyrexia unless lumbar puncture and blood culture 
findings were i)roved to be negative. But the strongest points in favour of 
regarding some, at least, of the cases as having been rheumatic, and not 
meningitic or sopticamiic, are (1) the very high degree to which the tempera- 
ture rose (107'^ to 110'’ F.) ; and (2) the fa(‘t that in some of the cases, at least, 
the clinical picture was definitely that of rheumatic fever before the event, 
and when recovery occurred as the result of prompt treatment it was similar 
afterwiirds. The condition arises suddenly in most cases, though in a few 
thcic is a sus})icious prodromal amelioration in the pain, sweating and general 
discomfort. The temperature rises rapidly to 106°, and unless checked by 
cold applications it may quickly reach 109° or 110° F. Before this stage is 
reached the patient has become tremulous and excited, then delirious and 
then semi-comatose, with a dusky lividity of the face and a failing pulse. 
Most of such cases are fatal. If prompt treatment succeeds in lowering the 
pyrexia it may need to be resorted to again in a few minutes or hours, since 
recurrence of the condition is to be expected. 

Course. — Before the introduction of salicylates the course of rheu- 
matic fever was, in the words of Sir Thomas Watson, “ six weeks.” 
Nowadays it is much shorter ; 10 days to 3 weeks, if we include the joint 
swellings, though the fever is generally over in a shorter period than 
this when the treatment is prompt and thorough. If residual joint inflam- 
mations prolong the course of the disease it is important to look for contri- 
butory causes, and* especially for septic foci. Recrudescences are very 
common, especially if, full treatment be relaxed too early. Complications 
necessarily prolong the course of the disease. 
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Convalescence is often tedious, and the resultant anssmia and heart weak- 
ness warn the careful practitioner not to attempt to hurry it. Rheumatic 
fever patients are as liable to rekLpses.SL^ they are to recrudescences, and it is 
no uncommon thing to see a patient slip again into almost as bad a state 
as he originally was, including, it may be? painful swelling of the very same 
joints as were first affected. The great danger of these relapses lies in the 
risk of heart inflammations arising during the subsequent attacks, when 
perchance the patient escaped them at the first. 

Prognosis. — Recovery is the rule in this disease ; death during a first 
attack is very uncommon. When death occurs there is invariably serious 
carditis, especially myocarditis, and acute pulmonaiy complications (pleurisy 
and “ rheumatic pneumonia ”) are usually present also. In rare cases, death 
occurs in a state of hyperpyrexia. When the attack supervenes upon old 
iheumatic carditis, the prognosis is less good, heart failure being more easily 
induced. But in general it may be said that rheumatic fever is serious, not 
from its case mortality, but from its crippling effect upon the heart. 
Residual conditions are almost entirely cardiac injuries and chiefly scarred 
valves ; rarely some degree of limitation of movement in joints. 

Rheumatic Fe vek in Uhilduen.- -The disease is very common in children, 
in whom, however, the clinical picture as above described is apt to be departed 
from in several respects. (1) The arthritis is ofttimes a less marked feature ; 
it may be absent altogether, and even when it is a troublesome element in 
the case, the degree of pain is prone to be disproportionate to the amount of 
redness and swelling of the joints. (2) Skin eruptions are relatively more 
common — various erythemata especially, but also purpura. (3) Rheumatic 
“ nodules ** are almost confined to children. These are discrete lumps, 
varying in size from small peas to horse-beans ; they are found in the scalp, 
along the margins of the scapulae and bones of the forearm, about the knuckles 
and elbows, and, less often, in other situations. They are sometimes tender 
and painful. They come and go. Occasionally they are present in large 
numbers : the case is then most likely to be subacute in type and very 
tedious in its course. They consist of elements approximating to the 
“ essential ” lesion of the disease to which reference has been already made. 
(4) But the most important difference observable between the disease in 
children and in adults is the fact that in the former the process is not seldom 
subacute in its onset and course, and for this reason frequently overlooked 
for a time. Add to this fact that the tendency to heart involvement in these 
subacute attacks is no less than in the more acute and more highly febrile 
bouts, and it is obvious that the recognition of this state of things is of the 
utmost importance. Unfortunately a large number of cases of subacute 
rheumatic endocarditis must needs arise without the possibility of preven- 
tion, but it is probable that a large number might also be prevented, or con- 
siderably modified, by prompt treatment of the subacute rheumatism in 
childho^ which causes the injury. These attacks of subacute rheumatism 
are sometimes characterised by intercostal* pain, sometimes by abdominal 
pain, sometimes by pain in the legs without special reference to the joints. 
There seems no doubt that so-called “ growing pains are often rheumatic 
in nature. In any child so affected the heart should be examined critically, 
and from time to time. The presence of sore throat, .of acid sweats, of one of 
the erythemata, in conjunction with the above-named pains, should deter- 
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mine a decision to treat the child as suffering from the rheumatic process. 
The presence of nodules is decisive in a doubtful case. 

Diagnosis. — Cases of the fully developed disease do not often lead to 
difficulty in diagnosis, given ordinary care on the part of the practitioner. 
A few diseases, however, require mention. (1) Pycemia due to coccal iiffec- 
tion may lead to some confusion, and the following differential points are 
worthy of notice. In septicaemia, when there is arthritis, the latter is usually 
constant in one or two joints, not fugitive and involving many as in rheumatic 
fever. Moreover, the joint changes tend to suppuration and permanent 
destruction of the joint structures. Blood cultures and joint-puncture 
fluids are not infrequently positive in pyaemia, whereas they are constantly 
negative in acute rheumatism. Rigors are common in pyaemia ; in rheu- 
matic fever they do not occur. If endocarditis complicates pyaemia, the 
heart infection is likely to lead to embolism, a condition not found in rheu- 
matic fever. But between this type of streptococcal septicaemia and rheumatic 
fever all grades of cases are seen. 

(2) In children acute osteomyelitis may be mistaken for rheumatism ; 
rarely does the converse error arise. But the disease-process is nearly always 
much more severe, the temperature being much higher and showing greater 
oscillations. The painful part is generally the lower end of the femur or 
tibia, and careful examination reveals it to be epiphysial rather than arthritic. 
As in pyoBTnia, to which type of infection the disease really belongs, blood 
cultures are usually positive (Staphylococcus aureas), 

(3) Gonorrhoeal arthritis is not usually so acute a disease, nor is the patient 

often so ill as in rheumatic fever. The joints are fewer in number, and, as 
in pyromia, the course of the individual involvement is much longer. The 
inflammation, too, affects peri-articular as well as articular structures ; not 
seldom it involves adjacent tendon sheaths also. Gonococci may be isolated 
from the joint effusions. Although the presence of a urethral or vaginal 
discharge makes a diagnosis of gonorrhoeal arthritis likely it does not prove 
it ; and it must be remembered that the discharge not infrequently ceases 
temporarily with the onset of the arthritis. * « 

(4) Acute osteo-arthritis is a rare disease, but when it occurs it produces 
a clinical picture that is probably closer to rheumatic fever than does any 
other disease-process. The patient 'is more often a woman than a man, and 
is generally older (30 to 60) than is the average case of rheumatic fever. The 
failure of salicylates in full doses to reduce the temperature, and to affect 
beneficially the course of the joint condition, should always raise doubts as 
to the nature of a supposed case of rheumatic fever. This differential point 
applies equally to diseases 1 to 3. 

(5) Gout, when present in the acute arthritic form, may be mistaken for 
rheumatic fever ; rarely does the converse happen. The patient is generally 
a man over 40 years of ago ; the number of joints involved is rarely more 
than two ; the skin over these is generally dusky red in hue, and sUning ; 
there is often definite soft oedema. The preseme of severe pain when me 
affected jmnts are at rest is much in favour of gout. The degree of fever is 
usually much less in proportion to the degree of joint inflammation than 
is the case in rhcunlatic fever. The presence of tophi may be taken as 
confirmatory of gout in a doubtful case. 

(6) Meningococcal meningitis with arthritis rarely stimulates rheumatic 
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fever, but the writer has seen such a case, in which there were pungent acid 
sweats and purpura, and the resemblance to a case of severe rheumatic fever 
was for a time very close indeed. 

Treatment. — (1) General. — With as much promptness as possible, the 
patient is put to bed, and is kept there until it is certain that the heart is un- 
affected, or, if affected, until it is certain that the inflammatory process has 
ceased to be active (see p. 890). The bed should be chosen carefully ; narrow 
enough to admit of easy nursing,* and having a soft but firm mjittrcss. The 
patient lies in blankets with a long flannel garment opening down the front, 
and having sleeves to the wrists ; this garment is changed as frequently as 
nee/i be, according to the degree of sweating. The position of the patient is one 
of recumbency, with the affected joints supported in a position of maximum 
comfoit. Movements of the limbs are generally best carried out by the patient’s 
own efforts, and in all except severe cases, and where the heart is affected, 
movements of the body as a whole may also well be left to the patient. The 
basis of the dteK should be milk diluted with water or alkaline mineral waters, 
and so long as the fever remains a marked feature of the case nothing should 
be added to this unless it be whey, peptonised milk or barley water. A}>un- 
dance of fluids should be allowed, for a great deal of fluid is lost to tlu* body 
through the profuse sweats. Imperial drink is very useful. As the fever 
declines, there may be added to the milk, oatrnt;al, vegetable soii})s and 
chocolate. Meat should be reserved for convalescence, and even then should 
be given very sparingly. Ton and coffee are best omitted altogether. Fruit 
is disallowed. Aperients are given as necessary. 

In the matter of dri^ga there is a consensus of o])inion that salicylic pre- 
parations deserve the name of specific remedies. 1’hoy control the arthritis, 
cause the fever to decline, and cut short the course of the disease-process. 
They also lessen the tendency to relapses, and often render these abortive 
when they threaten. It may be quite true that they do not j)revent the 
occurrence of endocarditis, nor affect this inflammatory pro(;ess beneficially 
when once established, but a remedy which cuts short the course of a disease 
must necessarily, in an indirect measure, act as a deterrent in respect of its 
complications. Thus, by prompt exhibition of salicylates an attack of 
rheumatic fever may })e almost resolved by the eighth day, at about which 
period in the disease acute endocarditis is !ipccially liable to develop. ( iertain 
It is that pericarditis, and in particular pericarditis with liquid effusion, is 
much less common nowadays than it was in the pre-salicylic days ; so also 
is hyperpyrexia ; and it is unlikely, in view of the more general features of 
rheumatic fever and its incidence, that the disease-process has itself under- 
gone any change during the past 25 years which is likely to account for 
these facts. The preparation of the drug which has become most popular 
and deservedly so, is salicylate of soda. It should be given in sufficient 
quantities, and the doses should be distributed as evenly throughout the 24 hours 
as is compatible with securing good sleep for the patient. At the onset of treat- 
ment of an acute case in an adult, 20 grains should be given every 2 hours 
during the day, and every 4 hours during the night (180 grains in the 24 hours). 
Many authorities advise that twice these amounts of bicarbonate of soda be 
added to the salicylate to prevent acidosis. As the fevbr and pain diminish, 
these quantities may be given somewhat less frequently, a note being kept 
on the temperature chart of the total amount given in the 24 hours. In a child 



RHEUMATIC FEVER 


335 


of 12 years or so, half these quantities may be given. If no amelioration 
follows these doses in 48 hours they should be increased by 50 per cent. (135 
grains in 24 hours). If an exacerbation occurs, or a relapse threatens, after 
the dosage has been reduced, it should be at once adjusted to its original level. 
The drug is not unpleasant to take, and its taste is easily masked by liquorice 
water as a vehicle. Quite apart from the inestimable value of giving adequate 
doses so as to gain time, there is an additional value in this procedure from 
the point of view of diagnosis, for a patient suffering from acute arthritis with 
fever, who is imt considerably better after 48 hours' treatment by full doses of 
salicylates, almost certainly is not suffering from rheumatic fever. The diagnosis 
in these circumstances should be at once revised. It will be found that the 
great majority of patients tolerate the above specified doses of salicylates 
without ill-effects. In the few instances in which it produces vomiting, or 
intense depression, or delirium, or coma, or hamaturia — symptoms thought 
from time to time to be toxic effects of the drug — either aspirin in similar 
doses, or salicin in somewhat larger doses, may be substituted. But care 
must be taken in deciding that such symptoms are really due to the salicylate 
and are not manifestations of the rheumatic poison. Modern synthetic 
preparations of salicylate of soda are fairly free from the contaminations 
which were formerly rather common. But as an additional safeguard, 
and in case of doubt, the physician may specify the natural product, which is 
certain to be free from carbolic derivatives, though it is much more expensive. 
Salicylate of soda is so efficacious that the young practitioner is warned 
against experimenting with the other salicyl preparations. Salicin is said 
to be less depressing, and is sometimes recommended as the best drug for 
children, but the writer’s experience of this preparation is very disappointing. 
Of oil of wintergreen given internally he has no experience. The “ alka- 
line ” treatment has been perhaps superseded by the salicylates, but to-day 
it survives in the form of the recommendation to “ cover ” the salicylates by 
large doses of sodium or potassium bicarbonate. In the early stage of the 
disease it may be necessary to adopt more rapid palliative measures for the 
severe pain, especially if this prevents sleep. Nothing is better than opiufr^ 
either as pulv. ipecac, co., grs. x, or pil. saponis co., grs. v. It is better to 
avoid antipyrine and phenacetin. The treatment of heart complications is 
discussed elsewhere (Sect. XIII.). Against the occurrence of these complica- 
tions, apart from the value of early and liberal use of salicylates, we seem to 
be powerless. But some authors attach importance to small blisters applied 
to the praocordium early in the disease. 

Hyperpyrexia is met by prompt application of the cold pack, with 
volatile stimulants ; the pack may need frequent renewal, and in extreme 
cases the water used for it must be iced. The most constant vigilance is 
necessary in such cases, which, as already stated, arc happily rare nowadays. 

In the treatment of prolonged cases of the disease the writer believes 
iodine (preferably not in the form of the potassium salt) to be useful, and 
especially so in cases complicated by serous inflammations, whether cardiac 
or other. Such experimental treatment of these prolonged cases by sera and 
vaccines as the writer has observed has not led him to employ either of 
them in any routine* fashion. “ Channels of entry ” should, in protracted 
cases, bo adequately de^lt with as in (4). 

(2) Local , — The position of optimum comfort of the affected joints has 
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been already referred to. The use of splints for fixing the joints often gives 
relief. In the milder cases it BujOices to wrap the joints in cotton- wool and 
bandage them lightly. In the more severe cases a lotion of tinct. opii, 1 oz. ; 
glycerin, 2 oz. ; water, 12 oz. ; sod. carb. to saturation, used hot, gives as 
much relief as anything. An alternative is one of the preparations^ of 
winter-green, used freely, but without rubbing. Aspiration of the cfFusion 
is scarcely ever needed ; its indication, indeed, should raise doubts as to the 
diagnosis. » 

(3) During convalescence . — Convalescence is generally slow, and should 
not be hurried. If the heart has suffered by direct inllammation, the re- 
cumbent position must be prolonged until it is certain that quiescence is 
established in that respect ; this usually means from 4 to 6 weeks after the 
subsidence of the fever. The disastrous effects of attempting to hasten 
convalescence in such cases are to be seen amongst patients who have been 
treated in institutions which advertise a false efficiency by reporting a 
“ shorter average stay in hospital ’’ than is the case in sister institutions. 
The transition from strict recumbency to a sitting posture should occupy a 
whole week, by the gradual addition of pillows, and the further return to 
ordinary active life should be graduated with care. 

Tonic preparations, such as quinine and hypophosphites, are useful, but 
the tradition that iron is not well tolerated until late in convalescence — 
though the state of anaemia seems to indicate it — is confirmed by experience. 
Diet during convalescence has already been referred to. Massage and passive 
movements of the affected joints may be begun so soon as the inflammation 
has completely subsided. 

(4) Preventive treatmnt , — Failing exact knowledge of the cssentialcausative 
agent in rheumatic fever, no effective mode of prevention can at present 
be devised. But if there be a doubtful ‘‘ channel of entry ” present in any 
case, this should be dealt with in some radical fashion, in any patient who has 
had an attack, or is a member of a susceptible family. “ Septic ” tonsils 
should be enucleated, and an appendix which has at any time shown signs of 
inflammation should be removed. 


ERYTHEMA NODOSUM 

Etiology. — Although this disease is a fairly definite and easily recognis- 
able clinical entity, it is still uncertain where it should be placed, when con- 
sidered in relation to nosology or to Aetiology. Formerly the favoured view 
was that the disease is a manifestation of acute rheumatism. Since, however, 
it is less often than not associated with the more definite criteria of acute 
rheumatism (arthritis, endo- and pericarditis), since it rarely recurs in the 
same patient, and since treatment by salicylates in full doses does not cut 
short its course, it is very doubtful if it should be regarded as a true rheumatic 
affection. A more recent view is that the disease is intimately related to 
tubercle : the lesions being toxic rather than actual areas of infection : the 
isolation of tubercle bacilli from them, originally reported, has not been 
confirmed. Alternative views arc not lacking. By some erythema nodosum 
is thought to be an acute specific disease due to an unknown virus. Collis 
suggests that it is a type of hyper-reactive tissue response to different bacterial 
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allergens and that the allergens responsible for er 3 rthema nodosum in London 
are commonly tuberculin and the toxin of haemolytic streptococci. 

It occurs more often in females than in males (according to Mackenzie, 
in the proportion of five to one), and the majority of cases are found between 
the ages of 10 and 30 years. There is no seasonal incidence. In the experience 
of the writer it is much more common in hospital than in private practice ; 
this and some other observations suggest that bad feeding or insanitary 
conditions may contribute to the incidence*of the affection. 

Pathology. — There has been demonstrated a widespread arteriolitis 
in the subcutaneous fat, resolving without suppuration or residual fibrosis. 

Symptoms. — The symptoms consist of — (i) the local lesions, and (ii) 
certain constitutional changes. 

(i) The local lesions are bilateral and occur chiefly upon the lower 
limbs ; indeed, in the great majority of the cases they are confined to these. 
When they appear on the arms they are most often found only in this situation, 
the patient is more often than not an adult, and the general symptoms are 
less like rheumatic manifestations than is the case in the more common 
variety of the disease. The lesions are round or oval sw^ellings, usually con- 
fined to the extensor aspect of the limbs, affecting the shin regions chiefly, 
and varying in size from a large pea to half an orange. There may be two or 
three only on each leg, or, in severe cases, the greater part of the extensor 
surface may be covered by them. They involve the subcutaneous tissue 
as well as the skin. They are very tender to touch. On their first appear- 
ance they are deep red in colour, later they become purple in hue, and still 
later they often show a definite ccchymotic appearance — giving rise to the 
name dermatitis contusiformis. In bad cases there is a good deal of associ- 
ated oedema of the surrounding tissues. 

(ii) The general symptoms include a mild grade of fever (not constantly 

present), joint pains, malaise and sore throat. But many cases occur in 
which the local skin condition, with pain and tenderness, covers the whole 
of the symptomatology. Constipation is common, and is sometimes severe ; 
in a case of the writcr^s, in a young man, there had been no action of t£^ 
bowels for 10 days, and the patient had suffered from constipation all 
his life. . 

The course of the disease is from 2 to 3 w ecks, but some mild cases get 
well, if treated, within a week. 

Diagnosis. -The diagnosis is not difficult. Radcliffe-Crocker says that 
the lesions mav be mistaken for syphilitic nodes : the distinction is made by 
the presence of other signs of syphilis, by the fact that the pains in the latter 
disease precede the appearance of the node through the skin, and by the 
lack of response to treatment by iodide of potassium. The lesions of Bazin’s 
disease, though they occur on the legs much more than on the arms (as in 
erythema nodosum), though the sex and age are the same and though the 
association with tuberculosis is definite, are chronic and relapsing in character, 
and ulceration usually occurs. 

Treatment. — Rest in bed, with the legs elevated, and general hygienic 
conditions, suffice to^ bring about spontaneous recovery in all cases. No 
drug has credit for cutting short the course of the disease. The writer has 
found progress to be quite as rapid when the patient is treated b^ small doses 
of hydrarg. c. cret& with saline aperients, as when she is given full doses of 
29 
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salicylate of soda. As a local application, lead lotion is perhaps the most 
soothing. 

Horder. 


EPIDEMIC JAUNDICE 

Jaundice may occur in the form of outbreaks which may be due to — 
(1) some specific disease of whicH jaundice is a symptom, such as influenza, 
yellow fever, relapsing fever, malaria, etc. ; or (2) some chemical poison 
capable of producing toxic jaundice, which m.ay act on a large scale on a 
number of persons exposed to it and an outbreak of jaundice result. Ex- 
amples of this occurred during the Great War. from tetrachlorcthane poison- 
ing in connection with the manufacture of aeroplanes, and from poisoning 
by trinitrotoluene and other similar substances used in the manufacture of 
munitions (vide Lettsomian Lectures, 1919 ; Willcox). 

The term “ Epidemic Jaundice ” is not applied to the above types, which 
are named after the disease or poison causing the jaundice. The term is 
restricted to— (1) Epidemic catarrhal jaundice; (2) Infective hemorrhagic 
jaundice occurring in — (a) Spirochetosis ictero-hemorrhagica, (b) Weil’s 
disease, and (c) Mediterranean yellow fever. 

1. Epidemic Catarrhal Jaundice 

This is a type of jaundice often occurring in large outbreaks where the 
symptoms resemble those of ordinary catarrhal jaundice, and, in addition, 
there are some symptoms of a mild general infection. 

iEtiology. — Occurrence . — Serious outbreaks of this disease have occurred 
in recent wars. Thus, in the American War 22,509 cases occurred, with 
161 deaths ; in the South African War 5648 cases occurred, with a few 
deaths ; and in the Great War the disease was of very common occur- 
rence. In the Mesopotamian campaign during 1917, 1538 cases occurred in 
Cfritish troops, the mortality being 0*6 per cent. ; and there were 2633 cases 
in Indian troops, the mortality being 0*3 per cent. Localised epidemics have 
occurred in civil life in this country ; thus in 1918 a small outbreak in Cam- 
bridgeshire was reported by Dr. G. S. Cray, and in the same year Dr. S. 
Hartill investigated a similar outbreak in Hertfordshire. 

Infection . — This is generally gastro-intestinal in origin. In the Dardanelles 
and Mesopotamian campaigns, the incidence curve followed that of dysentery 
and diarrhoeal diseases, the maxima for jaundice occurring about 3 weeks 
after those for diarrhoeal diseases, thus indicating a similar channel of infec- 
tion. The epidemic character of the disease is beyond doubt, since there 
were nuofierous instances of large numbers of cases occurring amongst a 
single unit. The epidemic character appeared to be due to a common cause, 
rather than to a spread from person to person, for infection from one case 
to another in hospital was uncommon. Defective sanitary conditions whereby 
food is contaminated by dust, flies, etc., and where the drinking water is 
polluted, strongly predispose. 

Age and sex do not appear to have any influence on the occurrence. The 
disease occurs in all climates, but the maximum ijicidence is in the cold 
months. There is sometimes a history of diarrhoea for several days before 
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the onset of jaundice, and the disease has often occurred during the course 
of an attack of dysentery. 

In this country epidemics have occurred which have been associated with 
a naso-pharyngeal infection. It appears probable that any infection which 
produces toxins capable of having *a toxic action on the liver cells may cause 
swelling and degenerative changes in the liver cells, and thus give rise to 
jaundice. ^ 

Pathology.- No specific organism has been isolated from the blood 
in this disease during life, and this is not surprising, since the signs of general 
infection have usually disappeared by the time that jaundice has developed. 
Organisms of the B. coli group have been obtained during life, and post 
mortem from the liver on several occasions. Bacteriological examination 
of the duodenal contents after withdrawal by means of Einhorn’s cvacuator 
has failed to yield any definite results (Martin and Hurst). In two fatal cases 
in the Dardanelles, a marked duodenitis was present, and there was redness 
and swelling of the mucous membrane of the common bile-duct, the catarrhal 
condition spreading up the cystic and hepatic ducts. Usually, however, 
in cases of epidemic (catarrhal jaundice, when death occurs, it is at a late 
period of the disease, from acute atrophy of the liver, so that the signs of the 
original duodenal infection have largely disappeared. Paratyphoid infec- 
tions may be associated with catarrhal jaundice, but the clinical course of 
tliese cases is that of paratyphoid and not of ei)idcmic catarrhal jaundice. 
It seems probable that the disease is often caused by an intestinal infection 
setting up a duodenitis and ascending catarrh of the bile-ducts, with resulting 
obstructive jaundice, and in the uncommon fatal cases the infection causes 
such degenerative chang(\s in the liver cells as to lead to the symptoms of 
acute yellow atrophy. The organisms causing the disease may be similar 
in type to those found in health in the intestinal tract, such as the B. coli 
communis group. It must be remembered that this type of jaundice may 
be caused by toxins carried to the liver by the blood stream, which produce 
swelling and degenerative changes in the liver cells and jaundice. Na^)- 
pharyngeal infections and general infec,<^ions associated with anti-influenzaf 
type of symptoms may cause this form of jaundice. 

Symptoms. — In some cases th^rc is a history of diarrhoea or dysentery 
during the previous few weeks. Usually there is a prodromal period, lasting 
a few days, in which anorexia, nausea and perhaps occasional vomiting 
occur. Diarrhma frcqucmtly occurs during this period, but sometimes 
constipation is ])resent. Pyrexia of a mild type now sets in, with some 
chilliness jxnd occasionally shivering. The tongue is furred, and headache 
and general pains, with perhaps vomiting, may occur. Some discomfort 
in the hepatic and epigastric region is present. The pyrexia usually lasts 
from 2 to 4 days, but may be longer or shorter. About the third or fourth 
day of fever, jaundice occurs, at first slight, but gradually deepening, and 
becoming of the obstructive type, with pale stools and bile-stained urine. 
The jaundice attains its maximum in about 10 days and then gradually 
subsides. Definite uniform enlargement, with some tenderness, of the liver 
occurs as the jaundic^e develops, and in about 10 per cent, of cases enlarge- 
ment of the gall-bladder can be detected. Enlargement of the spleen accom- 
panies that of the liverf and it can usually be felt extending half an inch or 
more below the left subcostal border in inspiration. The enlargement of 



340 


GENERAL INFECTIOUS DISEASES 


the liver and spleen diminishes as the jaundice subsides. The pulse is quick- 
ened to 80 or 90 per minute during the pyreadal period, and there is definite 
increase in the area of cardiac dullness to the right of the sternum. The dull- 
ness on percussion in the fourth intercostal space may extend to 1 or 2 inches 
to the right of the sternum, and this is a very characteristic sign. Ansemia, 
herpes, conjunctival congestion and hsemorrhagic symptoms do not occur in 
this disease. The urine shows the usual characters of obstructive jaundice, 
and albumin and casts are only present in those rare and fatal cases which 
develop icterus gravis. During the course of the attack, definite impairment 
of hepatic efficiency can often be demonstrated by the lasvulose tolerance 
test (Stokes). This proves that an actual involvement of the liver (hepatitis) 
occurs. 

Prognosis. — Usually cases of epidemic catarrhal jaundice give rise to 
no anxiety and the jaundice gradually clears up in about 3 weeks, so that 
signs of pruritus, etc., do not occur. The convalescence is somewhat slow, 
especially in cases with marked hepatic and splenic enlargement, and 2 or 
3 months are required before the patient is fully restored to health. In a 
few cases (about 0 5 per cent.) the disease runs a more severe and often fatal 
course. About 10 days after the onset of the jaundice in such cases, mental 
irritability, vomiting and stupor occur ; subsultus tendinum, Cheyne- 
Stokes breathing, coma and a rise of temperature supervene, and death 
commonly occurs within about 3 days of the onset of these grave symptoms. 
Hsomorrhages. such as haematemesis, epistaxis or hcematuria may occur 
during this stage, and the urine contains albumin and casts, and may be 
suppressed. The clinical symptoms arc those of icterus gravis, and the signs 
found post mortem are those of acute yellow atrophy of the liver. Before 
death a marked diminution in the liver dullness can be made out. Fortu- 
nately, the occurrence of acute yellow atrophy of the liver is uncommon, 
but its possibility always renders cases of epidemic catarrhal jaundice serious. 

Treatment. — Rest in bed, light diet of lacto-vegetarian type, in which 
proteins and fats are restricted, an alkaline mixture of citrate of potash and 
bicarbonate of soda, and saline aperients are all that are needed. Small 
repeated doses of calomel should not be given, since mercurial stomatitis 
may be caused. In cases where symptoms of icterus gravis threaten, bi- 
carbonate of soda and citrate of soda, half a drachm of each every 2 hours, 
should be given by the mouth, and injections of normal saline containing 
bicarbonate of soda, 2 drachms to the pint, and 5 per cent, of glucose, should 
be administered per rectum as frequently as they can be retained. In severe 
cases, normal saline containing 1 drachm of bicarbonate of soda, and 5 per 
cent, of glucose to the pint should be given intravenously. Calcium in the 
form of calcium gluconate 10 per cent., or calcium chloride 1 per cent., may 
be given in doses of 10 c.c. intravenously or intramuscularly. In some cases 
by this treatment the dangerous symptoms may be warded off. 

2. Infective H.fflMORBHAGic Jaundice 

(a) SpirochcBtosis ictero-hcBmorrhagica (see p. 214, under Spirochsetal 
Infections). • 

(5) WeiVs disease '. — ^This is a form of infective, haemorrhagic jaundice 
iimUar in many respects to the spirochsetal form just mentioned. It was 
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first described by Weil in 1886, and German physicians claim that it is 
not identical with spirochsstal jaundice. The disease does not appear to 
occur in this country, and it must be classified amongst the “ Haemor- 
rhagic Infective Jaundice group,” further bacteriological investigations being 
necessary before a specific organism can be assigned to it. 

Pathology. — The B. froteus Jluorescem has been found in the urine 
and organs in fatal cases, but not during life in the blood of those affected 
with the disease. It has been stated thaS the disease is conveyed by the 
drinking of polluted water or the eating of contaminated cheese or meat. 

Symptoms. — The disease is an acute one, with sudden febrile onset 
and marked gastro-intestinal symptoms. Jaundice occurs from the second 
to the fourth day. The liver and spleen are enlarged, and albuminuria and 
nephritis often occur. Hsemorrhagic symptoms, such as purpuric rashes, 
epistaxis, haemoptysis and bleeding from the stomach and bowels, occur in 
severe cases. 

(c) Mediterranean yellow fever . — This disease was described by Eartulis 
as occurring in Alexandria, Smyrna and Nauplia, and must be regarded as 
a very toxic form of haemorrhagic jaundice of unknown causation. 

Pathology. — No specific organism has been found in this disease, but 
it has been associated with defective drainage and inadequate sewage 
disposal. 

Diagnosis. — The disease differs from yellow fever in the late development 
of jaundice. 

Prognosis. — The mortality was high, being from 30 to 76 per cent., and 
death usually occurred from the tenth to the sixteenth day. 

Symptoms. — It is an acute febrile disease, with very severe toxsemia, 
in which jaundice occurs about the fourth or fifth day, with marked hepatic 
enlargement. Purpuric rashes, hemorrhages from the nose, bowel and 
kidneys are common, and nephritis with suppression of urine frequently 
occurs. 


W. H. WiLLCOX. 
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TROPICAL DISEASES OF DOUBTFUL 
OR UNKNOWN NATURE 

HILL DIARIUICEA (seo p. 623) 

SPRUE («ee p. 624) 


LATAH 

Definition. — A form of cerebral neurosis, in which the patient makes 
involuntary movements and incoherently utters sounds or words (Scheube). 

iEtiology. — The condition has been found in Java, the Philij)piiies, 
Burma and Siam, and natives are allected, principally young women. 
Heredity may play a part, but no exciting cause is known. 

Pathology. — There are no records of any post-mortem examinations. 

Symptoms. — The movements and incoherent sounds are involuntary, 
the patient being unable to restrain them. The reflexes may be increased, 
and people affected take fright easily. 

Diagnosis. — The disease must be distinguished from ordinary mental 
and nervous disorders. 

Prognosis. — The disease may perijist for years, and appears to be 
incurable. 

Treatment. — None is known. Treatment by suggestion might be tried. 


KUBISAGARI 

Definition.' — A disease associated with dimness of sight, diplopia and 
paresis of the cervical muscles (Miura). 

Etiology. — The condition is found endemically in parts of Japan. 
It attacks the agricultural natives of any age or sex, and house epidemics 
have been recorded. The cause is unknown. 

Pathology. — This has not been established. 

Symptoms. — Depression is usually present, followed by dimness of vision, 
often accompanied by ptosis of the eyelids ; paresis of the cervical muscles, 
muscles of the trunk, etc., are also common. Owing to the implication of the 
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cervical muscles the head hangs down, whence the name of the disease. 
The symptoms intermit, intervals of freedom alternating with new 
attacks. 

Diagnosis. — :It must be distinguished from other forms of paralysis. 
Prognosis. — The disease is sa\d never to end fatally. 

Treatment. — Miura recommends potassium iodide and arsenic. 


AINHUlf 

Definition. — A disease of the toes, characterised by a ring-shaped 
constriction, which finally causes amputation of the toe affected. 

^tiolog^. — The disease is principally found on the West Coast of 
Africa, but it has also been seen in Brazil, British Guiana, the West Indies, 
the southern states of the U.S.A. and in India. Negroes and Hindoos are 
attacked, adult males being especially affected. The cause is obscure. A 
trophic origin has been suggested ; also injuries, such as cuts from grass, 
jiggers, etc. 

Pathology. — The constricting ring is formed of fibrous tissue. An 
increase in the adipose tissue of the part has been noted by some, a thicken- 
ing of the epidermis by others. The underlying bone may undergo 
absorption. Natives are very prone to fibrous tissue formation, e,g, 
keloid. 

Symptoms. — The little toe is most usually affected. The disease com- 
mences by a groove or furrow, which first appears in the digito-plantar fold ; 
this gradually deepens and spreads round the portion of the toe distal to the 
swelling. The change advances until the band is so narrow that the toe 
hangs by a thin pedicle. Finally the part may drop off spontaneously, 
be torn off, or be purposely cut off by the patient. The course of the malady 
is slow — ^usually several years. 

Prognosis. — There is no danger to life : the disease may last 10 
years. 

Treatment. — Da Silva proposes vertical incisions through the constrict- 
ing band in the early stages. Later surgical amputation is advisable. 


BIG HEEL 

Synonym. — Endemic hypertrophy of the os calcis. 

Definition. — A peculiar hypertrophic condition of the os calcis. 

Etiology. — This has not yet been established. The condition occurs in 
natives of the West Coast of Africa, chiefly on the Gold Coast. It is possibly 
connected with yaws. 

Symptoms. — The disease is ushered in with fever, followed by pain and 
tenderness in the heel, with swelling of the os calcis of one or both feet. 
Cold and damp are apt to produce an increase in the symptoms, and walking 
is hindered. The condition may become chronic, permanent thickening of the 
bone resulting. , 

Treatment. — If the enlargement be excessive, removal of some of the 
hypertrophic bone may be attempted. 
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CHAPPA 

Definition. — A peculiar afiection of the joints associated with nodules 
in the subcutaneous tissues, which finally i^Jcerate. 

etiology. — The disease was described by Read in Southern Nigeria. 
Natives only are attacked as far as is known. The causative agent has 
eluded detection. * 

Pathology. — This is not yet entirely known. Nodules, as large as a 
pigeon’s egg, form in the subcutaneous tissues, with ultimately complete 
destruction of the joints — ^the bones are also attacked. 

Symptoms. — The disease, according to Read, begins with severe pains 
in the limbs, muscles and joints. After a time, nodules appear in the tissues, 
and the skin over them breaks down with resulting ulcer formation. The 
ulcers have no tendency to heal, but may remain for years. 

Diagnosis. — The disease has to be distinguished from onchocerca nodules, 
tropical ulcer and yaws. Possibly it may be a late stage of the latter disease. 

Prognosis. — This is bad. 

Treatment. — Read tried mercury and iodides without effect. Scraping 
is indicated. Salvarsan and its derivatives should be given a good trial, 
on the chance of the infection being spirochsetal in nature. 

ONYALAI 

Definition. — A vesicular condition of the buccal mucosa, associated 
with renal hsematuria. 

etiology. — The disease is met with in Portuguese West Africa, and 
on the Lualaba River. Natives are attacked. No cause is known. 

Pathology. — No proper autopsies have yet been made. 

Symptoms. — The disease is usually ushered in by fever, and after some 
IjHle time an eruption of small blebs or vesicles appears on the buccal 
mucosa and the hard palate. Some of the blebs show umbilication, their 
contents consisting of blood. Blood is also present in the urine. 

Diagnosis. — This has to be made from purpura, pemphigus, small-pox, 
etc. 

Prognosis. — Natives appear to dread the disease, though most cases are 
said to recover in from a week to 10 days. 

Treatment. — None is known. Calcium lactate might be tried. 

MOSSY FOOT 

Definition. — ^An infective disease resulting in a papillomatous condition 
of the feet and legs, seen especially in natives inhabiting the Amazon 
vall^. 

Etiology. — The disease originally met with in Brazil by Thomas has 
also been described in Honduras, Costa Rica and Guatem&lft* Some attribute 
it to the fungus, Phialophora verrucosa, others regard it as a form of tuber- 
culosis cutis. The causative agent is not known with certainty. 
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Pathology.— VasGulai gtanalomatous warty masses are found in the 
feet and legs, perhaps covered by yellow crusts. Sinuses do not occur. 

Symptoms.— lie condition starts as a vesicle on the dorsum of the foot, 
extending upward until the whole of its surface and possibly also the leg 
is covered with very vascular apd painful warty masses : the sole is not 
affected. Elephantoid legs are sometimes attackei 
Diagnosis.— The condition has to be distinguished from verruga peru- 
viana, Mura foot and yaws. i 

Treatment— The cautery is probably the best treatment. X-Rays may 
be tried. 


6. Carmichael Low. 
N. Hamilton Fairley. 



SECTION IV 


DISEASES DUE TO METAZOA 


A. DISEASES DUE TO TREMATODES 
OR FLUKES (DISTOMIASIS) 

PARAMPHISTOMIASIS 

Definition. — An invasion of man with trematode parasites of the family 
ParamphisiomidcB, Two of these parasites arc kiiown. Walsonius watsoni 
{Cladorchis watsoni), — L.StolO mm. X 4 to 5mm.; Ova, 120 to 13()x75to 80 /x. 
The parasite has a reddish -yellow colour when fresh and inhabits the duo- 
denum and upper part of the small intestine. Gastrodiscm hominis , — 
L. 5 to 8 mm. X 3 to 4 mm. ; Ova, 150 X 72 /x. The parasite has a large posterior 
disc by which it attaches itself to the mucous membrane of the bowel ; it 
occurs in the caecum and colon. 

Symptoms. — Diarrhoea, with loose bilious stools in the case of the 
former parasite, and intestinal disturbances with diarrhoea in the latter. 
The eggs of both parasites are found in the faeces. 

Treatment. — Carbon tetrachloride (3 c.c.) is probably specific. 

FASCIOLIASIS 

Definition. — ^An invasion of man and other animals with flukes of the 
family FasciolidcB, Several of these are known. 

Etiology. — Fasciola hepatica (Distoina hepaticum)^ the common liver 
fluke inhabiting the bile ducts of sheep and other mammals. — L. 20 to 30 mm. 
X8 to 13 mm. The ova are operculated and oval, measuring 130 to 145 X 
70 to 90 /X. From them miracidia emerge which develop into sporo-cysts, 
rediae and ccrcarise in snails of the species Limnwa truncatula ; later the 
cercarise encyst on grass stems and are subsequently eaten. 

Symptoms. — Man is occasionally infected ; light infections may be dis- 
covered accidentally during stool examinations, while severe cases may 
succumb to secondary cholangitis and liver abscess. In sheep the disease 
produces liver rot, which may be fatal. 

Treatment. — Filix-mas administered in milk or capsules in a dose of 
0*1 c.c. per kilo, and repeated in 24 hours will destroy adult, but not young, 
flukes. Carbon tetrachloride 1 c.c. per os is effective, but there must be no 
calcium deficiency. These measures, effective in sheep, have not yet been 
applied to man. * 

84e 
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Fasdohpsis huski {Distoma crassum ) — L. 30 to 70 mm. X 12 to 14 mm. ; 
Ova, 120 to 130x77 to 80 fi . — ^This giant fluke is found in China, 
Borneo, Malaya, Assam, Bengal and other regions in the East : it 
inhabits the small intestine, particularly the duodenum, producing focal 
lesions. The immature eggs are voided in the faeces, the miracidium matures 
in 3 to 7 weeks and escapes through the operculum. It enters certain snails 
(Planorbis coenosus, Segmentina nitidella, etc.) and develops into sporocysts 
and rediae which generate cercariae ; the latter encyst on water plants — ^water 
caltrop and water chestnut — ^man becoming infected by eating the corms. 
The cercariae excyst in the duodenum and mature. 

Symptoms. — The incubation period is 3 months. Initial symptoms 
include hypogastric pain, acid dyspepsia relieved by food, and diarrhoea. 
Later, asthenia, oedema of the face and extremities, ascites and dry, harsh 
skin develop. 

Diagnosis. — The condition may simulate gastric ulcer or typhoid, and 
is diagnosed by flnding the ova in the stools. 

Treatment. — Prophylaxis , — Consists of cooking water caltrops and water 
cliestnuts and sterilisation of night soil. 

Curative . — Carbon tetrachloride (3 c.c.) and beta>naphtliol (two doses of 
2 c.c.) are specific. Thymol or eucalyptus mixture may also be used. 


PARAGONIMIASIS 

Paragonimus westermani {Distoma westermani ; D. ringeri). 

Definition. — An invasion of the pulmonary tissues by the lung fluke, 
a member of the family Troglotrematidw. 

Etiology.— Paragonimiasis occurs cndeniically in the Far East, especially 
Formosa, Japan, Korea and China. The adult flukes (7*5 to 12 mm.x4 to 
6 mm.) form cysts in the lung, where the broad, oval, immature, operculated 
ova (80 to 118x50 to 70 /x) escape via the bronchi and appear in the n^ty 
brown sputum : they are also found in the faeces (40 per cent.). Aft8r 
attaining maturity the miracidium emerges, and invades a melaniid snail, 
especially Melania Ubertina, where it forms sporocysts, rediae and, later, 
cercariae which encyst in the gills, liver and muscles of certain fresh-water 
crabs or cray fish — Polamon obtusipes, etc. If eaten by man the adolescaria 
emerges in the duodenum and migrates via the peritoneal cavity and dia- 
phragm into the lung. 

Pathology.-- Host reaction results in cyst formation, around the fluke, 
which generally commuiiicates with adjacent bronchi, into which the eggs 
and anchovy-sauce cyst conlent are discharged. Pulmonary lesions consist 
of fibrosis, cystic dilatation of the bronchi, pseudo-pneumonia and tubercle- 
like abscesses. Similar cysts may involve the intestinal mucosa, bile ducts, 
peritoneum, pleura, brain, spleen and liver. 

Symptoms. — These are divided as follows : (1) General, which include 
adenitis and skin ulcerations ; (2) Thoracic, characterised by cough and 
hsBmoptysis with physical signs of broncho-pneumonia, pleural effusions or 
bronchiectasis ; (3) Abdominal, with involvement of the liver, spleen, pancraas 
or intestine : if the latter, there are diarrhoea and eggs in ^e faeces ; (4) 
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C€rd>ral, with Jacksonian epilepsy, hemiplegia, monoplegia, aphasia and 
eye symptoms. Headaches, loss of memory and insomnia may be 
present. 

Diagnosis. — This is made by finding ova in the sputum or fssces. The 
complement-fixation reaction may be of » assistance : eosinophilia is also 
present. 

Prognosis. — Brain cases are fatal, and the outlook is bad in all severe 
infections. « 

Treatment. — Abstinence from eating raw fresh -water crab or cray fish 
prevents the disease. Emetine and tartar emetic temporarily relieve pul- 
monary symptoms, but cures are doubtful (Faust). 


CLONORCHIASIS 

Definition. — An invasion of the bile ducts of man and other mammals 
with trematode parasites of the family OpisfhorchidcB occurring in Japan, 
Korea, China, etc. 

Etiology . — Cloiiorchis sinensis {Distoma sinense ; Opisthorchis sinensis^ 
etc.) is a spatulate fluke, measuring 10 to 20 mm. X 2 to 5 mm. Its yellowish- 
brown ova are oval, possess a well-marked operculum, and measure from 
27*3 to 35*1x11*7 to 19*5 /*. Life cycle . — Viable eggs are ingested by 
certain bithyniid snails {Parafossarulus slriatulus, Bilhynia fuchsiana), and 
the miracidia, penetrating the soft parts, form sporocysts, rediae and finally 
cercarias, which escape, and encyst in the flesh of certain fresh-water fish 
of the family Percidcs, Gobiidw and Anabantidw. When the mammalian 
host eats infected fish the adolcscaria escapes in the duodenum and 
directly invades the bile ducts, especially the left, owing to its straighter 
course. 

Pathology. — Initially infection leads to primary proliferation of 
^ biliary epithelium and thickening of the duct wall ; later this 
becomes greatly thickened, and finally cirrhosis of the liver with dcstiuc- 
tion of the parenchyma results (Faust). The pancreatic duct is sometimes 
involved. 

Symptoms. — Mild cases may be symptomless, but the heavier infections 
show anorexia, epigastric pain, hepatomegaly, diarrhoea, wasting, jaundice, 
oedema and ascites. 

Diagnosis. — This is made by finding the eggs in the feeces. 

Prognosis. — This is dependent on the intensity of the infection ; heavily 
infected cases occasionally die, but mild and moderate ones invariably survive 
unless some intercurrent disease develops. 

Treatment. — Prevention lies in the cooking of fresh-water fish before 
consumption. Tartar emetic intravenously reduces the number of worms, 
while gentian, crystal and methyl violet are efiective in early cases, and 
always greatly reduce the intensity of infection as measured by the egg-cell 
count. Gentian violet is given as a keratin-coated pill (2^ grains) thrice daily 
after meals for 10 days ; for intravenous use 40 c.c. of an 0*5 to 1*0 per cent, 
solution is injected every other day ; not more than 6 grams is advised 
(Faust). 



SCHISTOSOMIASIS (BILHARZIASIS) 


349 


HETEROPHYIASIS 

Definition. — Infection with flukes of the family HeterophyidcB, Three 
genera occur in man. * 

(1) Heterophyes heterophyes {Distoma heterophyes, etc.). A minute 
intestinal fluke infesting man, the dog, cat, etc., in Egypt, measuring 1-0 to 
1-7X0-3 to 0-4 mm. The oval, light-brov^, operculated ova measure 28 to 
30x15 to 17 fi. Though the life cycle is not completely known, the 
cercariss encyst in mullet {Mugil cephalm), the ingestion of which causes 
infection. 

(2) Heterophyes katsuradai diflers morphologically in the great size of 
its acetabulum, etc. 

(3) Metagonimus yokagawai , — This pear-shaped fluke measures 1 to 2' 5 X 
0*4: to 0-75 mm., while its eggs closely resemble //. heterophyes^ measuring 
26-5 to 28x15*5 to 17 p.. The life cycle passes through Melania libertina 
and allied molluscs, the ccrcarisB encysting in the edible fish, Plectoglossus 
altivelis. 

Pathology. — The flukes become attached to the intestinal mucosa by 
their suckers, inducing mild inflammatory reactions and eosinophilia. 

Symptoms. — Mild digestive disturbances and diarrhoea with blood in the 
stools may result in severe infections. Often the condition is S3rmptomlesB, 
the diagnosis being made by finding ova in the fsDces. 

Treatment. — Carbon tetrachloride, beta naphthol, thymol or eucalyptus, 
castor oil and chloroform mixture are efficacious in eradicating the infection. 
To find the parasites, the stools must be strained through muslin. 


SCHISTOSOMIASIS (BILHARZIASIS) 

Definition. — Invasion of man with blood flukes of the family Schisto- 
somidee. Three species are well known — Schistosoma Immatobium, S, manSb^^i 
and S, japonicum. More rarely man may be affected by S, bovis and 
S. matthei. Life cycle , — The parasites inhabit the portal veins and their 
tributaries, depositing ova in the hollow viscera, whence they escape via the 
urine or faeces ; on contact with water miracidia emerge, invade the appro- 
priate molluscan intermediary, in which sporocysts and cercariae develop 
(Miyairi and Leiper). The latter invade the skin and find their way to the 
portal system, where the schistosomulae mature. The tuberculated male, 
originally a flattish fluke, has become rounded by inrolling of its edges to 
form the gynaecophoric canal, in which the thread-like female lies. Both 
sexes have an anterior, prehensile sucker and a posterior, suctorial sucker 
by which the worm maintains its position against the portal blood stream. 

8, hcematobium {Bilharzia hcematobia) occurs in Africa and parts of 
Western Asia, etc. ( c? 10 to 15 mm.x0*8 to 1-0 mm. ; P 20 mm.xO'25 mm.). 
The ova have a sharp terminal spine and measure 120 to 160x40 to 60 /a. 
The intermediary hosts vary considerably, being Bulinus contortas, etc., in 
Egypt, Physopsis africana in Natal, and Planmbis metidjensis in Portugal. 
S. mansoni is found ir\ Africa, South America, etc. (cJ 10 to 12 mm. X 1*0 to 
1*2 mm., p 12 to 16x0*16 mm.). The ova have a lateral spine and measure 
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140 to 165 X 60 to 70 /x. The intermediary host is Planorhis boissyi 
in Egypt, and Physopsis africana in Natal, etc. S, japonicum is confined 
to the Far East — Japan, China, Formosa and the Philippines ( (J 12 to 20 mm. 
X 0-5 to 0-55 mm., pl5 to 26mm.x0*3 mm.) The ova possess a lateral 
knob and measure 100x110x55 to 65*/^. The intermediate hosts are 
Katayama nosophoray K. formosana and Oncomelama hupensis. 

Pathology, — In S. japonica and S, mansoni the worms are found in the 
portal system, especially its mesenteric branches, ova being deposited in 
large numbers in the colon and liver, and to a lesser degree in the small 
intestine, mesenteric glaiids, stomach, pancreas and rarely the spleen. In 
S. hcBmatobium they wander still farther afield via the inferior haemorrhoidal 
plexus into the pelvic plexuses of veins, especially the vesical, prostatic and 
uterine ; eggs are deposited in the bladder, prostate, seminal vesicles, urethra, 
the lower third of the ureter, cervix and vagina. I’hese plexuses communicate 
with the inferior vena cava ; in consequence stray ova filter out into the 
lungs rather than the liver. Apart from toxic elTccts and suctional trauma 
produced by the scliistosomes themselves, the egg deposits cause considerable 
local inflammatory reaction, at first giving rise to small pseudo-tubercles 
initially composed of giant cells, eosinophiles and round cells ; later these 
disappear or are replaced by whorls of fibrous tissue in which degenerated 
and calcified eggs are found. The characteristic papillomata form as a com- 
bined result of irritative downgrowth of epithelium produced by toxic 
substances liberated from worms and ova, and submucous cellular accumula- 
tions pressing the mucosa upwards from below. 

Special pathology, — S. japonicum and S, mansoni produce various colonic 
lesions including round, whitish, submucous pseudo -tubercles, bilharzial 
colitis, and papillomata, which may slough off, leaving round ulcers. All 
these lesions may be visible with the sigmoid oscojm. In addition, marked 
fibroid thickening and contractures of the bowel wall, mesentery and omentum 
sometimes occur. Periportal cirrhosis of the liver, which may or may not 
b^ associated with bilharzial splenomegaly, is met with. Other lesions 
include rectal papillomata, prolaj)sc of the rectum, perineal granulomata 
and ischio-rectal fistula3. In S, mansoni egg dei)osits in the spinal cord may 
produce myelitis, and granuloma of the brain simulating cerebral tumour is 
recorded in S. japonicum. In S. hwmatohiim vesical lesions are dominant, 
but in addition there may be involvement of the ureters (lower third), chronic 
fibrosis of the prostate and seminal vesicals, bilharzial infiltration of the 
cervix, vagina and periurethral tissues with sinus formation, and granulomata 
of the penis and vulva. In the bladder the earliest lesiojis are minute 
petechias and round, yellowish, pseudo-tubercles studding its surface ; later, 
papillomata and ulcers may develop, while chronic fibroid thickening and 
the so-called “ sandy patches ” are very characteristic of the chronic . 
stages with calcified eggs. These lesions are demonstrable cystoscopically. 
Pulmonary fibrosis associated with egg deposits is not uncommon, but 
involvement of the colon and liver is minimal. 

Symptomatology. — Three stages can be recognised: (1) Invasive; (2) 
toxic or anaphylactoid ; (3) localised disease (a) early, J&) late. 

(1) Invasive . — The entry of cercarise may give rise to transient rash and 
local irritation lasting 24 to 48 hours (Kabure disease). 

(2) Toxic or anaphylactoid , — ^Within 2 to 8 weeks a clinical syndrome may 
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appear, characterised by urticaria and an intense eosinophile leucoc 3 rtosis ; 
in addition there may be rigors, abdominal pain, enlarged, tender liver and 
spleen, dyspnoea, bronchitis, anorexia, diarrhoea and fever, lasting a few 
days to several weeks ; the severe cases often simulate typhoid. This stage 
is most marked in S, japonicum (Katayama disease), but it is also described 
by Lawson in S. mansoni and by Fairley in S. hcematobium. 

(3) Localised disease , — Local features dej)endent on egg deposition in the 
bladder or colon are not generally apparent for 3 to 9 months after infection. 
In S, hmmaU>hium early symptoms include scalding or frequent micturition, 
penile, perineal, suprapubic or loin discomfort or pain, and terminal heema- 
turia, the blood being bright red and increased by exercise. At this stage 
the prostate may be congested and tender, cystoscopic examination shows 
the characteristic yellow, round pseudo-tubercles, and the urine contains 
leucocytes, erythrocytes and terminal-spined ova which may also appear in 
the fseces (40 per cent.). For years intermittent hsematuria may be the 
only clinical manifestation, the subsequent course depending on such com- 
plications as carcinoma, cystitis with an alkaline urine containing much 
muco-pus, and renal involvement. In S. rmansoni localised features may be 
absent or a chronic bilharzial dysentery may develop, characterised by colicky 
abdominal pain, the passage of blood and mucus, and tenesmus. Between 
attacks there is rectal discomfort, but the stools arc solid, and coated with 
mucus, which may contain the characteristic lateral-spined ova. Later 
periportal cirrhosis and splenomegaly with ascites, etc., may supervene. In 
S, japonicum similar dysenteric symptoms are present. The chronic stage 
with cirrhosis and splenomegaly is cliaracterised by weakness, emaciation, 
pallor, secondary anaemia, dilatation of the abdominal veins, and finally 
ascites and liver insufficiency. 

Complications.— In S. hcematobium there may be chronic nephritis or 
hydronephrosis due to backward pressure, or septic cystitis with pyonephrosis 
or ascending pyelonephritis. Carcinoma of the bladder, penis or vulva may 
also ensue. In S. japonicum and S. mansoni hepatic cirrhosis, liver insufBciei\^ 
or carcinoma of the liver may supervene. ^ 

Diagnosis. — In the early toxic or anaphylactoid stage the diagnosis may 
be suggested by the intense eosinophilia and confirmed by Fairley’s cercarial 
complement-fixation reaction. In the localised stage the diagnosis is generally 
made by finding ova in the excreta, but the complement-fixation reaction, 
the intradermal skin test (cercarial antigen), and the cystoscopic or sigmoido- 
scopic findings often prove of great value. In examining for S, mansoni or 
S, japonicum the mucus covering of the stool should be selected, and in 
S, hcematobium the last few cubic centimetres of urine passed ; several 
examinations may be necessary and eggs may be found in scrapings from 
the bowel wall obtained with a blunt curette during sigmoidoscopy, when 
ordinary faecal examinations are negative. 

Prognosis. — The prognosis is bad in patients continuously exposed to 
infection, or in late cases when hepatic or renal insufficiency, septic infection 
or carcinoma has supervened. 

Treatment . — Prqphylaxis consists in curing the disease in man, in pre- 
venting excretal contamination of water, in destruction of snail vectors and 
in avoiding contact with infected water. 

Curative . — Two trivalent antimony compounds, tartar emetic and fouadin, 
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as well as emetine hydrochloride, exert a specific lethal action on the adult 
schistosome. During treatment rest in bed is advisable, especially if com- 
plications exist, but in Egypt and elsewhere often ambulatory treatment is 
alone practicable. 

(1) Tartar emetic, first successfully introduced by Christopherson, is given 
intravenously in 10 c.c. of saline every second day, commencing with \ grain 
doses and increasing by ^ grain until a maximum of 2 grains is attained. 
The solution must be freshly sterilised, and the total course for the adult 
should equal 30 grains. The drug kills the schistosomes, and viable ova 
rapidly disappear from the excreta. Cough, vomiting and toxic muscular 
pains may follow its administration, but the drug is generally well tolerated 
except in cases complicated by hepatic cirrhosis, renal involvement, sepsis, 
etc. Great care must be taken not to inject tlie solution into the tissues, 
as severe inflammation and necrosis result. 

(2) Fouadin or neo-antimosan (antimony-pyrocatechin-disulphonate of 
sodium) should be given in an all-glass syringe in 6*3 per cent, solution ; the 
total course consists of 40 c.c. administered in nine intramuscular injections 
extending over a period of 15 days. According to Khalil, the therapeutic 
results compare favourably with those obtained by tartar emetic. 

(3) Emetine hydrochloride is advised by Tsykalas in doses of grains for 
8 to 10 days, and Fairley found it was lethal to schistosomes in experimentally 
infected goats (S. apindale). Emetine, however, in this quantity, is a very 
toxic drug apt to cause vomiting, diarrheea, profound asthenia, muscular 
paresis, cardiac irregularities, and even fatal heart failure. It should be 
reserved for cases in which intravenous injections are not feasible, as in young 
children, where a considerably reduced dosage is advisable. The usual 
medical and surgical measures should be employed for complications as they 
arise. 

6. Carmichael Lpw. 

N. Hamilton Fairley. 


B. DISEASES DUE TO CESTODES 

TiENIASIS— TAPE-WORMS 

Definition. — Tseniasis is produced by difierent forms of tape-worms 
occurring either as adults in the intestine (intestinal taeniasis), or as the 
developmental stage in the muscles and other hoiit tissues (somatic 
tseniasis). 

Intestinal T.ffiNiASis 

(1) TcBuia solium (Linnseus, 1758). — The pork tape-worm measures 2 to 3 
metres in length. The head is globular and possesses 4 suckers, a rostellum 
and a double row of hooks. The uterus never has more than 12 lateral 
processes (diagnostic). The ova are spherical, 31 to 40 y. in diameter, having 
a thick-walled shell and an oncosphere with 3 pairs of booklets. The cysti- 
cercus stage is passed in the pig {Cysticercus celluhsce), and man becomes 
infected by eating undercooked measly ” pork. Picl^ng and smoking do 
not kill cysticerci. 
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(2) Tcenia saginata (Goeze, 1782). — ^The beef tape-worm measures 3 to 4 
metres in length. Its head is cubical with 4 suckers, but no armature ; the 
uterus contains 15 or more lateral processes, thus differentiating it from 
T. solium, though its oval eggs, measuring 33-40x20-30 ft, may be indis- 
tinguishable. The cysticercus stage is found in the ox {Cysticerous boms) and 
man becomes infected by eating undercooked beef. 

(3) Dipylidium caninum (Linnseus, 1758). — A common tape-worm of the 
dog is occasionally found in man. Huma^ infestation with Tosnia confusa, 
Tesnia africana and Bertiella satyrih&B been described on two or three occasions. 

(4) Diphyllobothrium latum (Linnaeus, 1758) {Tcenia lata, etc.). — The broad, 
hsh tape-worm, some 2 to 10 metres long, possesses an almond-shaped head, 
but no armature. The immature eggs are oval, operculated and measure 
70 X 45 ft. After 3 to 5 weeks’ development in water the hexacanth 
embryo escapes and is ingested by some species of cyclops or allied crustacean 
in the body cavity of which it develops into a procercoid larva. Infected 
cnistaccans must be swallowed by certain fish, i.e. before the plerocercoid 
larva develops. Man becomes infected by eating the undercooked, infected 
fish. Other species, such as Z). cordatum, D, parvum and Z>. houghtoni,]ia,ye 
been described on one or two occasions as has also Diplogonoportbs grandis and 
Braunia jassyensis. 

Symptoms. — Symptoms may be absent, or gastro-intestinal disturbances, 
such as anorexia, voracious appetite, dyspepsia, abdominal pain, colic and 
diarrhoea may result. Neurasthenia in adults, and headache, convulsions and 
strabismus are described in children. Occasionally Z). latum is associated 
with severe megalocytic anaemia. 

Diagnosis. — The diagnosis is made by identifying the appropriate 
segments or ova in the excreta. Skin hypersensitiveness to tape-worm 
protein and eosinophilia may be present. 

Treatment. — Filix mas and carbon tetrachloride are effective remedies, 
provided preliminary starvation and terminal purgation with salines be 
instituted. After a liquid diet, consisting of broths, orange juice, glucose, etc., 
for 2 days, during wliich time the bowels are well opened, extractum filk*^ 
liquidum in 30 mimim doses is given in gelatine capsules or emulsion at 8.0, 
8.20 and 8.40 a.m. In obstinate cases an extra 30 minims may be given at 
9 a.m. and 30 minims of oil of turpentine as well. Sodium or magnesium ,, 
sulphate (J 5ss.) is administered at 10 a.m., and all the motions subsequently ' 
passed must be carefully sieved and examined against a black background 
to identity the head ; castor-oil must never be used as it dissolves out filicic 
acid and leads to poisoning. If the head is not recovered, treatment may 
be repeated in 10 days’ time, or 3 months’ interval may be allowed by which 
time segments will have generally reappeared if the worm has survived. 
Carbon tetrachloride is given in capsules, the maximum adult dose being 
3 c.c. ; this is followed by a saline purge 3 hours later. 

Somatic T.ffiNiAsis 

Sparganum mansoni, — This is the plerocercoid stage of JHphyUobothrium^ 
mansoni (Cobbold, 1882) which has a somewhat similar Iffe-history to Z>. latum)^ 
The adult worm infests the intestine of the dog and cat, the ciliated embrjro 
is ingested by Cyclops* huckarti where it develops into a procercoid larva. ^ 
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When swallowed by the second intermediate host, which majr be a snake, 
bird or mammal, including man, the cyclops is digested, the liberated larva 
penetrates the stomach and, travelling under the peritoneum, reaches the 
deep somatic muscles, also the iliac fossa, lumbar region, pleura, urethra and 
eye where it multiplies asexually by transverse fission, many spargana 
resulting from a single plcrocercoid (Faust). Ingestion of spargana-infested 
tissues by the dog and cat results in intestinal tseniasis, but the adult stage 
does not develop in man. • 

Symptoms. — Pain, swelling and oedema of the subcutaneous tissues and 
muscles sometimes occur, and in ocular sparganosis, which is common in the 
Tonkin Delta, infiammation with pain, redness, oedema, lachrymation and 
ptosis may result. Human infection in Cliina often follows the direct trans- 
ference of spargana from infected frogs which are applied locally in the 
treatment of ulcers, etc. (Joyous and Houdemer). 

Diagnosis. — This is made by finding the unbranched sparganum larvae 
embedded by their scolices in a slimy matrix in the tissues. 

Treatment. — Where possible the parasite is removed surgically. 

Another species, Sparganum proliferum (Ijima, 1905), affects man in Japan, 
innumerable spargana producing nodules and honeycombing of the tissues, 
and elephantiasis if the lymph channels be involved. The adult stage and 
life cycle are unknown. 

Twnia solium. — The cysticercus stage of T. solium is occasionally found 
in man who may or may not have harboured the adult parasite. The cyst, 
which is generally surrounded by a fibrous-tissue capsule, consists of an 
opalescent bladder containing a single evaginated head with hooklcts. Various 
tissues, including the brain and its ventricles, the liver, lungs, orbit, and muscles 
may be involved. 

Symptoms. — Subcutaneous nodules (^x 1 cm.), muscular weakness and 
pains may be encountered, also Jacksonian epilepsy if the brain be involved 
(Cysticercus cellulosce or racemosus). The diagnosis is established by biopsy 
of a subcutaneous cyst, or X-Ilay examination revealing calcified nodules in 
(the muscles, brain, etc. Ophthalmoscopic examination may show retinal 
lesions, while eosinopliilia and skin hypersensitive ness and positive comple- 
ment-fixation reactions with taonia antigens may be found. Accessible cysts 
can be excised, but the prognosis is bad if the brain be involved. 

Tccnia multiceps (Leske, 1780). — Ccenurus cerebralis, tlie cystic stage 
of the caniTie tape-worm, T. multiceps, coramordy affects the brain of 
goats and sheep ; it lias been recorded in man, producing epilepsy and 
aphasia. 

Echinococcus granulosus (Batch, 178G). — This small tape-worm (2*5 to 
6 mm. in length) inhabits the intestines of dogs, jackals and wolves ; it 
consists of a head with 4 suckers, a rostellum and booklets and 3 or 
4 segments, of which only the terminal one is gravid. Intermediate hosts 
include sheep, cattle and pigs. Man acquires the disease from swallowing 
water and uncooked vegetables, etc., contaminated with infected canine faeces, 
or by handling and fondling infected dogs. Hydatid disease is frequently 
contracted in childhood and is most common in sheep-breeding countries 
like Australia, New Zealand, the Argentine and South Africa ; it also occurs 
in Iceland but is less frequently encountered in Europe. 

Development.— After the egg is swallowed, fiie six-hooked embryo 
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escapes from its shell, traverses the intestinal wall, invades the blood vessels, 
and metastasises generally in the liver, but less frequently in the lungs, brain, 
bones, and muscles, etc., where it loses its hooks and forms a cyst, the wall 
of which consists of two layers, a laminated outer layer, the ectocyst, and a 
granular inner layer, the endocyst# As the cyst grows, it exerts mechanical 
pressure and toxic effects on adjacent host tissue resulting in inflammatory 
reaction and the formation of a fibrous tissue capsule known as the adventitia. 
Endogenous budding from the granular layer of the cyst results in the forma- 
tion ,of brood capsules, scolices, and daughter and granddaughter cysts. 
Exogenous budding sometimes occurs, especially in bone, while atypical 
development in viscera like the liver may result in alveolar or multilocular 
types of hydatid. It is improbable that a second parasite, E, multilocular is ^ 
exists. 

Symptoms. — The clinical picture is very varied . Cysts may be symptom- 
less for many years until pressure effects are produced, or they may rupture 
or suppurate with the production of acute illness. Rupture into a vein may 
lead to sudden death from an embolus of daughter cysts, or to an anaphylactic 
syndrome characterised by injected conjiinctivje, lachrymation, vasomotor 
colla})se, urticaria, oedema, respiratory distress and eosinophilia. Rupture 
into the peritoneal cavity may produce an acute abdominal crisis followed by 
peritoneal echinococcosis, secondary cysts developing fronr scattered scolices, 
or if the cyst rupture into a bronchus natural cure ma,y ensure. Suppuration, 
especially of liver cysts, is not uncommon, while in some 30 per cent, of cases 
their degeneration and death with subsequent calcification lead to natural 
cure. The inferior aspect of the right half of the liver is the commonest site 
affected, while the right lung is three times as often involved as the left. 
Brain cysts closely simulate cerebral tumour, while echinococcosis of bone, 
owing to its rapid exogenous growth, often leads to a fatal issue, especially 
when the pelvis and vertebral column are involved ; a pressure myelitis may 
result. 

Diagnosis. — A history of contact with dogs in childhood is important ; 
hydatid thrill, if ])resent, is pathognomonic. Collapsed cysts, membranbj^ 
scolices and hooklets may be coughed up or passed per rectum, while the 
aspiration of a clear watery fluid containing considerable amounts of sodium 
chloride and hydatid elements clinches the diagnosis. As})iration, hoAvever, 
should never bo carried out in lung cysts except on the oj)e rating-table owing 
to the danger of drowning from rupture into the bronchial tract. X-Ray 
examination is of considerable importance in localising liver and lung cysts, 
while the complement- fixation and precipitin reactions and the intradermal 
test have greatly increased the percentage of cases correctly diagnosed before 
operation. Eosinophilia may occur, especially if a cyst has recently ruptured. 

Treatment. — No medical treatment is available except for the anaphy- 
lactic syndrome, ^when adrenalin (10 m..,of 1 in 1000 solution) ^should be 
administered. As a rule, calcified cysts should not be operated on. After 
the injection of formalin to kill scolices the cyst content should be evacuated 
and the adventitia sewn up when possible ; suppurating cysts must be 
drained. Special care must be taken to prevent soiling of the peritoneum 
with the cyst contents^ in hepatic hydatid. 

6. Caiimicuabl Low. 

N. Hamilton Fairley. 
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C. DISEASES DUE TO NEMATODES (ROUND-WORMS) 

STRONGYLOIDIASIS 

* 

Stron']yloi(hs stercoralis (Bavay, 1876). — k. common tropical parasite of 
man, the female worms living in the jejunum and duodenum, and in massive 
infections invading the bile and pancreatic ducts, the stomach and colon. 

iEtiology. — The eggs hatch out rhabditiform larvsB which appear in 
the feces : rarely, where intense diarrhoea is present, the eggs (50-80 x 30-34 
/t), which resemble ankylostome ova, may be found. The rhabditiform 
larvae give rise either directly, or indirectly, through a sexual circle, to filari- 
form larvae which invade the skin or mucosa and follow a similar route 
to ankylostomes proceeding via the lung to the intestine. 

Pathology. — Intestinal catarrh or an enteritis, with extensive erosions 
of the mucosa, giving rise to a “ beefsteak ” appearance, may occur in 
heavy infections. 

Symptoms. — Initial dermatitis and lung symptoms may bo seen during the 
first few days. Mild infections show no symptoms ; severer infections 
may ])resent epigastric discomfort after meals and diarrhoea wliich occasion- 
ally is very intractable. Occult blood may occur, urticaria and oedema 
are sometimes noted, and dermal sensitivity can be demonstrated to 
strongvloid protein. 

Diagnosis. — This is made by finding the rhabditiform larvae in the 
stools, which should be mixed with water and strained through muslin. 
Hook-worm embryos have a longer pre-oesophageal mouth cavity and occur 
w-itlun the egg. 

Treatment. — Gentian violet, recently introduced by De Langer, appears 
to be a specific when given as a keratin-coated pill (2| grains) thrice daily 
after meals for 10 days. Faust reports cure in 45 out of 47 followcd-up 
cacies. Older treatments with sulphur, filix-mas, oil of chenopodium and 
Carbon tetrachloride were less satisfactory. 

Allied helminths, including (Schneider, 1886) and Turbatrix 

aceti (Muller, 1783), the common vinegar worm, have been reported in the 
vaginal exudate and urine of women. 

FILARIASIS 

Filahiasis. — An inva.sion of man by members of the family FilariidcB. 
Several species are known to infest man, Filaria hancrofli or Wuchereria 
barter of ti, Filaria loa or Loa loa, Filaria perstans or Acanlhocheilonema per starts, 
and Filaria ozzardi or Mansonella ozzardi. Only the first two are of clinical 
importance. Two larval Filariidoi are known in which the adults have not 
been found — Microfilaria malaya (Brug, 1927) occurring in the peripheral 
blood, and Microfilaria streptocerca (Macfie and Corson, 1922) found commonly 
in the skin of natives on the Gold Coast. ' 

Filaria bancrofti (Cobbold, 1877). — This parasite hal a widespread tropical 
distribution, being especially common in India, the West Indies, Porto Rico, 
Southern China and the Pacific Islands. The adults are like fine catgut ( <^30- 
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40 mm. long ; 9 76-100 mm. x 0-2 mm.) ; they inhabit the lymphatics and 
periglandular lymphatic tissue, and produce embryos which subsequently 
invade the blood stream, living in the lungs and thoracic blood vessels by day 
and appearing in the peripheral blood only at night — noctural periodicity. 
The embryos are enclosed in a loose sheath and measure 230 320x7*5-10 /x. 
As Manson first showed, the intermediate host is a mosquito (chiefly 
Gulex fatigans), which sucks the embryos out of the blood at night ; meta- 
morphosis subsequently takes place in the thoracic muscles. The mature 
embryos are inoculated into man via the proboscis (Low). Develop- 
ment in the insect vector takes from 10 to 40 days, depending on the 
temperature, etc. In the Pacific where F. bancrofti is transmitted by 
AMcs variegatus, which bites in the daytime, the filaria is non-periodic in 
type. It is possible, however, that this filaria is of a difi'erent race or sub- 
species. 

Pathology. — The parent worms may produce little damage : at other 
times they injure the lymphatics, causing filarial lymj)hangitis, abscess, 
varicose groin glands, chylocele, lymph scrotum, chyluria, chylous ascites 
and elephantiasis which often involves the lower extremities, scrotum or vulva. 
These changes are partly mechanical and partly attributable to helminthic 
toxins which induce lymphangitis and inflammatory changes in the tissues, 
resulting in fibrosis, obstruction and lymph stasis. As far as is known the 
embryos are non-pathogenic. 

Symptoms. — The disease is symptoroless unh ss obstruction to the lymph- 
flow and lymphangitis ensue ; the latter is a.^sociatcd with rigors, high 
fever, tender enlargement of lymphatic glands and inflamniatory swelling 
of the affected parts. O’Connor has recently described palpable focal spots, 
consisting of dead worms from which the lymphangitis may radiate upward 
or downward in the limb. Adequate evidence that streptococci play an 
aetiological role is not forthcoming, but they may appear as secondary con- 
taminators. In lymphuria and chyluria the patient often passes white, 
milky urine which may be mixed with blood. Other clinical manifestations 
depend on the site and nature of the lesions. ' ^ 

Diagnosis. — The presence of an unexplained cosinopliilia may suggest 
searching the blood for embryos, while the new intradermal test, using 
Dirofilaria immitis extract as antigen is proving of value, especially in 
distinguishing the non-filarial from filarial types of elephantiasis where 
embryos have generally disappeared. 

Treatment. — Prophylaxis depends on mosquito destruction and the 
use of mosquito nets, etc. No specific drug treatment is known, but the 
application of an ethyl chloride spray to focal points has been recently 
advocated to abort lymphangitis. Surgical intervention may be necessary 
for various elcphantoid conditions. 

Loa ha (Cobbold, 1864). — Human infestations with this parasite occur 
in West Africa. The adults inhabit the subcutaneous and retroperitoneal 
tissues, while the sheathed embryos have a diurnal periodicity (9 a.m. to 
9 p.m.) ; several years may elapse before they appear in the peripheral 
blood. Transmission is by certain species of mango-fly {Ghrysops dimidiata 
and C. silacea) which* feed in the daytime. Clinically the worms give rise 
to urticarial eruptions Sjpd puffy, painless, white swellings the size of a hen’s 

lasting 2 to 3 days, known as Calabar swellings. These are due to an 
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oedema of the subcutaneous tissue and probably represent an anaphylactoid 
reaction to helminthic products or toxins. Leucocytosis associated with 
a marked eosiiiopliilia (20 to 60, per cent.) is characteristic, and dermal hyper- 
sensitiveness to diro-filarial extract is shown in almost every case. Positive 
complement-fixation reactions arc also ‘given with diro-filarial alcoholic 
extracts. Neuritic pains may also be complained of. Not infrequently 
the worms appear, about the eye, and in their migration across the con- 
junct! V8e give rise to transient conjunctivitis and lachrymation. Where 
visible, the worm should be surgically removed under local anaesthesia. 


ONCHOCERCIASIS 

Onchocerca volvulus (Leuckart, 1893). — This nematode, found on the 
west coast of Africa, inhabits the subcutaneous or connective tissues of mim, 
often giving rise to nodular, subcutaneous, cystic tumours, 1 to 10 cm. in 
diameter, over wliich the skin is generally movable, and in wliich lie entangled 
masses of worms and embryos encased in dense fibrous tissue. The swellings 
are particularly common around the elbows, knees, ribs, iliac crests and great 
trochanter. Unsheathed microfilarigo may occasionally be demonstrated in 
the skin, especially of the loin and thigh, as well as in the circulatory blood and 
subcutaneous lymph channels, even though no evidence of disease exists. 
Blacklock has shown that transmission is by the buffalo gnat, Simulium 
damnosum. Localised tumours may be removed under local anoesthesia. 

Onchocerca cmcuiiens (Brumpt, 1919). — This parasite is found in Guate- 
mala and Mexico. It produces flat nodes (Guatemala nodules) up to 2 cm. 
in diameter, especially affecting the scalp and face, and an eruption known 
as “ coastal erysipelas,” associated with pain, tumefaction and fever. Un- 
sheathed microfilarias indistinguishable from 0. volvulus may be found in 
the peripheral blood and subcutaneous tissue, especially of the ear lobe. 
Transmission is thought to be by the coffee-fly, a species of Simulium. 


DIUCONTIASIS 

Dracunculus medinensis (Linnaeus, 1758). — Guinea-worm disease is 
common in India, Persia and Africa. The adult female, measuring 40-120 cm. 
X 0*5-1 *7 mm., inhabits the subcutaneous and interstitial tissues, and takes 
some 12 months to reach the skin where it secretes some toxin producing 
a blister which later ulcerates, and permits, on contact with water, the reflex 
discharge of embryos from the i>rolapsed uterus which perforates the base 
of the ulcer. The worm itself is often surrounded by a fibrous-tissue canal, 
Pedtschenko in 1879 produced evidence that a cyclops was the intermediate 
host. Man becomes infected by swallowing these crustaceans in drinking 
water. 

Pathology. — Three factors are responsible for pathological lesions, 
namely, the worm, the embryos and secondary baetprial invaders. The 
toxic substance responsible for blister formation may, if absorbed, lead to 
anaphylactoid symptoms. Premature ejaculation of embryos may produce 
subacute sterile abscess. Bacterial invaders, especially Staphylococcus 
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aureus^ Bacillus coli and streptococci are responsible for acute abscess 
cellulitis, bubo, synovitis, arthritis and septicsBmia ; these complications 
almost invariably result from the retraction into the tissues of a taut, elastic 
worm, broken during efforts to extract it. 

Symptoms. — Prodromal symptoms consist of an itchy, urticarial 
eruption (40 per cent.) which may be associated with vaso-motor collapse, 
vomiting, diarrhoea, dyspnoea and high eosinophilia, followed a few hours later 
by blister formation and ulceration (Fairley). The lower extremities are 
commonly involved (86*5 per cent.), and in decreasing frequency the arms, 
trunk, buttock and scrotum. Septic complicaiioiis are frequent, and con- 
tracture of tendons and fibrous ankylosis of joints sometimes result. Neuritis 
and muscular rheumatism may be produced by calcified worms which 
on X-Ray examination show a pathognomonic, convoluted, moniliform 
shadow. 

Treatment. — This dex^ends on the stage at which the patient is seen. 
Anaphylactoid symxjtonis are best treated by injections of adrenalin (m.x. 
of a 1 (H ) 0 solution). A blister, if present, should be asxarated. Once an 
ulcer has formed it must be treated with antiseptic dressings and the worm 
subsequently extracted either by intermittent traction and massage, or by 
multiple incisions under local anaestliesia. The outline of the worm becomes 
more obvious if the tissues are sxmiyed with ethyl chloride. When the worm 
is closely convoluted the wliolc area may be excised en masse. The old 
method of gradual extraction by winding round a match and daily douching 
with water until the uterus is emptied still has its advocates. Localised 
abscess must be treated by x>iJ'Ssing a xuobe through the sinus and slitting 
up the canal in wiiicli the worm lies. Other comxdications are treated along 
general surgical lines. 


TRICHINIASIS 

Definition. — A disease produced by tlie embryos of Trichinclla spiralis 
(Owen, 1835) during their migration from the human intestine to the muscles> 
i£tiology. — Infection is acquired by eating raw or underdone pork 
in which the larvae have encysted. After the cyst walls have been dis- 
solved by the gastric juice the embiyos mature and breed in the small 
intestine. The gravid female bores into the mucosa, depositing hundreds of 
viviparous larvae (100x6 f») which reach the muscles from about the 
ninth to the fortieth day via the liver, lung and left heart. The adults 
are small (dT 1*4-1 *6 mm. X 0*04 mm. ; / 3-4 mm. X 0-6 mm.) and live only 
a few weeks, whereas encysted larvae may survive for 25 years, though they 
often calcify wdthin 6 months. Rats act as reservoir hosts. 

Symptomatology. — For the first week during the invasion period gastro- 
intestinal symptoms develop with nausea, vomiting, colic and diarrhma with 
perhaps blood and mucus ; then when migration of larvae commences 
myositis of the tongue, laryngeal and intercostal muscles and the diaphragm 
occurs, giving rise to difficulty of swallowing, speech and respiration. The 
muscles of the jaws, ayms, legs and abdomen may also be involved with stiff- 
ness and pain ; the affected areas are exquisitely tender and hard to the 
touch. Owiema, especially of the face, urticaria, leucocytosis with high 
eosinophilia, prolonged remittent fever (102M04® F.) and sweating are 
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characteristic. Cachexia develops and, finally, during the period of larval 
encystment, the patient may succumb from toxaemia with respiratory 
disturbance and coma. ^ 

Diagnosis. — Early, the disease may be mistaken for ptomaine poison- 
ing, enteritis or dysentery, and later for rheumatic fever or typhoid. The 
intense eosinophilia should arouse suspicion, while later biopsy of a piece 
of the afiected muscle such as the deltoid at its tendinous insertion will often 
reveal precystic or encysted larvae. Embryos may be found in the, blood, 
especially from the twelfth to the twentieth day, by laking it with ten volumes 
of 3 per cent, acetic acid and centrifuging the deposit. 

Prognosis. — This largely depends on the intensity of the infection, 
the mortality rate varying in different outbreaks from 1 to 30 per cent. 
Convalescence is often slow and muscular atrophy may follow. 

Treatment. — Prophylaxis depends on careful meat inspection, and 
adequate boiling of pork ; curing by smoking and salting is ineffective. 
Special care should be taken at autopsy to prevent infection. 

Curative , — No specific treatment is known, but every effort should be 
made to expel the adult worms. Purgatives and glycerine, santonin, thymol 
and turpentine are employed for this purpose. 

(ESOPHAGOSTOMIASIS 

CEsophagostomum apiostomum (Willach, 1891). — This nematode fre- 
quently affects certain anthropoid apes and monkeys in West Africa, and 
not uncommonly man in Northern Nigeria. The rhabditiform larvae ex- 
sheath in the caecum, invade the bowel wall and give rise to inflammatory 
nodules in which they develop ; later they erupt into the intestine and 
mature. Dysentery -like symptoms, with haemorrhage and occasionally 
peritonitis and septicaemia, may result. The ova are indistinguishable from 
ankylostome eggs, but fortunately thymol, oil of chenopodium and carbon 
tetrachloride are specific for the adults (Faust). 

^ CEsophagostomum stephanostomum (Raillet and Henry, 1909). — The 
adult worms present minor differences, and in the only human case recorded, 
by Thomas in Manaos, Brazil, nodules were found in the ileum as well as in 
the colon. 


ANCYLOSTOMIASIS 

Definition. — Ancylostomiasis or hook-worm disease is caused by 
members of the faniily AncyloslomidcB. Five species may affect man — 
Ancylostoma duodenale (Dubini, 18i3), Necator americanus (Stiles, 1902), 
Aucyhstoma malayanum (Alessandrini, 1905), Ancylostoma braziliense (Gomez 
de Faria, 1910), and the Ancylostoma caninum (Ercolani, 1859). The first 
two species commonly affect man, the third and fourth rarely, while the 
larvae of the fifth may cause creeping eruption, 

Etiology. — A. duodenale , — Adults $ 8-10 mm.x0-4r”O-5 mm. ; $ 12- 
18 mm.xl mm. Ova are elliptical, thin-shelled , containing vitellus, 
segmented into 2 to 8 spherules, and measure 55-65x32-45 /a. N. 
iQtmmcant^tf.-T'Adults <J 7-9 mm. X 0*3 mm. ; P 9-]?2 mm. X 0*4 mm. The 
ova measure 64-75x36-40 /x. The buccal aimature of the two 
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species differs. The capsule is smaller in N. americanm, and has an irregular 
border instead of the four ventral hook-like teeth of A. duodenale ; there is 
also a pair of semilunar plates. All subsequent description applies to both 
these parasites. 

When faeces containing ova are deposited on moist earth the rhabiditi- 
form larvae hatch out in 24 to 48 hours : later they moult twice, developing 
into filariform larvae which may remain viable for 3 to 4 months. On 
contact with human skin the latter bore their way into the blood vessels, 
pass to the right heart and lungs whence they progress via the trachea, 
oesophagus and stomach to their natural habitat in the duodenum and small 
intestine ; here they mature and breed, egg-laying commencing in about 
6 weeks. The worms attach themselves &mly to the mucosa, feeding 
on blood and causing local bleeding (especially A. duodenale ) ; toxins also 
are probably secreted by the parasites which depress the erythroblastic 
activity of the bone-marrow. At autopsy oedema of the legs and 
. sacrum are common, and effusions and pelechise may involve the 
serous sacs. The heart is dilated and shows marked fatty degeneration, 
as do also the liver and kidneys. The duodenum and jejunum may present 
petechial hsemorrhages, especially at points where the worms arc attached. 

Symptoms. — At onset the larvsB may produce ancylostome dermatitis 
or ground itch, which clears up within 2 weeks unless secondary infection 
has occurred. In heavy infection symptoms may appear within 1 to 
2 months. These are largely related to the anaemia which is chlorotic in 
type, associated with a low colour index, and an increased blood volume. 
The counts in a severe case would show R.B.C.’s — 1,000,000-2,500,000 per 
c.mm.; haemoglobin = 10-25 per cent.; colour index =0-5. Leucocytes are 
normal or slightly increased in number, and eosinophilia is characteristic. 
Mild cases may be symptomless ; those moderately infected often complain 
of mental and pliysical lethargy, hyperacidity, epigastric tenderness, palpita- 
tions, and shortness of bieatli. The really seveie case typically snows a 
tallow-yellow discoloration of the alas nasi and forehead, a dry, earthy- 
coloured skin, pallor of the mucous membranes, mental sluggishness, dilated 
stomach and epigastric tenderness ; earth -eating sometimes occurs and 
constipation is frequent. Dyspneea, cough, palpitations, pulsating cervical 
veins and haemic murmurs are common ; retinal haemorrhage, oedema of 
the feet and serous effusions may occur. Hook-worm disease causes great 
economic loss to the community by lowering the individuaPs physical and 
mental capacity for work and predisposing to secondary infections like 
pneumonia and dysentery. In lilurope outbreaks have sometimes occurred 
in miners. 

Diagnosis. — A chlorotic anaemia, especially if associated with eosino- 
philia, should arouse suspicion in a tropical patient or miner, and the stools 
should be immediately examined for ova, preferably by the Clayton-Lane 
floatation method. 

Prognosis. — ^The mortality rate varies from 1 to 5 per cent., the chief 
danger being anaemia, which predisposes to intercurrent disease unless specific 
treatment be instituted. Hook-worm infection is specially serious in cluldren 
owing to its effects on their mental and physical development. 

Treatment — Prophylaxis , — ^This includes the treatment of carriers, 
the substitution of latrines for promiscuous defaecation, the proper disposal 
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of night soil, the treatment of contaminated ground and the wearing of 
good shoes and boots. Sanitation in mines must be satisfactory. 

Curative . — Many drugs hav<j been used. The best are P naphthol, 
thymol, oleum chenopodii and carbon tetrachloride. After relative starva- 
tion or light dietary for 1 to 2 days combined with saline purgation, 30 grains 
of well-triturated thymol are given in cachets, or 0*5 c.c. of oil of chenopodium 
at 6, 8 and 10 a.m. followed by magnesium sulphate (§1) at noon. Some 
follow up a thymol treatment by oil of cbenopodiurn one week later: the 
latter drug is especially valuable for associated ascaris and strongyloides 
infections, or if eggs have reappeared. Carbon tetrachloride is given to 
adults in doses of 3 c.c. either in liquid form or in hard gelatine capsules, 
but preliminary starvation is not advisable. The combination of carbon 
tetrachloride (2 c.c.) with oil of chenopodium (0*8 c.c.) is very effective : 
a light suj^per but no breakfast is allowed, and a saline jmrge is taken 2 to 3 
hours afterwards. Occasionally any of these dnigs may cause poisoning. 
Thymol solvents iiicluding alcohol, fats, i.e. butter and milk, castor-oil, 
ether, glycerine and chloroform must be avoided as they lead to excessive 
absorption of thymol. With carbon tel ra chloride, wldch occasionally 
induces acute liver atrophy, glucose and calcium salts can, wilh benefit, be 
administered beforehand ; it should not be used Avhere there is fever or 
hepatic, renal, pulmonary or heart disease, or calcium deficiency. After 
purgation, tlie object of which is to get rid of br)th drug and parasites, the 
stools are examined and the number of worms countcid ; 7 to 10 days later 
the stools are re-examined ; if ova have reappeared then another course, 
preferably with a different drug, is advisable. ( )lder remedies like eucalyptus- 
chloroform mixture and carbonate of guaiacol, etc., are still used by some. 


ASCAKTASIS 

•Definition. — An intestinal infection of man with the round w^orm 
Ascaris lumbricoides (LiiinsDus, 1758). 

iEtiology. — Adults d 17-25 cm.x3 mm.; p 20-40 cm.x5 mm. 
Tlie eggs are yellow, elliptical, possess a thick outer shell and measure 
50-70x40-50 />». Ova passed in human faeces devclo]) in night soil, 
and the fertilised eggs, swallowed by man in contaminated water or 
food, pass into the intestines where the larvcc penetrate the bowel wall and 
migrate to the lungs, sometim<;s producing ascaris prieumonia ; thence, via the 
trachea and oesophagus, they reach the intes-tine (Stewart). Ova appear in 
the fseces in 2 to 2| months. 

Symptoms. — During larval migration urticaria, ascaris pneumonia, 
and more rarely, ascaris nephritis may occur. Pulmonary complications 
appear early in the first week and are generally transient in nature. Adult 
worms may produce symptoms by toxic, reflex or mechanical means. 
Sensitized individuals occasionally develop rashes such as urticaria and oedema 
of the face, and in children, gnashing of the teeth, enuresis and convulsions 
are described. Keflex dyspnoea, abdominal pain and diarrhoea, with or 
without blood, may occur (ascaris dysentery), while masses of coiled-up 
worms sometimes produce acute intestinal obstructidn. Perforation of the 
intestine leads to peritonitis or localised abscess from which worms may be 
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discharged. Wandering worms may produce appendicitis or obstruct the 
pancreatic or bile ducts causing jaundice, or reach the liver producing liver 
abscess or cholecystitis. They have been known to enter tne larynx and 
cause oedema of the glottis or even to appear in the antrum of Highmore. 

Treatment. — Oil of chenopddium (IJ c.c.) and carbon tetrachloride 
(3 c.c.) are both specific remedies ; in combinaiion given as in ancylostomi- 
asis they are particularly efficacious (see Ancylostomiasis). Santonin 
(3 -5 grains) is the stock remedy : it may be given on consecutive or alternate 
days on three occasions combined with preliminary starvation and followed 
by castor-oil ; in children where the dosage is proportionately lowered it 
may be combined with scammony or castor-oil. Worms sometimes take 
48 hours to be ejected, and the only index to cure is the permanent dis- 
appearance of ova. 


TRICHURIASIS 

Definition. — An infection of the human intestine with the whip worm 
Trichuris trichiura (LinnsBus, 1771) formerly known as Tricitocephalus dispar, 
iEtiology. — Adults, 40-45 mm. ; 45-50 mm. Ova are brown, barrel- 
shaped with terminal knobs and measure 50-54x23 microns. Man is in- 
fected by swallowing the fertilised eggs in food and water ; on reaching 
the caecum the larvae are liberated and attach themselves to the mucosa. 
Occasionally they invade the appendix, colon and terminal ileum. 

Symptoms. — Clinical features are generally entirely absent, but reflex 
symt^toms are described in children and occasionally urticaria and eosino- 
pliilia arc induced. Rarely verminous appendicitis and peritonitis may 
result, and possibly csecal lesions may open up the w^ay for other infections. 

Treatment. — Thymol and oil of chenopodium may be efiective, but 
worms are often diflScult to eradicate. 


ENTEROBIASIS 

Definition. — Infection by the thread or pin worm Enterohius vermi- 
cularis (Linnaius, 1758). Adults S 3-5 mm.; p 10 mm. X 0-6 mm. The 
ova measure 50 x 20 /w, and are thin -shelled, colourless, plano-convex and 
contain coiled embryos ; they are rarely found in the fa)ces, being mainly 
liberated in the perianal region from dried gravid females. 

Symptoms. — The worms inhabit the colon, and when the patient is 
warm in bed at night may produce great discomfort and itching by migrating 
out through the anus. Eczema and pruritus ani may result causing sleepless- 
ness and neurasthenia. Sexual disorders, vesical irritability, frequent 
micturition, prolapsus ani and mucoid secretion may be observed, also in 
young girls vaginal discharge. Catarrhal appendicitis sometimes occurs, 
and worms may wander into the stomach. 

Treatment. — Infected children should occupy separate beds and wear 
gloves and keep nails shoit to prevent auto-infection when scratching. To 
kill the young worms in the csecum santonin and calomel, naphthalene (10 
grains) and chenopodium are employed, while the CTavid females are best 
treated by enemata after washing out the bowel with bicarbonate solution. 
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Salt water (20 per cent.), inf. quassi», tinct. of iron (40 m. to the pint), 
creosote (1| per cent.), sulphate of copper (1 in 2000), thymol (1 in 2500) 
glycerine (50 per cent.) and soap ipay be used. 

6. Carmichael Low. 

• N. Hamilton Fairley. 

D. DISEASES DUE TO INJURIOUS ARTHROPODS 


TICK BITES 

Apart from relapsing fever, tularaemia and certain typhus-like fevers 
the bites of several species of ticks, including Dennacentor andersoni, D. 
venustus, II cemophy satis punctata, Ixodes ridnus and /. Iiolocyclus, give rise 
to paralysis in man. Cases have been recorded from Australia, South Africa 
and the United States. The incubation period varies from several hours to 
6 days ; the bites, which are generally situated on the nape of the neck, are 
painful and cedematous, and the disease, which is afebrile, may be fatal, 
especially in children. The paralysis is of lower motor neuron type 
resembling that seen in infantile paralysis, and develops first in the legs and 
later in the arms and neck. In removing ticks the parasite should not be 
forcibly extracted until paraffin or carbolised oil has been applied, as this 
causes withdrawal of the head and so prevents it being broken. 

MITES 

Apart from scabies, camel itch and copra itch, all of which are caused 
by different species of mites, several typhus-like fevers, including tsutsu- 
gamushi fever, are transmitted by these minute acarincs. The harvest mites 
of temperate climates cause considerable itching and skin erythema, which 
aomes on 12 hours after exposure and increases for 36 hours. It may be pre- 
vented by sprinkling talc powder and sulphur or powdered napthalene on 
the stockings, and is best treated by washing the legs with benzine, green 
soap or salt solution, while the itchiness can be combated, as in flea-bite, by 
the use of 1 in 20 carbolic acid lotion or an ointment composed of acid, 
carbol. (ITI^ x), menthol (gr. v), zinc oxide (3 i and adip. prasp. (5 i) 
(Roxburgh) may be used. Larval mites of the family TrombididcB are known 
to cause skin eruptions in various parts of the tropics.. One, in the West 
Indies, produces red mite dermatitis (bete rouge), the little crimson spot in 
the middle of the itchy papule being diagnostic : another, in Mexico, has a 
predilection for the skin of the eyelids, prepuce and axilla. Owing to the 
fact that many adult mites have never been identified, species names are 
not generally available for the larvae. 

TONGUE WORMS 

The adults, which are degenerated, segmented «• arachnids superficially 
tesembling tape-worms, live in the lungs or nostrils of certain carnivora. 
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or ophidia, and deposit their eggs on vegetation ; when these are eaten the 
larvss encyst in the viscera of the intermediate host. Only two species have 
been reported in man, lAnguatula serrala, which occurs in parts of Europe 
and Brazil, the larvae encysting harmlessly in the human liver, and Poro- 
cephalus armillatus, which Gncyst9 in the mesentery, liver and lungs. The 
infection is not uncommon in the Belgian Congo. Pulmonary symptoms have 
been reported, and sometimes the larval forms wander free in the peritoneal 
cavity. The disease is only recognised at autopsy and no treatment is known. 


INSECT BITES 

Apart from specific disease transmission, bites from mosquitoes, biting 
flies, midges, lice, fleas, bugs, bees, ants, wasps and hornets may cause con- 
siderable inconvenience to man and occasionally result in local sepsis or 
septicaemia, both of which may end fatally. Mosquito bites occasionally 
give rise to streptococcal septicaemia, and those of horse flies to anthrax. 

Locally, insect venom may have haemolytic, neurotoxic or irritant effects 
producing limited inflammation, or the dermal wealing which results may 
have an anaphylactoid origin dependant on previous sensitisation, as Boycott 
has proved for midge bites. The stings of bees, wasps and hornets are in- 
variably painful, and in certain situations like the tongue and fauces may lead 
to respiratory obstruction, or in the larynx to death from oedema of the glottis. 
Anaphylaxis may follow bee or wasp stings in a sensitised individual. Such 
patients may suffer from profound vasomotor collapse, become comatose 
and die in 20 minutes. In a case of wasp sting recently seen by us the patient, 
who gave a history of having been stung on the scalp 6 years previously, was 
again stung on the third right finger : a wheal about 2 cm. in diameter 
rapidly appeared with surrounding erythema, and within 5 minutes the 
patient developed headache, lachrymation and injection of the conjunctivse. 
Giddiness, nausea, severe vomiting, rapid low tension pulse with vasomotof 
collapse, generalised urticaria, especially involving the arms and neck, and 
respiratory distress followed ; 3 hours later the general condition was greatly 
improved, but next day there was a large, puffy, painless swelling involving 
the subcutaneous tissues of the whole hand. The early and late local effects 
closely resembled those observed in the immediate and delayed intradermal 
reactions for hypersensitiveness to helminthic protein. 

Treatment.— Mosquito, midge and fly bites may to some extent be pre- 
vented by the use of essential oils such as citronella applied to the clothing. 
They should be treated by the immediate application of iodine, the subsequent 
itching being relieved by a 1 in 20 watery solution of carbolic or a 1 per cent, 
alcoholic solution of menthol. In bee and wasp stings, the sting should be 
carefully lifted or scraped out as pressure expels the contents of the poison 
sac. Ammonia, alkaline soap or methylene blue may be applied locally for the 
acid bee stings, and vinegar for the alkaline wasp stings. Adrenaline (n^x of 
1 in 1000 solution) should be immediately injected subcutaneously whenever 
anaphylactic symptoms develop. Sepsis is treated along the usual lines, and 
anthrax with Sclavo’s derum. 
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MYIASIS 

Definition. — An invasion of the tiasucfl hy larvao of dipterous insects. 

iEtiology. — Many flies deposit their eggs or larvae in decomposing dis- 
charges, and in the tropics wounds should always be protected as well as 
natural orifices discharging pus or foitid material. Larvae of special flies may 
develop in the nasal cavities, the ear, vagina, urethra, skin or in the intestine, 
and the fly Wohlfarlia magnlfica may deposit its eggs in the conjunctival sac 
with serious consequences. Two chief varieties are distinguishable, the dermal 
and the intestinal. 

The Screw Worm (Chrysomijia macellnria). — This fly, common in most 
of tropical and subtropical America, measures 9 to 10 mm. in length and is 
distinguished from the ordinary blue-bottle by the three black, linear, dorsal 
marks on its thorax, ft lays its eggs upon foul wounds, the larvae hatching 
in a few hours, and when mature measuring 2 to 3 inches in length. Super- 
ficially the larva resembles a screw, being formed of twelve segments, each 
with a scries of spines ; it burrows into and feeds on the tissues, causing great 
destruction locally. When the nose is aflected the larva) often pass into the 
accessory sinust's, bore their way through the bones and even penetrate the 
skull, causing death by purulent meningitis. The vagina and ear may also 
be attacked and the middle ear destroyed. 

Treatment. — Propliylaxis con.sists essentially in covering all wounds 
and discharging orifices, and avoiding sleeping in the open. Larva) can be 
removed from wounds by ordinary antiseptic methods, and for nasal cases 
injection of chloroform, carbolic acid or turpentine may be used. Accessory 
sinuses may need to be opened. 

The Mosquito Worm (Ver macaque, beef worm) (Dermatohia hominis vel 
cyaniventris. — This fly, common in Central America and adjacent parts of 
South America, measures 14 to 16 mm. in length, has a yellow head with 
jprbwn eyes, a greyish thorax and dark metallic blue abdomen. The eggs 
somehow become glued to the under surface of mosquitoes (particularly of the 
gQTiwsJ anthinosonia), biting flics and even ticks, and in this fashion the larvae are 
conveyed to the human skin where they invade the tissues via the puncture 
wound. A boil or warble results, containing a central opening through which 
the maggot breathes, discharges black excreta, and later escapes to the ground 
where it develops into a chrysalis and finally a fly. Cattle are also aftected. 
Had wen and Bruce have described a remarkable anaphylactic condition in 
oxen and sheep infected with larvae of warble flies (Hypoderma hovis, H. 
lineatum and (Eslrus ovis) characterised by dyspnoea, salivation, lachrymation, 
incontinent sphincters, vasomotor collapse, cyanosis and even death. This 
may be experimentally induced by injections of larval protein extracts or may 
result from natural trauma during life. Similar clinical features have not 
yet been recognised in man, though they probably occur. 

Treatment. — Natives kill the larv® with tobacco juice. The opening 
should be enlarged with a bistoury and the maggot removed with forceps ; 
the cavity soon heals if treated antiseptically. • 

Ver DU Cayor or Tumbu Disease. — This disease, common in Central 
and West Africa, is due to the larvae of the Tumbu Ay, Cordylobia anthropo- 
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phaga, which is 8-5 to 11-5 mm. long, yellowish in colour, with black abdominal 
spots. The eg^ are laid on the ground or clothing, and the emerging larvse 
bore their way into the tissues by means of mouth hooks. The first symptom' 
is a pricking sensation, followed by the appearance of a boil or warble which 
commonly affects the buttocks, thighs and scalp of children, and often becomes 
inflamed. Tlie larva takes about a fortnight to mature and then escapes via 
the central hole through which its fseccs were previously excreted. Sometimes 
the cavity suppurates. 

Treatment. — The aperture is enlarged if necessary, the maggot squeezed 
out, and the cavity treated antiseptically. 

The Congo Floor Maggot. — The adult fly, Auchmeromyia luteola, is 
found throughout tropical Africa ; it deposits its eggs on the floors of huts 
and out-houses, and when the larv83 have hatched out they suck the blood of 
people sleeping on the ground without causing pain. The larvae crawl actively, 
are 15 mm. long and consist of 11 segments. The adult is orange-yellow in 
colour, with longitudinal dorsal stripes on the thorax, and measures 10 to 
12 mm. in length. Prophylaxis consists in sleeping on raised beds. 

Intestinal Myiasis. — Fly larvae arc common in human faeces ; generally 
they are deposited after defecation, but sometimes they originate from the 
intestine, the eggs being swallowed by man in food. Many species have been 
described, the genera Sarcophaga, Fannia, Apwchceia and Anthomyia furnishing 
the majority of examples. Fannia canicularis accounts for most cases in 
Europe. Gastro-intcstinal symptoms may be mild or severe and include 
malaise, vomiting, diarrhoea and severe gri 2 )ing. General toxic features may 
include fever, rigors, hcadaclic, thirst and vertigo ; even convulsions have 
been described. The bile ducts may also be implicated. 

Treatment. — Castor-oil is generally sufficient, but thymol, filix-mas, 
santonin and turpenline heve also been recommended. 


SPIDERS 

• 

Though spiders (Araneai) generally possess poison glands and inject 
venom into their ])roy, only a few species, mostly of the genus Latrodectus, 
are dangerous to man. I^^xperi mentally sucli venoms may slow the pulse 
and respiration, and produce tetanoid spasms and bronchial contraction 
in guinea pigs. The red -b:i eked sjnders L. mactmis in America, and L, hasseltii 
in New Zealand and Australia produce local inflammation, oedema and 
numbness at the sit e of the bit e as well as neurot oxic manifestations. In Peru 
the “ pruning spider,” Glyptocranium gasteracanthoideSy causes local gangrene, 
hflematuria and neurotoxic symptoms. Robert noted oxyhaomoglobin and 
methinmoglobin in the urine of persons bitten by the “ cross spider,” Epeira 
diadema, and Sachs found in its venom a powerful hsomolysin. Probably 
many other spider venoms, like zootoxins generally, exert agglutinative, 
hssmolytic and nciirotoxic effects. I'he tarantulas, on the other hand, give 
rise only to minor symptoms, though any spider with an effective biting 
mechanism may produce secondary bacterial infection. If seen early, treat- 
ment consists in immediate ligature, incision and suction, or washing out the 
wound with permanganate solution. Cardiac and respiratory stimulants 
may be required. 
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CENTIPEDES 

These cliilopoda possess poison glands which discharge at the apices 
of a pair of specialised claws taking the place of the first pair of legs. The 
small centipede gives rise only to local manifestations associated perhaps 
with an erysipelas-like eruption, but the tropical species, Scolopendra gigantea, 
may cause around the punctures local necrosis and lymphangitis ; headache, 
vomiting, fever, coma, and in children even death may follow. Treatment is 
similar to that of spider bites. Strong ammonia applied locally is useful. 

SCORPIONS 

Scorpions possess paired poison glands in the post-anal segment of the 
spined tail ; this is thrust forward into its prey which is held in position 
by the formidable pedipalps. Scorpions in the tropics not infrequently kill 
children, and several species of the genus Buthus as well as Euscorpius italicus 
and Centrums exlicauda, etc., arc much feared. The bite is most painful, 
and toxic symptoms may include fever, sweating, vomiting, diarrhoea, 
muscular cramps, trismus, stiffness of the neck, muscular paresis, respiratory, 
failure and coma. Secondary bacterial infection is not uncommon. Local 
treatment may be instituted as for spider bite, and the immediate applica- 
tion of strong ammonia or a local injection of cocaine and adrenalin relieves 
the pain. The intravenous injection of specific antivenene (5 c.c.), prepared 
by inoculating scorpion venom into horses, has greatly lowered the mortality 
rate amongst children in Egypt (Todd). 

G. Carmichael Low. 

N. Hamilton Fairlev. 


E. DISEASES DUE TO SNAKES AND POISONOUS 

FISHES 

SNAKES 

Ophidiasis or snake poisoning results from the inoculation of venom by 
snakes of the families colubridse or viperidse ; non-poisonous species occa- 
sionally cause death through septic infection following their bites. 

.Etiology. — Snakes are carnivorous, and Alcock and Rogers showed that 
even non-poisonous species may have poisonous saliva. The venom is simpU 
a specialised secretion of the parotid (poison gland) utilised in killing and 
digesting prey, while the fangs are modified maxillary teeth anteriorly grooved 
in the colubridse, and completely canalised in the '^peridse. The biting 
. mechanism is vastly superior in the vipers since the fangs are longer, and 
capable of considerable forward rotation, whereas in the colubrines they are 
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generally shorter and more fixed. In biting, the snake strikes with great 
speed, opens the jaws, rotates forward the fangs, snaps the jaws together 
and ejects its venom from the poison gland via the duct and fang into the 
tissues in one almost instantaneous movement. The vipers withdraw im- 
mediately after biting. The colubrines often hang on to the bitten part and 
may need to be forcibly evulsed : to inject venom effectively they must have 
the lower jaw fixed, and though their venoms are more poisonous the yield 
is, as a rule, considerably less than that of the vipers. Viperine venoms 
contain a powerful thrombin producing intravascular clotting on intravenous 
injection, a cytolysin, known as haemorrhagin, acting on the vascular endo- 
thelium, and some toxic agent causing peripheral circulatory failure which 
is the chief cause of death. Colubrine venoms, on the other hand, often 
contain a hsemolysin as well as some toxic substance (the so-called neuro- 
toxin) which exerts a curari-like effect at the neuro-muscular junction leading 
to paralysis of respiration, and probably, in similar fashion, to the mani- 
festations of bulbar paresis so often observed clinically. The cause of death 
is respiratory failure, but this is due to the peripheral and not to the central 
action of the venom as was formerly thought. Hjemorrhagin in small 
quantity may also be present in certain colubrine venoms and exceptionally, 
as in the Australian tiger and brown snakes, they may contain considerable 
quantities of thrombin. 

Pathology. — In colubrine bites there is a congestive mode of death from 
peripheral res])iratory failure, associated with fluid blood, a dilated right 
heart, and congestion and (edema around the fang puncture. In fatal 
viperine bites there is hoeiriorrhage, thrombosis and digestion of tissue locally, 
associated with a spreading gelatinous mdema resembling “ red currant 
jelly,” which sometimes involves the subcutaneous tissue of the whole limb ; 
multiple luemorrhagcs are found in the viscera, serous membranes, etc. 
Ante-mortem clotting is present in small animals, but not in man where the 
blood is fluid unless, as rarely happens, the fangs enter a vein : death results 
from cardiac failure, peripheral vasomotor paralysis, secondary haemorrhage, 
or septic infection and local gangrene. * , 

Symptoms. — The clinical picture depends on the quantity and quality 
of the venom injected. Vasomotor shock follows both colubrine and viperine 
bites ; paretic features predominate in the former, and general haemor- 
rhagic manifestations in the latter. In colubrine bites the fang marks are 
not always visible, and pain and local swelling arc minimal ; these features, 
however, are marked in tlic case of viper bites, which show in addition much 
haemorrhagic oozing. Vasomotor collapse accounts for the cold extremities, 
blanched, white skin, low blood pressure, vomiting, rapid thready pulse and 
extreme prostration. Psychical shock is sometimes an added factor, and 
may produce a similar picture in terrified natives bitten by non-poisonous 
snakes. In the earlier stages in colubrine bites the muscular weakness, ataxic 
gait and blurred speech may produce a picture simulating alcoholism, and 
diplopia, ptosis and blunting of sensation are not infrequently added ; later 
there is inability to swallow, the tongue appears swollen, saliva dribbles 
from the mouth, the breathing, which was at first stimulated, becomes 
shallow and slow, and in fatal cases cyanosis, coma and convulsions of 
asphyxial origin ensue; death occurs from peripheral respiratory failure. 
Haemorrhagic extravasations (viperidse) may lead to cutaneous petechise, 
24 
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epistaxis, hsBmoptysis, hsomatemesis, hsematuria and melaBna. In the early 
stages the gums may ooze blood and the urine contain red corpuscles. 

Complications. — Blunting of the cough reflex and paresis of the muscles 
of deglutition may be followed by insufflation pneumonia. After krait bites 
the anterior-horn cells of the cord may faii to recover or an acute ascending 
paralysis may develop some 10 days later. With viperine poisoning, local 
suppuration and gangrene sometimes necessitate amputation. 

Course. — Death may occur within 20 minutes or many days later from 
cornplicatiojis. As a rule colubriiie cases surviving for 3 days recover. 

Diagnosis. — Generally this is not difticult, but cases may need to be 
differentiated from alcoholism and the bites of non-venonious snakes and 
scorpions. 'J^lie grooved or canalised anterior fangs in the upper jaw make 
identification of a poisonous snake easy. 

Prognosis. — This depends on the amount of venom injected, the efficacy 
of local treatment, and the availability of specific antivenene. Even with 
really deadly snakes factors such as clothing, inefficient biting, or a poor venom 
yield may juevent a lethal dose being injected, and this fact accoTints for many 
extravagant claims regarding the value of weird cures. Most first aid measures 
are useless since the ligature is a})plied ineffectively or too late, and once 
a lethal dose of venom has been absorbed into the circulation antivenene 
given intravenously is the only measure that will save life. 

Treatment. — Prophylactic , — Snakes bite man more often by accident 
than design, and in snake country a little knowledge and common sense 
regarding the natural habits of the ophidia, the use of lanterns in walking 
along roads at night, and the wearing of strong boots and leggings would greatly 
lessen the incidence of snake bi(e. Every second case is bitten belovr the knee. 

Curative , — Only two methods of treatment are of recognised value 
after a lethal dose of venom has been injected into the tissues : (1) Immediate 
ligature which delays absorption of venom, followed by such local measures 
as incision, excision, suction, or the injection of chemicals, the object of 
which is to remove or destroy inoculated venom before a lethal dose can be 
absorbed ; (2) the intravenous injection of specific antivenene. By tem])or- 
arily prolonging life, effective ligature may enable antivenene to be given in 
otherwise fatal cases. 

Local Measures , — In slieep bitten by the tiger snake (Notechis scutatus) 
the absorption time of a lethal dose proved to be only 2 minutes (Fairley), so 
to be effective a ligature must be in position at the earliest possible moment. 
Pressure must be applied over a single bone proximal to the heart, i,e, over the 
femur in foot and leg bites, and over the humerus in bites on the hand and 
forearm ; in finger and toe bites a boot lace may also be tied at the base of 
the implicated digit. Complete stasis of the circulation has to bo attained 
as judged by blanching of the nails and failure of incisions to bleed. Thick 
rubber tubing (f-inch) is an ideal tourniquet, but in the field, strips of clothing, 
loosely knotted and twisted with a stick, are effective, and every 20 minutes 
the tourniquet may be loosened for 30 seconds to flush the limb with blood. 
After ligature the sldn should always bo wiped clean or washed, otherwise 
incision and scarification may lead to absorption of venom deposited and 
dried there (Ferguson). Scarification with or without the application of 
permanganate crystals is not effective, and mere incision is of doubtful value ; 
It should be combined with suction either by the mouth or preferably with a 
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breast pump or a Bier’s suction glass. Excision of the bitten area and washing 
with permanganate solution, followed by mechanical suction is the best local 
treatment, and is the only one available where ligature is inapplicable as in 
body bites. Potassium permanganate and chloride of gold (10 to 20 c.c. of a 
1 to 5 per cent, solution) may be* injected locally, but cause tissue necrosis. 
Polyvalent antivenenes are now available for cobra and Russell’s viper in India, 
for the viperidge and colubridjo of Africa, for the more deadly snakes of South 
America and for the crotalinse of the United States. In Australia there is a 
monovalent antivonene for the tiger snake, but not for the death adder. 
The dosage varies, but antiveneiie must always be given intravenously as early 
as possible, and in colubrine bite is effective up to approximately two-thirds 
of the death time (Acton and Knowles). No case is too ill to receive it and 
even the most severely paralysed cases may recover ; such patients must be 
carefully watched, as paralysis may reappear and further injections be neces- 
sary. In viperine biles it is less effective, and must be given in full dosage at 
the earliest moment. Infiltration of the tissues with antivenene in the vicinity 
of tlie bite maybe useful (FitzSimmons). General Measures . — Patients must 
be kept warm and at rest. Black coffee and sal volatile may be given early, 
and adrenalin and piluitrin for vasomotor shock, but both alcohol and 
strychnine arc of doubtful value and should only be administered in pharma- 
copooial dosage. Artificial respiration may prolong life, and it is important 
in cases with pharyngeal paresis to swab out the throat and keep the head 
low when the patient vomits ; food should be v/ithhcld. and, if necessary, 
fluid given tlirough a stomach tube. 


POISONOUS FISHES 

In tropical waters casualties from poisonous fish are not infrequent. 
Ihe effects of jelly fish stings vary with different species ; many are harmless, 
others produce local features such as urticaria, oedema, marked itching, byrn- 
ing and erythema, sometimes followed by vesicular dermatitis or actual slough- 
ing and ulceration. Systemic symi)toms may follow rapidly and include 
lachrymation, coryza, muscular pains, constriction of the chest, dyspnoea and 
cardiovascular shock. Deaths have been reported. 

Fish of the genus Murcena bite with their powerful, grooved teeth down 
which poison from the venom sac enters the tissues ; many harmful species 
are known, and their venom may have a depressant action on both the cardiac 
and nervous systems. 

In other fish, such as the sting-rays, there arc barbs in the dorsal fin or 
elsewhere connected vith poison glands and these may produce not only 
severe inflammalion locally, but neurotoxic features. Tetanus organisms may 
simultaneously be inoculated. Certain species of Trachinus, such as T. draco 
found in the Mediterranean, and of Scorpeena, such as S. scropha inhabiting 
tropical waters, are particularly dangerous, causing intense local irritation, 
oedema, paralysis of the part, collapse, dyspnoea, delirium and even death 
within 24 hours. Septic infection may follow. Local treatment as for snake 
bite should be adopted. 

, 6. Carmichael Low. 

N. Hamilton Fairley. 



SECTION V 


DISEASES DUE TO PHYSICAL AND 
CHEMICAL AGENTS 

CAISSON DISEASE 

Synonyms. — Conipressocl Air Illness ; Divers’ Paralysis. 

Definition. — Caisson disease is the name given to a s(‘ries of phenomena 
which may result in any living animal upon return to a normal atmospheric 
pressure after exposure to an air pressure which must exceed 18 Ih. to the 
square inch above mean atmospheric pressure. These phenomena occur 
the more frequently and severely the greater the air pressure, and in direct 
proportion to the length of time of exposure to the liigh air pressure, and the 
more rapid the return to a normal atmospheric pressure. They are caused 
by the saturation of the living tissues with nitrogen at high atmospheric 
pressure which, on too rapid return to lower atmospheric pressures, boils 
within the tissues, and this liberation of bubbles of nitrogen causes tissue 
disruption and destruction on the one hand, and gas emboli on the other. 
The major capacity of fat to hold nitrogen in solution oauses the liberation 
of nitrog(in bubbles to occur most readily in the fatty tissues, and this occurs 
more easily in those parts of the body where the blood supply is less abundant, 
and therefore the rapid return of the excess of nitrogen to the atmosphere by 
s^ution in the blood stream less easy. For these reasons the white matter 
of the nervous system, composed as it is of fatty substance, and particularly 
those parts of it which are less liberally supplied with blood, such as the white 
matter of the lower dorsal spinal cord, is the most common site of gas libera- 
tion. The joints and also their surrounding structures, which are lowly 
vascularised, are also common sites of the lesions, as are also the subcutaneous 
tissues of fat subjects, on account of the high solubility of nitrogen in the fat. 

These phenomena occur only upon decompression, and are always pre- 
ventable if adequate means be adopted (1) to limit the time of exposure 
to very high atmospheric pressures, so that high degrees of tissue saturation 
with nitrogen shall not occur, and (2) to regulate the return to normal atmo- 
spheric pressure by graduated decompression, in such a way as to prevent 
1 oiling of nitrogen in the tissues. They are curable, after they have appeared, 

1 y immediate recompression followed by very gradual decompression. Ex- 
posure of the living animal to very high atmospheric pressures may be asso- 
ciated with most serious and usually fatal results, which occur before 
decompression, and which are due to over-saturation* of the tissues with 
oxygen, death resulting from oxygen poisoning. 

^tiology« — ^This disease made its appearance in tlie middle of the nine- 
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teenth century, when the invention of Siebe’s diving dress and of subaqueous 
chambers made it possible for subaquatic engineering and marine salvage 
to be performed under high atmospheric pressures. The men work in a 
pressure of air, which just exceeds the hydrostatic pressure of that depth 
of water which extends from the working position to the surface, and the 
pressure is produced and maintained by pumps and regulating apparatus. 
Workmen reach the working face of the caisson by passing from the normal 
atmosphere through a series of chambers with airtight doors, in which the 
air pressure is raised by rapid stages, until the high pressure of the working 
face is reached. They leave through the same chambers, the air pressure 
being lowered for some space of time in each as they pass through. This 
process is termed “ compression and “ decompression,” or “ locking in and 
out.” The diver is compressed as he slowly descends by an increasing air 
pressure from his pump, and is decompressed as he ascends much more slowly, 
this compression being regulated by an automatic valve in his helmet which 
retains the air pressure until it exceeds that of the water pressure outside. 
Caissons are worked under a much lower pressure than that at which divers 
can work ; but the working shifts are much longer, whereas the diver at great 
depths remains down only a very short time. Roughly speaking, efich 
33 feet of water produces a pressure of 15 lb. to the square inch (5^ fathoms). 
Caissons are usually worked at a pressure of below 35 lb. and in 6- to 8-hourly 
shifts, but they have been successfully worked at a pressure of 45 lb. with 
2-hourly shifts, and at 50 lb. with 1-hourly shifts. Divers frequently work 
at 20 fathoms (53 lb.), and the record depth and pressure reached has been 
210 feet (95 lb.). 

During compression no trouble is experienced beyond discomfort in the 
ears and rarely perforation of the membrane tympani, from disparity of air 
pressure in the middle e«ar. This the workmen avoid by opening the 
Eustachian tubes with an act of swallowing or yawning ; but it must be 
remembered that no person suffering from Eustachian catarrh should be 
allowed to enter the air locks. Under high atmos])heric pressures co/U' 
bustion proceeds more readily, a candle when lighted burns away furiously, 
and a pipe bursts into flame with each draw. The workmen find that they 
can work more easily and with less fatigue. 

The symptoms of the disease become manifest upon return to a lower 
atmospheric pressure, and directly in proportion to the suddenness of return 
to such pressure. If the return to a normal atmos])lieric pressure from a 
high and prolonged pressure bo sudden, there may be a liberal escape of 
bubbles of nitrogen gas in the blood and in the tissues. The presence of 
the nitrogen may sometimes be felt as gas crackling underneath the skin oi 
subcutaneous emphysema. 

When the return to a normal atmospheric pressure is more gradual, the 
nitrogen may have time to escape from the blood and from most of the tissues 
by diffusion through the lungs, but in those tissues which are relatively less 
vascular, and from which, for that reason, interchange of gases by means of 
the blood stream is slow, or in those tissues in which nitrogen is especially 
soluble, such as the fats and myelin of the nervous system, the nitrogen is 
liable to escape in tie form of bubbles, and to the mechanical effects upon 
the tissues in which tjie boiling of the nitrogen occurs, the symptoms of 
caisson disease are due. 
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That part of the nervous system which is least vascular, namely the 
four lower dorsal segments of the spinal cord, is the most common region 
for the lesions to occur, while the joints and peripheral nerve trunks are 
often affected. 

Massive escape of gas may occur into ‘the blood stream, and the heart 
has been found distended with gas after death in rapidly fatal cases. A 
similar escape of gas into the intestines may produce severe and even fatal 
abdominal distension. It is doubtless one of the causes of the abdominal pain, 
nausea and vomiting which are common syin])toms of compressed air sickness. 

The liberation of these gases, and therefore the occurrence of the com- 
pressed air disease, depends directly upon these factors — (1) the amount of 
pressure to which the living animal is exposed ; (2) the length of time of 
exposure to the high pressure ; and (3) the rapidity with which a return is 
made from the high pressure to normal atmospheric pressure. For example, 
the malady never occurs after short exposures, such as 15 minutes at a 
pressure of 45 lb., or 2 minutes at a pressure of 75 lb., even though decom- 
pression be as rapid as possible, for these 2 )eriod 8 are too short to allow of 
nitrogen saturation of the tissues. It is for this reason that compressed air 
sickness is so much less common in divers, who for the most part work for 
very short times only at high jnessurcs, and so much more common in caisson 
workers, who work for many hours at a stretch at a pressure of from 30 to 
40 lb. 

There is one other factor which must be carefully borne in mind, and 
that is the amount of fat present in the body, which, from its nitrogen dis- 
solving qualities, greatly increases the tendency to nitrogen boilii\g within 
the tissues if it be present in large amount. It has been shown experi- 
mentally that fat animals succumb to the disease while lean ones escape, 
and experience has shown the necessity of excluding fat workmen on account 
of their liability to the malady. 

The disease is obviously always preventable, firstly by shortening the 
periods of exposure according to the height of the f)ressurc so as to obviate 
nitrogen saturation ; and secondly by arranging that such a graduated and 
prolonged return to normal pressure be made, as will prevent any possibility 
of nitrogen boiling, the slow return to normal pressure allowing of the nitrogen 
desaturation of the tissues without bubble formation. 

It is quite safe, and docs not produce any ill effects whatever for a man 
to breathe pure oxygon for as many as 6 hours at a time. This has been 
proved by the use of the Siebe-Gornian life-saving dress for rescue work 
from choke damp in mines. Beyond a certain limit of juessure, however, 
oxygen becomes poisfonous. Highly compressed air causes rajud toxic 
effects in projjortion to the partial pressure of the oxygen. It tends to cause 
direct death of the tissues. At lower partial pressures it has a coiivulsant 
effect, and at still lower pressures produces cong(‘stion of the tissues and 
especially of the lungs, which may present consolidfition and all the signs of 
acute pneumonia, however slowly and carefully decomi)rcssion has been 
accomplished. The limit of safety so far as oxygen poisoning is concerned 
is 10 atmospheres, or 300 feet of water. Neither divers nor caisson workers 
ever work at anything like so high a pressure. • 

The essential feature on post-mortem examinatipn is the presence of 
bubbles of nitrogen in the tissues or bulky collections of nitrogen within the 
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organs, as in the heart or in the intestines, and the results of the associated 
tissue disruption and air emboli. When it is considered that the mass of 
blood constitutes about 5 per cent, of that of the whole body, and that the 
capacity of the tissues in a thin subject is thirty-five times that of the blood, 
the ratio being much higher in a iat subject, since fat will dissolve five times 
as much nitrogen as will any other tissue, the presence of bubbles in the 
tissues, and especially in the fatty tissues, will readily be understood. 

The bubbles form first in the venous blood and in the fatty tissues, where 
they grow by accretion and cause tearing of the tissues, while air emboli 
and subsequent necrosis arc common. Hundreds of bubbles have been 
counted in the spinal cord, and these are much more numerous in the white 
than in the grey matter. Collections of nitrogen may be found in the sub- 
cutaneous tissues, and may cause palj)ablc crackling. Bubbles of gas are 
not uncommonly found in the liver cells. Occasionally similar lesions are 
found in the brain or in the eye, and in fact may occur in any of the tissues. 
In every fatal case which has been adequately examined patches of necrosis 
in the dorsal region of the spinal cord, with the usual secoiKlary d(‘g(*nerations, 
have been found. 

Symptoms. — The symptoms may be first manifest during the process 
of decompression, when the latter is rapid, and from a high pressure. More 
often the signs of the malady appear soon after a normal pressure is reached, 
while not infrequently they do not present themselves until an hour or more 
has elapsed. In slight cases headache, giddiness, di])lopia and faintness 
may occur, and those sy?nptoms ])ass off soon and leave no trouble. Severe 
and imj)ortant symptoms occur in tlie following order of frequency : (1) pain 
in the extremities or trunk, commonly called by the woj-kmen the bends ** 
from the position in which the painful limbs are held ; (2) pain in the 
epigastrium, sometimes accompanied by nausea, vomiting and abdominal 
distension ; (3) })ara])h‘gic paralysis which usually involves motor, sensory 
and sphincter func-tions, and extends as high as the ninth dorsal segmental 
level ; (4) headache, vertigo and coma ; (5) sudden death ; (6) hemiplegia 
or monoplegia of cerebral origin. * • 

The pain in the limbs is of a neuralgic character and is referred to the 
joints, which are kept in the scmillcxcd position, any attempt to straighten 
them causing great ])ain. The pain may come on gradually, or suddenly, 
and may be sliglit and transient, or severe and persistejit. It is often intoler- 
able. The knees, ankles and hips are tlie most fr(*quently affected ; but 
sometimes the joints of the upper extremities, or of the back and especially 
of the lumbar region, may be alfceted. Epigastric })aiu is common, and 
unless quickly relieved l)y reconqm'ssion is followed by nausea and vomiting. 

The paraplegia usually has its u])per lijiiit in the lower dorsal, but it 
may reach the cervical region and involve tlie arms. It comes on rapidly, 
and involves motor, sensory and siihincter functions. It may be of any 
degree of severity from a slight and transient cllect to a complete and 
permanent loss of tlie functions of the spinal cord. The paraplegia occurs 
with increasing frequency and completeness in proportion to the degree of 
pressure and the length of exposure to its influence. It occurred in 61 per 
cent, of 119 cases in 9he St. Louis bridge caissons, which were worked at plus 
60 lb. of pressure, and among these there were 14 deaths. There is no 
general relation between the pain and the paralysis, as either may occur 
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without the other, and it seems, therefore, that the pain is due to a peri- 
pheral lesion and not to the lesions of the spinal cord. It is an interesting 
fact that the peripheral pains njay persist in severe degree, even when there 
is total loss of pain sensibility from the spinal cord lesions. 

Course and Prognosis. — The duration of the attack may vary within 
very wide limits. The severity of the initial 8ym])tom8, and the immediate 
application of appropriate treatment, are the all-iraportant modifying factors 
in the prognosis. The attack may last for a few hours only, or it may con- 
tinue for days. The paralysis may recover in a few days, or it may last for 
months and may never recover. Death occurs only in cases which have 
severe initial symptoms, and except when occasioned by complications such 
as cystitis and bed-sores it usually takes place shortly after the attack. 

Treatment. — Prophylactic . — Since the malady is due entirely to 
nitrogen saturation of the tissues, and the subsequent escape from solu- 
tion of this gas into the tissues during a too rapid return to normal ])re'asiires, 
it follows that the malady can always be prevented by adopting suitable 
period lengths for compression. In the first place, the malady never arises 
from compressions below plus 18 lb. to the square inch, or roughly 4.0 feet of 
water, and those who work at such a pressure may do so for long hours 
and return to a normal pressure rapidly, and without any risk. At higher 

P ressures the working shifts must be shortened as the pressure gets higher. 

'he shifts should be not longer than 6 to 8 hours at a pressure of 30 to 35 lb., 
or 3 atmospheres ; 2 to 3 hours at a pressure of 45 lb., and 1 hour only at a 
pressure of 50 lb. At higher pressures than this, which are only encountered 
Dy divers, a few minutes* exposure is allowed only. 

Compressed air sickness never occurs if the return to the normal atmo- 
spheric pressure be sufficiently slow. Animals can be exposed to very high 
pressures short of those causing oxygen poisoning, with impunity, provided 
they be decompressed slowly enough. This decompression is carried out in 
the case of the diver by raising him to various levels in stages, and letting 
him remain at each stage a longer and a longer period as the surface is 
approached. In the case of caisson workers a series of air-locked chambers 
is provided in which the air pressure is lowered in stages, the men remaining 
longer and longer at each stage as they approach the normal pressure. The 
important fact in connection with decompression is that the absolute pressure 
can always be halved forthwith without any risk. In the first air lock on 
leaving the working face of a caisson, for example, the pressure is at once 
reduced to one-half that of the working face, and in the remaining air locks 
the pressure is reduced by stages until zero is reached. 

Leonard Hill hadi shown experimentally that it is always safe to lower 
the pressure to plus 20 lb. by gradual decompression during the space of 
10 minutes, then to wait at that yiressure for 2 hours, and then bring the 
pressure to zero by gradual reduction in 10 minutes. The Admiralty rules 
for divers require that a diver working, say at 140 feet shall be first raised 
straightaway to a depth of 50 feet where he waits 10 minutes, then to 40 feet 
for 10 minutes, 30 feet for 20 minutes, 20 feet for 30 minutes, 10 feet for 35 
minutes, and then he leaves the water abruptly. 

The difficulty and danger is the tendency on the* part of the workers 
to curtail these weary waits, and get away from work as soon as possible. 
It is important that all fat subjects, and all those who have shown a 
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susceptibility to compressed air sickness, and all those not in absolutely 
sound bodily health, shall be excluded from working in highly compressed air. 

Curative , — It was early discovered by the caisson workers themselves 
that the only remedy for the malady was to re-enter the high-air 
pressure. A recompressing apparatus in the form of a medical air lock is 
now supplied at all caisson works, and on all ships engaged in deep salvage. 
On the appearance of any symptoms the worker is placed in the compressing 
room and the pressure is run up to the full pressure at which he has been 
working, when it is usual for the symptoms to ameliorate rapidly or disappear. 
After tlie recompression the decompression must be carried out very slowly, 
for the bubbles once formed in the tissues are not easy to get rid of, though 
they may be kept at a small size by the pressure. Cases apparently at the 
point of death with cyanosis and coma have many times been completely 
recovered in a few hours by recompression. When symptoms have appeared, 
the decompression should take at least 5 hours. Caisson workers and divers 
should sleep and live close to the medical air lock that they may be near aid 
during the first hours following decompression. The paralysis when once 
established is to be treated upon ordinary lines. 


ANOXEMIA 

Definition, — A series of pljenomcna which result in the living animal 
from deficiency in oxygenation of the tissues in the absence of carbon dioxide 
retention. 

Pathology. — The condition is directly referable to lack of oxygen and 
lowered internal respiration. Anoxocmia is divided into three classes, with 
''ddely diSering causal mechanisms : 

1. Arterial anoxwmia , — This is due to a deficiency in the oxygen content 
of tlic arterial blood, the oxygen -carrying power bring normal and the carbon 
dioxide discharge unhindered. It is apt to appear whenever the oxygen 
content of tlje arterial blood falls below the normal limit of 94 per cent.’oj 
its total capacity, and it may or may not be associated with cyanosis. It is 
the usual result of breathing a rarified atmos])h(*re in which the partial 
pressure of oxygen is lowered, and in this connection is known as “ mountain 
sickness ” or “ altitude sickness ” when heiglits approacliing 20,000 feet 
arc reached. The characteristic phenomena can he produced at will by 
respiration witliin a partially exhausted chamber, and they can be obviated 
at high altitudes by adequate oxygon addition in res})iration. Arterial 
anoxaemia is also present to some extejit in those pulmonary diseases in 
which there is damage to the re.spiratory epithelium, obstruction to the 
air passages and when prolonged shallow breatliing occurs, as in pulmonary 
oedema, emphysema and pneumonia, and in these conditions oxygen addition 
is valuable if its administration can be very prolonged. 

2. Stagnant or passive anoxmnia . — This results when, on account of some 
fault in the circulatory mechanism, the passage of the blood through the 
tissues is too slow to provide for adequate oxygenation. It is the common 
happening in the circulatory failure of cardiac disease. There is here no 
fault with the oxygen content of the arterial blood. The oxygen saturation 
of the venous blood falls lower than 65 per cent, of the normal, and the 
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normal difference between tlio oxygen saturation of the arterial and of the 
venous blood, which is 20 to 30 per cent., is exceeded, and there is always 
cyanosis, which appears when the reduced hseuioglobin content reaches 40 
per cent, of tJie total hoemoglobin. Since the arterial blood oxygen content 
is not at fault, oxygen administration is useless to relieve this condition. 

3. Anoimic anoxcemia . — This results from a deficiency in the oxygen- 
carrying power of the blood, citlier by reason of deficient haemoglobin content, 
as in the anaemias, or by fixation of some of a normal haemoglobin content, 
as methhajmoglobin, snlphaemoglobin, or carbon monoxide haemoglobin. 
In the anaemic varieties, cyanosis docs not occur, however severe the 
anoxaemia, for tlie reason that cyanosis oidy appears when 40 per cent, of a 
normal haemoglobin contciit exists as reduced haemoglobin. Therefore, an 
anaemic patient witli 50 per cent, hscmoglobin would require 90 per cent, of 
the total haemoglobin present to be reduced for the jippcarance of cyanosis. 
Oxygen adjiiinistralion is of iio avail in anannic .!.noxa3miii.. 

Altitude Sickness ; Mountain Skjkness. — There is considerable 
difi'eretice among indivhiuals as regards liability to the appearance of 
symptoms at low atmos])jieric pressures, some su fieri] ig earlier and more 
than others. The immedijite effect of exposure to such ])ressurcs is to cause 
rapid concentration of tiie blood and therefore a relative in(‘rease of tlie ratio 
of the liaemoglobiii to the volume. A 10 j)er cent, rise, in tlic hemoglobin 
ratio may occur after 2U niinules’ cxpor.ine. This is in part produced by the 
role of the spleen in acting as a i\*s(*ivoir for tlie crythrocytt'S, which arc 
discharged rapidly into the general circulation under t hose circumstances. 
This serves as a compcJisatioii for the oxygen-waiil of the tissues, atul its 
occurrence is associated with a disapjjearanee or amelioration of the initial 
symptoms of oxygen-want. In those who remain at a bearable liigh altitude 
many weeks, some degree of aeelimatisation occurs, and this is associated 
with hyperactivity of t!ic blood-forming organs and a true cryt lirsemia. 
The anoxaemia produces a hyporglyeaMiua, and there is at first an alk.ilaemia 
from increased vciiLihuion, "»\hich snbseqiicuily lessons. 

* Symptoms. — MentaL rff^cts occur most importantly wlieji rapid ascents 
fo high altitudes are made in aviation, and consist of a gradually increasing 
dulling of perception, of which the subject is usually unaware^ There is an 
increasing inaccuracy and lethargy of mental functions witli a tendency 
to torpor and loss of memory. The skilled photographic ohstnver takes 
eighteen photographs ujion the same plate, the observer throws his valuable 
notes overboard, the yiilot makes for a wrong destination or goes to sleep, 
and the fighting scout forgets to go into action. On return to land a niuddh'd 
and confused memory of what has ha})pencd during the flight is all that 
remains. Lessor degrees of this condition have led to great errors in judgment, 
foolhardiness, apparent cowardice and irresponsibility in military aviation. 
So insensibly does this mental })aralysis come on and so deep may be its 
effect before its presence is realised, that in Tissandier’s balloon ascent in 
1875, all three aeronauts, though provided with oxygen apparatus, were 
paralysed beyond movement before realising the necessity for using it, and 
two of them lost their lives. Diminution of auditory perception becomes so 
great at high altitudes that tlie aeroplane engine becomes almost inaudible. 
Respiratory effects . — At an altitude of 12,0(XJ feet, nose-breathing ceases, 
and above this height the breathing deepens into hyperpnoea, which may 
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be most distressful and may be periodic. The dyspnoea is greatly increased 
on exertion and is accompanied by cyanosis. Even such acts as talking and 
using a pressure pump may greatly increase the dyspnoea. 

Muscular weakness . — Accompanying the mental lethargy is an increasing 
condition of muscular weakness. The slightest exertion is hard work. The 
machine is dillicult to ily at very high altitudes, and the marksman shoots 
badly, and the mountaineer becomes incapable of taking exercise. 

Other symptoms which may occur are — (J) headache, which may be very 
intense and which is very usually met with in piolonged exposure to high 
altitudes, as in mountain climbing ; (2) spasmodic gulping accompanying the 
hyperpnoea ; (3) fainting on exertion ; (4) vomiting ; and (5) hscjmoiThage in 
the form of epistaxis, both of which are rare ; and (G) frequency of micturi- 
tion, which is common. 

The mental etfects are most conspicuous in aviators who had to make 
prolonged flights at very high altitudes during the Great War befoic* the 
regular use of the oxygen apparatus. The dysjmoea, headache, and muscular 
effects have been most troublesome in mountain ascents where exertion is 
unavoidable. 

Death has occurred only in balloon ascents to gain a great altitude, and it 
occurs very rapidly, and is preceded by general muscular jjaralysis. Glaisher 
and Coxwell survived 29,000 feet by a lucky chance after coniplete paialysis 
of the limbs had set in. Sivel and Croce-Bpinelli died at a height ol 27,500 
feet, while Tissandier, who was with them, survived. The after-effects of 
exposure to high altitudes have been well described by Birley, wdio, after 
observing many llight landings after high j)atrols during the Great War, 
writes : “ The gait of the men on landing is unsteady and laboured. Reports 
are laboriously made out (there being a general disagiecment as to what 
was seen and done). Tempers are sliort, every one looks and feels tired, and 
the idea uppermost in the mind is to lie down and go to sleep. Severe 
frontal headache is common ; it may persist until the following day and at 
times i)roves incapacitating. Appetites arc poor .and sj/irils are depressed. 
It is easy to understand that a repetition of this kind of work over any length 
of time was rapidly productive of deterioration of mental and physical 
well-being.’’ 

Remarkable individual tolerance to anoxieinia occurs in some subjects, 
but this tolerance tends to disappear with repealed long exposure. Physical 
fitness and training increase toleration uj) to a certain point, whereas unfit- 
ness and especially digestive disturbances lo\>cr tolerunce, and the latter are 
apt to induce vomiting. 

Treatment. - Since the symptoms are due solely to lack of oxygen they 
can be entirely avoided by the use of a jjortable apparatus to deliver the 
necessary oxygen by all those who have to encounter an altitude of over 
15,000 feet. Professor Dreyer’s api)aratus is ]>ortablc, compact and satis- 
factory, and its essential feature is the regulation of oxygen delivery by an 
aneroid controlled valve, so that the amount of oxygen dcliveied varies in 
inverse proportion to the barometric pressure of the atmosj.here surrounding 
the instrument and consequently in direct proportion to the altitude. 

When symptoms have developed, the immediate treatment requisite is 
the cessation of exertion, the provision of oxygen if available and a speedy 
return to a lower altitude. 
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SEA-SICKNESS AND ALLIED CONDITIONS 

Definition. — A disorder oif the central nervous system produced by an 
unaccustomed and irrelative stimulation of the afferent organs which sub- 
serve the orientation and sense of movement of the body in space, namely, 
the eyes, the labyrinths, the splanchnic sensorium and the common sensorium 
of skin and muscles. This stimulation may occur when the body as a whole 
is subject to continuous movement which does not allow of continuous 
correct ocular and vestibular correlation of self and external objects, as in 
train-sickness and dancing-sickness, and more especially when it is subject 
to alternating movements which destroy the correspondence betw'een the 
afferent impressions reaching the nervous system from those organs, as in 
sea-sickness and swing-sickness. The symptoms of this disorder are ex- 
pressed as a feeling of spatial insecurity and visual disorientation, vertigo, 
diplopia, headai^he, anorexia, nausea and vomiting, pallor, lowering of blood- 
pressure and prostration. 

Pathology.— Animals are as liable to the disorder as is man. Early 
infancy is immune irom the affection, since the orienting mechanism has not 
attained physiological activity ; and old age is relatively immune, probably 
from lessening irritability of the nervous system. Individual bypersus- 
ceptibility and individual immunity are very common, and the readiness 
with which toleration is acquired by training varies greatly in different people. 
Personal immunity is for the most relative only, for there are few w^ho can 
pass through excessive and prolonged stimulation without developing some 
of the characteristic symptoms. The development of tolerance by haliitude 
varies greatly. Some develop tolerance readily, others with great difficulty. 
Twelve years of continuous sea-going passed before any tolerance w^as 
developed in 2 cases under my observation, and Admiral Nelson never 
acquired any tolerance. An attack of sea-sickness resembles closely an 
attack of migraine, and again it resembles acute cerebellar irritation, and 
^again the symptoms which follow chloroform and ether anaesthesia and 
alcohol poisoning, for the reason that in all these conditions it is the nervous 
mechanism of orientation which is especialh’ disturbed. The subjects of 
migraine are almost invariably particularly bad sailors and train travellers, 
and the symptoms of their attacks of sea-sickness and train-sickness often 
take the pattern of the migrainous attack. The importance of the factor 
of ocular disorientation is well shown by the fact that “ sea-sickness ” may 
occur in a susceptible subject when he is stationary but when the objects 
around him move in undulatory fashion, as from the movements of the waves 
when he is upon a pier and when he witnesses sea movements as a stage 
effect. The vestibular irritation is shown by the vertigo and ataxy, diplopia 
and vomiting, and by the high potentiality of short angular movements 
in esusing the symptoms, as from a small boat anchored in a swell, or an 
observation balloon anchored in a puffy wind. The importance of the 
splanchnic sensation when the vessel “ lifts and “ scends ’’ in producing 
nausea and adding to the general misery is obvious to any one who has 
experienced sea-sickness. It is this factor which tend^ to cause an attack of 
sea-sickness during sleep when the ocular and vestibular mechanisms are 
relatively at rest. 
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The precautions which tend to obviate sea-sickness are those which tend 
to eliminate or lessen the essential factors in its production. A position 
amidships where the angular movements are least, a supine decubitus which 
most protects the semicircular canals from stimulation, and which removes 
the muscular sense element, and irf a cabin which moves more or less with 
the body, and therefore produces little ocular disorientation, is the one 
best calculated to avert or lessen the disorder. A gyroscopic cabin which 
removes all the factors except the “ lift ” and “ scend ” element is said to 
obviate the disorder even in the most susceptible subject. 

There are many adjuvant factors which are important but not essential, 
such as apprehension from previous experience, cold, expectant attention, 
the smell of the sliip, dyspepsia and the presence of others suffering from 
sea-sickness. 

Symptoms. — The initial symptoms are a loss of the usual feelings of well- 
being, accompanied by a vague feeling of cephalic, ocular and epigastric 
discomfort. Salivation, gaping and yawning follow, with irregularity of* 
respiration, flatulency, pallor of the face, and a sense of squeamishness, as 
though at any moment vomiting might occur. 

In the fully developed attack it is convenient to divide the symptoms 
into two groiij)s — cej)halic and gastric ; but though in different subjects 
one or the other group may dominate the aspect of the attack, yet few 
persons suffer from the one group of symptoms to the complete exclusion 
of the other. The cephalic group comprises ocular distress, diplopia, which 
may be severe though transient, giddiness, headache, depression, and mental 
despondejicy and apathy. These may persist for a very considerable time 
after the patient goes ashore. 

The gastric symptoms consist of nausea, retching and vomiting, which are 
often most violent and distressing, the vomit ultimately consisting of a thin, 
bile-stained fluid. There is complete anorexia, and in severe cases nothing 
can be retfiined in the stomach. Constipation is often obstinate. 

The general constitutional effects of prolonged sea-sickness may be very 
severe. There is a general condition of collapse. Alternate heats and» 
chills, with frequent chattering of the teeth and shivering, pervade the system ; 
the eyes arc dull, and may be bloodshot from straining ; the countenance 
becomes shrunken, pale and perhaps greenish, incxj)ressive and dejected. 
The cardiac action is depressed, the blood concentrated, the body desiccated, 
and little urine is passed. The pulse and res])iration arc quickened, the skin 
is cold and either dry or clammy, the tongue is moist and coated, and both 
the breath and the urine are likely to contain acetone bodies. Hebetude 
is always marked, and in severe cases the mind may be utterly indifferent to 
the surroundings and no consecutive train of thought can be pursued. There 
is a general feeling of bodily soreness and weariness and a sense of exhaustion. 

Course and Prognosis. — The symptoms usually subside rapidly when the 
voyage or other movement causing the condition is over, but sometimes both 
the cephalic and gastric symptoms persist for a time, and the patient is 
“ good for nothing ” until he has had a night’s sleep. In persons taking 
long sea voyages, the symptoms usually lessen in a few days, reaction seta 
in with a return of ap'^etite, and convalescence is complete within a week, 
but symptoms are liable tp return with an onset of rough seas. Some persons, 
on the other hand, never lose the symptoms until the voyage, however long, 
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is over, and these may be reduced to a piteous condition of bodily weakness, 
from which subsequent convalesence is slow. Death appears never to have 
occurred even in the most severe condition of bodily depression and starva- 
tion from sea-si clmess. Apart from the prolonged convalescence which may 
be required in severe and long-lasting cases, there seem to be no harmful 
results from sea-sickness. It has been held to have a salutary effect upon 
subsequent health since ancient times. In pregnant women it does not 
have any tendency to cause miscarriage. 

Treatment. — Prophylaxis . — To avoid sea-sickness a susceptible subject 
should, for a few days before taking to the sea, eat sparingly, avoid alcohol 
and over-fatigue, take regular exercise and carefully attend to any condition 
of dyspepsia and consti])ation, and partake of a good wholesome meal some 
two hours before going on board. He should secure a berth amidships, lie 
supine with the head low, and keep warm. Some persons find a closed cabin 
insufferable, and are better on deck in the open air. The administration of 
•bromides some hours before sailing is often of signal service, and this will often 
lessen the cephalic symptoms when an attack has developed. Chloretone 
and luminal are also very valuable, both as prophylactics, when they 
should be taken just before sailing, and as remedies during the attack. 
Combinations of bromides and chloretone arc very useful, and there is at 
least one patent remedy, of which the basis is rnonobrom-camphor and 
chloretone, which is very elficacious. 

During the attack it is essential to keep warm and as quiet as is possible, 
and avoid any source of further irritation of the organs of orientation ; to 
quiet the irritation of the nervous system with bromides and chloretone ; to 
secure sleep, to which end barbitone or adalin is very useful ; to prevent 
acidosis and to see tliat the patient is fed. With severe and prolonged 
vomiting, anorexia and prostration it may be difficult to secure these ends. 
Swallowing food must bo insisted on, and the administration of very small 
perfectly dry meals, such as cold chicken and biscuit, will often break the 
aijorexia and vomiting. A severe case should always be brought into the 
•open air on deck lifter four days in the cabin. Acidosis should be combated 
by the alkaline carbonates. Alcohol and aromatic carminatives are some- 
times valuable. 

James Coulter. 


HEAT-STROKE AND THE EFFECTS OF HEAT 

Under this heading are included those types of illness caused by exposure 
to a high atmospheric temperature. They are classified as — (1) heat 
exhaustion ; (2) heat hyperpyrexia (heat-stroke or sun-stroke) ; (3) the 
gastric type of illness ; and (4) the choleraic or gastro-intestinal type. 

iEtiology. — Exposure to high temperature . — Cases commonly occur 
amongst those exposed to the sun in the hot seasons of a tropical climate ; 
but the high temperature of the air in a dwelling, or the excessive heat 
to which stokers are exposed on board of ships, or, indeed, any prolonged 
exposure to a high atmospheric temperature, whatever its nature, may 
cause any of the types of heat-stroke. When .the shade temperature 
reaches 110® F., danger occurs, and with each degree rise above this limit 
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an increasingly larger number of cases results. The effect of heat exposure 
is cumulative in action, and it is a succession of hot days which is followed 
by a large number of cases of heat-wstroke. A comparison by Willcox of 
the case incidence curves with the temperature curves in the Mesopotamian 
campaign indicated a delay of a few days in the rise of the former. An 
individual exposed to heat for one or more days may not be taken ill until 
the evening or early morning, when the temperature has fallen consider- 
ably, the cumulative effect of the exposure gradually overcoming the body 
resistance. Since the temperature in the sun greatly exceeds that in the 
shade, exposure to the sun’s rays is a very important exciting cause. In 
tlie hot seasons of tropical countries this danger is well known, and exposure 
to the sun is avoided, as far as possible. It has not been shown that any 
rays of the sun other than tlic heat rays have a special significance in the 
causat ion of heat-stroke. 

Clinidte . — Tropical climates in seasons when the shade temperature 
exceeds 1 10” are assuciatc'd with the various forms of heat-stroke, and heat 
waves in any cliinjvte, if the temperature is sutfieiently high, act as causes 
of illness. The absc'uce of shade from the sun is an important factor, and 
heat-stroke is specially associated with hot cliniates of countries where 
flatness and absence of trees and vegetal ion are marked, as, for example, 
in Mesopotamia and the country round the Persian (lulf, and desert regions 
generally, as in the Sahara Desert in Africa. In countries where, during 
the hot season, there is little fall of the temperature at night, the danger 
from heat-stroke is increased. 

Humidity of the atmosphere is an im])urtant predisposing factor. If this 
is high, heat loss is retarded, and there is greater liability to heat-stroke. 

Stagnation of air.- h'rcc currents of air promote the evai)oration from 
the skin and protect by increasing heat loss. I’he great protective value 
of electric fans and punkahs in dwellings is due to this cause. It is im- 
portant to remember, however, that when the temperature is very high, 
currents of hot air may do more harm than good, and for this reason, , in 
tropical countries, housi'.s provided with fans should be kept closed during 
the lieat of the day. i]i order that the hot air may be excluded as far as 
possible. ^J’lie “ Kata ” thermometer, introduced by Professor Leonard 
Hill, F.R.S., records the rate of heat loss from evaporation of a wet bulb, 
and is a valuable guide iu c.stimating the dangers from heat-stroke in different 
situations, such as the wards of hospitals. 

Dwellings .— walls of non-conducting material, such as stone, 
brick, or dried mud are protective, and it is important that the roofs of 
dwellings should be thick, so as to keep out the heat from the sun’s 
rays. A tent, even of double canvas walls and roofs, affords only poor 
protection. 

Persons of any age arc subject to heat-stroke if the exposure is suffi- 
ciently great. Tlie case mortality is higher in those over 40. Race is a 
very important factor. The natives of tropical countries arc rarely affected 
by heat-stroke, unless some complicating disease, such as malaria, is present. 
White races unaccustomed to tropical climates are specially susceptible 
to the effects of heat Exposure. Exertion is an important predisposing cause. 
Heavy physical exertion in temperatures over 110” is very dangerous. 

Predisposing diseases . — Any disease causing pyrexia, such as malaria, 
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sand-fly fever, enteric and paratyphoid fever, typhus fever and small-pox, 
predisposes to heat-stroke. 

Intercurrent diseases . — In a hi^h percentage of cases the heat hyperpyrexia 
supervenes in the course of another disease, especially malaria. Cases of 
febrile disease may be suddenly complicstted by hyperpyrexia if exposed to 
great heat, and special precautions are necessary to prevent this. 

Pathology. — The symptoms of heat-stroke in its various forms all point 
to an auto-intoxication. The effect of high temperature on the brain and 
central nervous system is to diminish its functional activity, and likewise 
the excretory organs, such as the liver and kidney, are undoubtedly impaired 
in their excretory power. In addition, owing to the effect of heat on the 
muscles and tissues of the body generally, there must be an increased pro- 
duction of toxic substances, due to protein katabolic changes. These factors 
all tend to ])roduce a marked auto-intoxication, which explains many of the 
symptoms of heat-stroke. Indican is usually present in the urine in con- 
siderable excess, and is evidence of an auto intoxication. Acetone and 
diacetic acid are not found in appreciable excess in the majority of cases, 
though in a small percentage they arc present in moderate degree. The auto- 
intoxication cannot, therefore, be regarded as an acidosis. It has been 
shown by Dr. W. Cramer that beta- tetra-hydro-naph thy famine will cause 
hyperpyrexia in animals, and it is likely that substances having a similar 
action are produced as the result of the heat on the tissues. Suppression 
of sweating has been shown by Dr. K. 6. Ilearne to be an important factor 
in the hyperpyrexia cases, the paralysis of the sweat secretion by the intense 
heat leading to a rapid rise of body tem])erature. In hot climates, the 
administration of atro[)ine may be followed by hyperpyrexia from a similar 
cause. Suppression of sweating does not explain the causation of the gastric 
and choleraic type of heat-stroke, nor of heat exhaustion. It has been stated 
that heat-stroke is due to a bacterial infection ; but there is no recent evidence 
to support this view. In the Mesopotamian campaign a large number of 
blood examinations were made during life in cases of heat-stroke, but all 
gave a negative result. 

Rigor mortis occurs early, and putrefactive changes set in within a few 
hours of death. Qildema and general hyperaemia of the brain and lepto- 
meninges occur, and tlie nerve cells in the grey matter show niiulicd degenera- 
tive changes. Petechiui occur in the skin and mucous membranes in severe 
cases. The right side of the heart is dilated, and venous congestion is marked 
in all the organs. Signs of intercurrent diseases, such as malaria and typhoid, 
may be present. 

Prophylactic Treatment. — Adequate protective covering for the head 
by thick pith topees or good cork helmets is essential. Spinal pads for 
protection of the spinal cord are valuable. The clothing should be light and 
loose and not too thin. Hand-fans and umbrellas are of value. A large 
amount of water should be drunk by those exposed to great heat, as so 
much moisture is lost by the skin in regulating the body temperature. 
Alcohol should be avoided during the heat of the day. Constipation should 
be guarded against, as it predisposes to the effects of heat. 

Symptoms, Prognosis and Curative Treatmtent.—!. Heat Ex- 
haustion. — The onset is sudden, with weakness, giddiness, faintness and 
inability to walk. A mild pyrexia of 102° or 103° F. occurs, lasting 2 or 3 
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days. The pulse is rapid and weak, and some cardiac dilatation is usually 
evident. If early treatment is adopted, the symptoms quickly improve ; 
otherwise, there is a great risk of the supervention of hyperpyrexia. 

The treatment consists in removal from heat, rest m bed and the 
administration of aperients. , 

2. Heat Hyperpyrexia. — The onset may be sudden, with rapid rise of 
temperature, coma and convulsions. In other cases, the onset is preceded 
by malaise, headache, restlessness and sometimes nausea or vomiting. Fre- 
quency of micturition and urethral pain may occur. The temperature is 
somewhat raised — to 100° or 102° F. or so — and the skin hot and dry. These 
premonitory symptoms may last for a few hours, sometimes as long as 48, 
when the temperature rises to 1 10° F. or more, and mental excitement and 
delirium supervene. Coma and stertorous breathing now occur, and the 
face is flushed and cyanosed, the conjunctiva} being congested. The pupils 
are commonly dilated in tlio early stages and contracted in the comatose 
condition. Parotitis may occur, and petechia) of the skin may be present in 
severe cases. 

Albumin is frequently i)resent in the urine in small amount in acute 
cases. An excess of indican is usual, and in some cases acetone and diacctic 
acid occur. Fibrillary twitchings of muscles and convulsions usually result, 
and the breathing is frequently Cheyn^'-Stokos in chaiacler. Incontinence 
of urine and beces occurs with the coma, and death rapidly results, unless the 
temperature is reduced. Marked cardiac dilatation, often associated with a 
systolic murmur, is presen t . Bronchitis and pulmonary congestion sometimes 
occur, and pulmonary mderna is a terminal event. In the acute stage the 
knee-jerk is almost ahvays absent, and docs not return until the symptoms 
have cleared up. 

Defective articulation (anarthria) occasionally occurs as an after-symp- 
tom, and sometimes nystagmus, or squint, with di])lopia has been observed. 
Multiple neuritis, with weakness and wasting of the extensor muscles of the 
legs, is a rare late complication. After tlie subsidence of the hyperpyrexia, 
a pyrexia up to 102° or 103 F. ma.y per.‘«*’ist for several days, and is due to tlye 
auto-intoxication pre.sont, no organism being found in the blood in the 
uncomplicated cases. For some weeks after the subsidence of the tempera- 
ture there is great liability to a recurrence of heat hyperpyrexia, and the 
utmost care must be taken to avoid exp-osme to heat. 

Sequelae. — Cardiac dilatation may last for some days or weeks after an 
attack. There is a great susceptibility to Jicat for a long period after an 
attack, and headache may follow sliglit exposure, so that residence in a cool 
climate is advisable for some \eai\s afterwards. An abnoimal mental con- 
dition, amounting in some case.s to insanity, may result. Persistent nervous 
symptoms, the result of uctual organic changes in the brain or cerebellum, 
may remain. The presence of the knee-jerks is a valuable prognostic sign ; 
if they remain absent there is danger of a recurrence. 

Treatment. —The patient should be placed in cool surroundings and 
hydro-therapeutic measures immediately adopted. Spraying with ice-cooled 
water, the patient lying on a bed with a rush mattress, so that there is 
free circulation of ai^ round the body, is the most convenient method. Ice 
should be applied to the hack of the neck and head. Rectal injections of 
ice-cold water are of value. Should the hyperpyrexia not quickly subside, or 

as 
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should it not be readily controlled, an intramuscular or intravenous injection 
of a solution of quinine bihydrochloride, grs. x, should be given. Blood 
film examinations should always be made immediately when hyperp 3 nrexia 
occurs, and if these show a malarial infection the quinine treatment should 
be continued, daily injections being given for 3 or 4 days, and afterwards 
an oral course. Convulsions are best treated by a venesection of 10 to 20 
ounces, and rectal injection of ice-cold water containing 2 drnis. of bicar- 
bonate of soda to the pint. In cases witli convulsions it is not advisable to 
give intravenous saline after venesection, for the intravenous injection may 
cause recurrence of the convulsions. In some cases morphine hypodermi- 
cally or inhalations of chloroform may be required. Cardiac failure should 
be treated by digitaliri, stryclmine, adrenalin or })itiiitary extract hypo- 
dermically. Failure of respiration should be treated by artificial respiration, 
and oxygen bubbled through alcohol may be administered. 

3. The Castric Type. — Tn this insidious typo of illness for several days 
the patient will suffer from restlessness and mental irritability, nausea and 
o3casional vomiting. The face i.s flushed and the mouth temperature normal ; 
but the rectal temperature may show a rise of a degree or two. The liver 
shows some enlargement, and the knee-jerks are lost. In many of these 
cases after 4 to 10 days’ illness a sudden hy})erpyroxia occurs, which is often 
fatal. 

Treatment. — This consists in keeping t he patient as cool as possible, free 
purgation, a lacto-vegetarian diet, and rectal injections of ice-cold water 
containing bicarbonate of soda, 2 drms. to the pint, and the administration 
of 30 grains of sodium bicarbonate every 3 hours ; by these means hyper- 
pyrexia is avoided. 

4. Gastro-Intestinal or Cuoleraic Type. — In this form of illness the 
ou.set is sudden, and marked collapse is present. The temperature is raised 
to lOO*’ or 102° F,, and vomiting and diarrhoea occur. The face is y)ale, 
the skin clammy and tlie eyes sunken. The knee-jerks are lost. The 
stools arc watery, and free from cholera organisms. Death usually occurs 
qftcr a 3 or 1 days’ illnpss. 

Prognosis. — This is very grave. 

Treatment. — This consists in protection from heat, the administration 
of normal saline subcutaneously or intravenously, and tlie administration of 
suitable cardiac stimulants hypodermically. 

Heat Cramps. — Attacks of heat cramps occasionally occur in persons 
who perform muscular cxei-cisc.s while exposed to high temperatures. The 
condition occurs in stokers on board ship, and in furnace workers. The 
muscular spasms occur in the calves, arms and .sometimes the abdominal 
muscles, and are severe and very painful. They may last from 12 to 36 
hours, and are followed by soreness and wcaknc.ss. 


ALCOHOLISM 

The term “ Alcoholism ” denotes the toxic effects, whether acute or chronic, 
resulting from the ingestion of alcohol in some form. * The subject may be 
conveniently divided into — (1) Acute alcoholism ; (2) chronic alcoholism ; 
and (3) delirium tremens (see pp. 392, 1799). 
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1. Acute Alcoholism 

Pathology. — The mucous membrane of the stomach may be found red 
and congested, the brain and viscera are usually congested and the right heart 
filled with dark fluid blood. Alcohol may be detected in the stomach contents, 
and also in the blood and cercbro-spinal fluid. 

Symptoms. — When a large quantity of alcohol is taken the symptoms 
come on in a few minutes. The face is flushed and often slightly cyanosed. 
There is mental disturbance and confusion of ideas, with excitement. The 
speech is thick. The gait is ataxic, and muscular inco-ordination marked. 
After a short period, in severe cases, the patient becomes stuporose and later 
unconscious and comatose. In the unconscious stage of alcoholic poisoning 
the patient may usually be roused to some extent so as to give an incoherent 
reply. The comatose condition may gradually pass away and the patient 
recover. The pupils arc generally dilated, and in severe comatose cases may 
not react to light. ^Fhe pulse is full, and the respirations are deep until the 
late stages. The breath generally has the odour of alcohol ; but it should 
be borne in mind that frequently alcohol is administered as a restorative 
to patients in an unconscious state, and the smell of the breath may be 
due to this cause. 

In some cases death occurs --(1) from shock, whicli may occur early when 
a large quantity of conccuitrated alcohol is taken ; (2) from syncope, preceded 
by prolonged coma ; and (3) after an apparent recovery from a comatose 
state, a sudden fatal syncope may occur. 

Diagnosis. — This is of the greatest importance, since serious conse- 
quences may result if a diagnosis of acute alcoholism is made in conditions 
due to other causes. It is often impossible for an exact diagnosis to be made 
until the j)aticnt has been kept under observation for some little time, and 
this precaution should always be taken where there is any doubt as to the 
diagnosis. 

Conditions simulating the (ioma of alcoholic poisoning are : 

I. Cerebral lesiona, — (a) Traumatic lesions, such as fracture of tha 
skull, concussion, etc;. (&) Vas(;ular lesions, such as haemorrhage, thrombosis 
or embolism, (c) Inflammatory conditions, such as acute meningitis, e.g. 
epidemic cerebro-spinal meningitis, and encephalitis lethargica. (d) Cerebral 
tumour, with sudden coma, (e) Epileptic coma, especially that occurring in 
status epilepticus. (2) Aitto-inloxiccdiom, e./. ura)mia, diabetic coma, and 
the coma of acjid intoxications. (3) Toxmmic conditiom, e.tj. the coma occur- 
ring in typhoid fever, influenza, septicflomia of various kinds, malaria, sleeping 
sickness, etc. (4) Toxic condiiiom, resulting from other poisons producing a 
state of coma, e.g. opium and its alkaloids, sulphonal, veronal, chloral, chloro- 
form and a large number of other narcotic drugs. 

An exact diagnosis can only be made by carefully considering the history 
of the case, and by a very careful physical examination. Examination should 
be made for signs of injury, or evidence of a cerebral lesion, such as hemi- 
plegia, papilloedcma, cranial nerve paralysis, unequal pupils, etc. The urine 
should be examined for albumin, sugar, acetone, diacctic acid, casts, etc. 
A careful clinical ex*amination should be made for evidence of toxssmic 
conditions, such as pyrpxia, enlarged spleen, rashes, abnormal conditions of 
the blood, etc. The presence of other poisons than alcohol can in some cases 
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be susj^cted by the symptoms, e,g. in opium poisoning the pupils are generally 
pin-point, the skin moist, and the breathing slow and shallow. An exact 
diagnosis can be made by the analysis of the gastric contents or of the urine, 
when alcohol or other poisons may be detected. Alcohol can be found in the 
blood, urine and cerebro-spinal fluid of persfi»ns suffering from acute alcoholism. 

Becent toxicological research has shown that alcohol is always present 
in the blood and urine during the acute stage of alcoholic intoxication. The 
amount present is usually over 0*1 per cent. It has been suggested that 
these tests should be made use of for the medico-legal diagnosis of “ drunken- 
ness.” In the present state of our knowledge, no exact percentage of 
alcohol in the blood and urine can be fixed as the precise limit between 
sobriety and drunkenness for medico-legal purposes, though excessive per- 
centages of alcohol strongly indicate the diagnosis of drunkenness or acute 
alcoholism. 

Treatment. — The stomach should be washed out by means of a soft 
stomach tube and funnel, and about a pint of hot strong coffee introduced. 
In severe cases strychnine may be given hypodermically, e.g, grain every 
4 hours. 

Dipsomania is a form of acute alcoholism which manifests itself in periodic 
attacks of indulgence in great alcoholic excess. Between the attacks alcohol 
is often entirely abstained from. In dipsomania there is a paroxysmally 
recurring overwhelming desire for excess of alcohol, which must be regarded 
as an abnormal mental condition not induced by the previous taking of alcohol. 

Pseudo - Dipsomania is a condition in which paroxysmal attacks of 
alcoholic excess occur, these attacks being induced by the ingestion of alcohol. 
There is no overwhelming craving for alcohol ; but the accidental taking of 
alcohol from any cause is the starting-point of a drinking bout. 

Treatment. — In dipsomania, if the patient is seen during an attack, rest 
in bed and special nursing supervision are essential. A dose of apomorphine 
hydrochloride hypodermically of gr. should be given, unless there is 
marked cardiac weakness. This will probably induce vomiting, and sleep 
for some hours usually follows. Aft(;rwards the craving has usually abated, 
but further small doses of apomorphine hydrochloride, e.g. -.j\, gr., may be 
given for an hypnotic effect. This dose may be repeated after a few hours 
for three or four doses. In the premonitory stages of dipsomania, when the 
craving is commencing, one or two hypodermic doses of jV> gr. of apo- 
morphine hydrochloride will often induce slight nausea, followed by sleep, 
and on awakening the craving for alcohol will have disappeared. 

In pseudo-dipsomania the treatment during an attack is similar to that 
of dipsomania. 

Total abstinence is essential in the intervals between the attacks in both 
conditions. Often a complete change in the surroundings and mode of life 
will be effectual in preventing a recurrence of the attacks. Psycho-thera- 
peutic treatment has been of value in some cases. 

2. Chronic Alcoholism 

In this condition alcohol is taken over long periods in amount to produce 
toxic effects without necessarily the manifestation of, the symptoms of acute 
poisoning described above. 
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Etiology. — An unstable nervous system is commonly the basis on which 
habitual alcoholic excess develops. Worry, over-work, grief, disappoint- 
ments, etc., often lead to the resort to alcohol as a temporary relief, and so 
the habit of alcoholic indulgence becomes implanted. Occupation is an im- 
portant factor. Those engaged in* the sale of alcoholic drinks are frequently 
unable to resist the temptation of the alcoholic habit. Occupations- in- 
volving great mental or bodily strain, long hours and excitement often pre- 
dispose. Heredity . — There is commonly a family history of alcoholic excess ; 
but it is the inherited condition of an unstable nervous system which may 
cause slight indulgences to lead to the formation of the alcoholic habit. 
Habit . — In predisposed persons the alcoholic habit is quickly established, 
and for this reason medical practitioners must use the greatest caution in 
prescribing alcohol for patients except in special cases. 

Pathology. — The important constituent of alcoholic drinks is ethyl- 
alcohol. Spiritis (brandy, whisky, rum, gin, liqueurs, etc.) contain from 40 
to 60 per cent, of alcohol. Wines, such as port, sherry, madeira, contain 
from 15 to 25 per cent. Light wines, such as claret, hock, champagne, bur- 
gundy, contain from 10 to 15 per cent. Light beers contain from 2 to 5 per 
cent, of alcohol. In the case of spirits, higher alcohols, such as propyl-butyl, 
and amyl-alcohols (constituents of fusel oil), may be present in small amount. 
These are much more toxic than ethyl-alcohol ; but researches have shown 
that they arc not present in a sufficiently high percentage to be really im- 
portant toxic ffictors. The presence of esters in wines and spirits adds to 
their flavour and bouquet without incroamig their toxicity. It may be 
accepted that the determining factor in the toxicity of alcoholic beverages 
is the percentage of ethyl-alcohol present. Medicated wines often contain 
quite a high percentage of alcohol. 

Alcohol in small quantities may have a slightly stimulating action on the 
gastric digestion and on the heart, and when a certain degree of tolerance 
is established alcohol may have a definite food value ; but there is abundant 
evidence to show that the effect of alcohol in appreciable quantities k of 
a toxic nature. Thus there is a depressing action on the nervous system, and 
judgment and perception become quickly impaired. In large quantities 
alcohol is a narcotic poison and also it is a definite tissue poison, producing 
degenerative changes in the liver, heart, kidneys, blood vessels and nervous 
tissues. There is no doubt that the toxic effects of alcohol arc more marked 
if it is taken on an empty stomach, or with an insufficient amount of food in 
the dietary. 

The combination of alcohol with other poisons, e.g. arsenic, may increase 
the toxic effect of the latter. This was well shown in the epidemic of beer 
poisoning in 1900, where the presence of relatively small quantities of arsenic 
in beer caused in a number of cases severe symptoms of chronic arsenical 
poisoning. 

Circulatory system . — In the blood vessels the result of chronic alcoholism 
may be atheromatous change. In the heart fatty degeneration is common, 
and this is often associated with brown atrophy. Fibrous myocarditis may 
result from atheromatous changes, causing obstruction in the coronary 
arteries. Cardiac dilatation may occur as a consequence of the myocardi^ 
changes, or of atheromatous valvular changes. Liver . — Fatty degeneration 
of the liver cells occurs, and this is often accompanied or followed by cirrhotic 
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changes (see pp. 408, 681). Alcohol* may produce an enlarged, yellow, fatty 
liver, which is characteristic of excessive beer-drinking, or an atrophic cirrhosis 
— the so-called hob-nailed liver — such as follows excessive indulgence in spirits. 
Kidneys . — Alcohol may cause fatty degeneration and necrosis of the renal 
epithelium, and it is undoubtedly an important factor in the causation 
of chronic parenchymatous nephritis and chronic interstitial nephritis. 
Nervous System . — Tlic atheromatous changes occurring in the cerebral vessels 
lead to degenerative changes in the cells of tlie grey matter ; but there is 
no doubt that alcohol has also a direct ellect upon them, so that the nerve 
cells in the cerebral cortex show the usual appearances resulting from a 
direct tissue poison, e.g. swelling of the nerve cells with vacuolisation, pig- 
mentation and chromatolysis, and also marked degeneration of the apical 
processes. In the nerve fibres degenerative changes are seen in the axis 
cylinders, and also interstitial changes are common. 

Symptoms. — Ihe tongue is usually furred, and morning retching is 
common. The a])petite is poor, and complaint is made of abdominal dis- 
comfort and flatulence. There may be pain and discomfort in the epigastric 
and left hypochondriac regions, due to gastritis, or discomfort in the right 
hypochondrium, due to hepatic congestion and perihepatitis. Tliere may be 
looseness of the bowels, and tuemorrhoids are common. The liver may be 
enlarged and somewhat tender, and this is sometimes accompanied by splenic 
enlargement. In old-standing cases symptoms of alcoJiolic cirrhosis, such as 
slight jaundice, ascites and intestinal catarrh, are likely to occur (see Cirr- 
hosis of Liver). The venules on the face become dilated, and Ihe patient may 
show the characteristic appearance of the face and nose such as occurs in acne 
rosacea. The eyes are prominent and may show some conjunctival injection, 
with slight bile staining of the sclerotics. The heart is often dilated, and as a 
result mdeina of the legs may occur. The urine often contains albumin, 
with possibly some granular and hyaline casts. 

In chronic alcoholics there is undoubtedly a low^ered resistance to tuber- 
culosis, and a careful look out for signs of pidmonary tuberculosis should be 
kfpt. 

Nervous system.- -W q mind becomes afl’ecled early. The patient is 
irritable, and the judgment and will are impaired. Loss of memory is a 
characteristic symptom. Change in the moral character is common. Tremor 
of the hands and tongue is frequent, and unsteadiness of the muscles in per- 
forming any action is often seen. Symptoms of peripheral neuritis are 
likely to occur, such as pains and numbness in the limbs, hyperalgesia, tender- 
ness of the calves and weakness of the legs. In severe cases, foot-drop 
and even wrist-drop may occur, there being great muscular weakness and 
loss of the patellar reflex. Mental symptoms, such as hallucinations and 
delusions, are common, and in advanced cases a condition of dementia may 
result. 

Korsakoff's 'psychosis is a term which has been applied to a combination 
of polyneuritis with a characteristic mental condition due to alcohol. A 
condition of low delirium may occur, and hallucinations and even delusions 
are common. There is loss of memory for recent events. Marked symptoms 
of polyneuritis develop, and paralysis of cranial nervfts may occur. The 
pro^osis in this condition is bad as regards complete ^recovery. 

Epilepsy sometimes occurs in cases of alcoholism. This may be due to 
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the toxic effect of alcohol, the gradual withdrawal of which effects a cure. 
In some cases the sudden withdrawal of alcohol in patients accustomed to 
large doses over a long period may induce epileptiform attacks. Of course 
an epileptic patient who indulges in alcoholic excess is thereby rendered more 
liable to an increased frequency of •recurrence of fits. 

Treatment. — This depends on the form of chronic alcoholism present. 
It is usually advisable in this condition to place the patient in a nursing 
home or special institution, where there will be strict medical and nursing 
supervision. The patient should understand that the object of the treat- 
ment is to remove his desire for alcohol, and it should be impressed upon 
him that his only safeguard against relapses is continued and entire 
abstinence. Rest in bed for the first week or so of the treatment is 
advisable. Sudden withdrawal of alcohol is inadvisable in patients who 
have acquired a high degree of tolerance, and who have been taking large 
quantities over a long period. In such cases a gradual reduction of the 
daily dose is to be recommended, so that at the end of a week complete 
withdrawal has been effected. At the commencement of treatment a 
purgative is advisable. The diet should be light and nutritive — ^fruit, 
vegetables and milky foods being freely given. Meat and meat soup and 
highly flavoured cheeses are best avoided. Smoking should be given up, 
especially in patients in whom it induces a desire for alcohol. 

A tonic mixture of cinchona and gentian containing small doses of atropine 
and strychnine may be given with advantage 5 times daily every 3 hours, e.g, 

Liq. atrop. siilph., 

Liq. strychnin., m^i. 

Tinct. cinchonsB co., Tl^xx. 

Glycerin., 3ss. 

Inf. gent. co. ad Jss. 

In addition a mixture of strychnine and atropine is given hypodermically 
three times a day after meals. The dose of liquor strychnine begins at^ 2 
minims and the dose of atropine begins at i of a solution of atropine sul» 
phate (1 grain to I ounce). Thv^ strychnine is increased in dose by 11^ i of the 
solution every other day until a maximum of 5 minims is reached. The 
dose of the atropine solution is increased by 1 minim every other day up to 
a maximum of 6 minims of the weak solution (1 grain to 1 ounce). After 
the end of the third week the doses of strjxhninc and atropine hypodermically 
are gradually reduced, so that at the end of the sixth week the hypodermics 
treatment is discontinued. If patients are specially susceptible to the action 
of atropine it is advisable not to give this drug except in the mixture by the 
mouth, and then only if it is well borne. ^ 

The medicinal treatment should, afteimihe first week, be accompanied 
by gentle open-air exercise, fatigue beinglojroided. It is important that 
congenial occupation should fill up the day? Hid country surroundings and 
open air are essential. It is important that i. ^mnia should be avoided by 
suitable treatment. In debilitated patients g^^eral massage and rest in 
the open air are helpful. In the case of many patients a course of treatment 
of 6 weeks to 2 months is sufficient, and then the ordinary occupation may 
be resumed. Every cas^ must, of course, be treated according to its specid 
requirements. 
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3. Delirium Tremens 

This is a condition always to be borne in mind in chronic alcoholics. 
The sudden withdrawal of alcohol ^ or the occurrence of any accident or 
acute illness may cause symptoms of this condition to develop. For descrip- 
tion of this complication, see p. 1799. 


ARSENICAL POISONING 

Arsenic is the most important of the irritant poisons, and owing to the 
almost tasteless property of many of its compounds and preparations it is 
perhaps the commonest poison used for homicidal purposes. It used to have 
a reputation as a cosmetic, and was added to face powders, skin lotions, etc. 
It is practically never used now for such purposes. 

Occurrence. — While araenic^ i.e. arsenious acid, or arsdnious anhydride, 
A 840 ^, is the most important of the compounds of arsenic. It occurs in the 
form of a white powder, or in lumps like glass or j)orcelaii) (vitreous arsenic). 
The powdered form resembles powdered sugar or flour, and when mixed with 
solid food is tasteless. It is slightly soluble in cold water, an ounce of cold 
water dissolving from a half to 1 grain. In boiling water it is twelve times 
more soluble, from 6 to 12 grains dissolving in an ounce. Alkaline solutions 
readily dissolve arsenic. If white arsenic is sold to the public the law requires 
that it should be mixed with soot or indigo to colour it. It is used in the 
composition of sheep dip, arsenical soap, rat poisons, etc. 

Metallic arsenic is a black powder and is very poisonous, and is used for 
killing flies. Copper arsenite (Scheele’s green) is bright green in colour, and 
used to be employed for colouring wall-paper, toys, floorcloth, fabrics, etc. 
Its use for such purposes has fortunately been abolished. Arsenious sulphide, 
or orpiment, is a yellow powder known as king’s yellow. Arsenic acid, in 
the form of its potassium and sodium salts, wliicl) are w'hite, crystalline 
«nd soluble in water, is used as a fly poison and in the manufacture of 
aniline dyes. Injurious effects, such as local skin eruptions, are sometimes 
caused by the action of the arsenical compound present in the dye of 
stockings, etc. 

Arseniuretted hydrogen, or arsine, is a very poisonous gas. It is produced 
when liydrogen is generated in the presence of a compound of arsenic, for 
example, in the action of mineral acids on impure metals, as occurs in balloon 
filling, etc. 

Salvarsan and tiie many siniilar derivatives of arsenobenzene, which are 
extensively used in the treatme^at of syphilis and other diseases, may give 
rip 'to fatal poisoning. dv' 

Sodium arsenite, in the for?i. jf solutions of arsenic in caustic soda, or in 
^.Idium carbonate, is commonly used for the preparation of fly-papers, weed- 
killer, preservative for wood, arsenical sprays for fruit trees, etc. Weed- 
killer and some of the so-called preservatives for wood contain as much as 
20 per cent, to 40 per cent, of arsenic in solution, and are intensely poisonous. 
Both weed-killer and the arsenic obtained from fly-papers have been used 
for homicidal purposes. r 

Arsenio in food, — Accidental contamination of food with arsenic, or its 
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preparations, suoh as weed-killer, has occurred. Arsenical pigments have 
been used for colouring sweets and cakes, with fatal result. A serious epidemic 
occurred in 1900, due to the contamination of commercial glucose by arsenic. 
Sulphuric acid prepared from pyrites and containing a considerable amount 
of arsenic had been used in the pi^cess of the conversion of starch into com- 
mercial glucose, so that the latter became impregnated with arsenic. The 
use of the glucose in the manufacture of beer led to the arsenical beer poison- 
ing epidemic which occurred in Manchester and the North of England. A 
Royal Commission investigated the cause of this epidemic, and safeguarded 
the further occurrence of such poisoning. Limits of the amount of arsenic 
permitted in food-stuSs were fixed at J gr. per gallon for liquids and 
per pound for solids. 

The varieties of arsenical poisoning are — (1) acute, (2) chronic, (3) 
arseniuretted hydrogen poisoning, and (4) poisoning by salvarsan or arseno- 
benzol derivatives. 


1. Acute Arsenical Poisoning 

Pathology. — The stomach contents usually contain much mucus, which 
may be blood-stained. The signs of gastrointestinal inflammation will be 
present. The mucous membrane is swollen, red and congested, and petechiss 
are usually well marked. Tlie redness is most marked on the summits of the 
rugSB. When the arsenic has been taken in solid form, white or pigmented 
particles may be seen on the mucous membrane of the stomach. The duo- 
denum shows marked redness and congestion, and petechice may be present ; 
there is usually marked yellow staining, due to altered bile. The small 
intestine may show similar signs to the duodenum, but these diminish 
markedly on passing downwards. The liver, kidney and other organs 
may show cloudy swelling. In fatal cases the arsenic absorbed into the 
tissues has a preservative action, and tends to delay })utref action. 

Symptoms. — ^When the poison is taken by the mouth, if well diluted or 
mixed with food, no taste or pain in the mouth or throat is experienced. TJie 
symptoms commence within an hour if the stomach is empty ; but may be 
delayed if the stomach is full, and if the poison is in the solid state there will 
be further delay. A burning pain occurs in the epigastric region, and nausea 
and vomiting usually follow. Tlie vomit will contain any food present in the 
stomach, and there is often much mucus. Bile is usually present, and some- 
times streaks of blood. As the poison is passed on to the intestine, abdominal 
pain, of a griping or colicky type, and usually diarrhoea occur. The stools 
are watery, and may contain flakes of mucus. The continued vomiting and 
diarrhoea cause exhaustion, faintness and collapse. Cramps in the legs may 
occur, but are not a constant symptom. In a severe case restlessness, 
stupor and coma develop, and death follows shortly. Death in an acute 
case may occur within 24 hours, or may be delayed for 3 days or more. When 
several repeated doses are taken, so that the symptoms are protracted over 
several days, some of the symptoms of chronic arsenical poisoning may 
develop. 

Fatal dose , — Twd grains of arsenic have caused death in a woman, and 
this is accepted as a possible fatal dose. 

Treatment. — The stomach should be washed out, and afterwards as 
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an antidote freshly precipitated ferric hydrate may be given. This is 
prepared by adding to half a tumblerful of water half an ounce of tincture of 
perchloride of iron and also sodium carbonate solution till the mixture 
is distinctly alkaline. Pain is relieved by the hypodermic injection of 
morphine. Demulcent drinks should be* given, and the usual stimulant 
treatment for collapse. 

2. CnnoNic x4rsenical Poisoning 

Symptoms. — The gastro-intestinal symptoms — nausea, abdominal pain, 
vomiting and diarrhoea- -are not pronunent, and even may be absent. The 
tongue is often covered with a silvery white fur. General malaise, anorexia 
and anaemia are usually })resent. Irritation of the throat and huskiness of 
the voice, due to the presence of pharyngitis and laryngitis, result. Con- 
junctivitis may occur, with redness and swelling of the eyelids. Skin 
affections, such as erythema, herpes, pigmentation, or erythrornelalgia, arc 
commonly to be noted. 

If taken medicinally, or otherwise, over a long period, arsenic produces a 
marked general brownish pigmentation of the skin, with localised patches 
where the pigmentation is darker in colour. 1‘he appearance of the skin 
resembles that of Addison’s disease, but differs from this condition in the 
absence of pigmentation of the mucous membrane and in the presence of the 
other signs of chronic arsenical poisoning and of arsenic in the urine and 
hair and nails. Thickening of the epidermis of the soles and palms, and 
irregular thickening of the nails are ])resent in long-standing cases. In 
some cases salivation is a marked feature, a condition of paroxysmal attacks 
of excessive secretion of saliva occurring. Symptoms of multiple neuritis 
are likely to develop, and these affect both the upper and lower extremities. 

Long-continued poisoning causes marked anaemia, peripheral neuritis, 
progressive wasting and heart weakness, death resulting from exhaustion 
and cardiac failure, ascites and general oedema occurring towards the end. 
T]id urine, feces, the distal portions of the hair and the nails contain arsenic, 
its detection serving to confirm the diagnosis during life. The tests foi 
arsenic will be found in works on toxicology. It must be remembered that 
in cases of suspected arsenical poisoning the diagnosis can always be made 
with certainty by an analysis of the urine, vomit and faeces, and these should 
always be taken for examination, the tests being made by an expert 
toxicologist. 

Treatment. — This consists in the prevention of the absorption of arsenic 
in any way, and eliminative and stimulant treatment. 

3. Arseniuretted Hydrogen Poisoning 

Arseniuretted hydrogen is a very powerful poison, and cases of poisoning 
result when hydrogen containing the gas is inhaled. Cases have also 
occurred when ferro-silicon,” a substance used for hardening steel, has come 
in contact with water, when a mixture of arseniuretted and phosphoretted 
hydrogen is evolved. Arseniuretted hydrogen has a very toxic action on the 
liver and kidneys, and it is also a blood poison. 

Pathology. — Marked degenerative changes in th^ cells of the liver and 



CHRONIC MERCURIAL POISONING 395 

kidneys, and numerous petechise on the mucous and serous membranes, are 
to be noted. 

Symptoms. — Malaise, headache, dizziness and shivering occur within a 
few hours. Vomiting, jaundice, hajmaturia and anaemia develop. Delirium, 
stupor and coma precede death, the symptoms being exactly similar to 
those of icterus gravis. 

4. Poisoning by Salvarsan and Arsenobenzene Derivatives 

Salvarsan and kharsivan and other arsenobenzene derivates such as neo- 
salvarsan, neokharsivan, novarsenobillon, etc., are usually administered 
intravenously. After a full dose (0*6 gramme) usually nausea, a slight rise 
of temperature, with perhajis vomiting and a little diarrhoea, occur in the 
following 24 hours, after which the patient is quite well. Occasionally severe 
vomiting and diarrhma, with furred tongue, erythematous rash and acute 
gastro-intestinal symptoms, may follow. In such cases it is probable that 
there has been some decomposition in the solution administered, the symptoms 
resembling those of acute arsenical poisoning. This type of poisoning is 
rare. 

When dangerous toxic symptoms occur after salvarsan they are usually 
of the following type : After an interval of 2 or 3 days, vomiting and 
restlessness, delirium, stupor, often with twitchings of muscles, convulsions 
and CheynC'Stokes breathing, occur. Sometimes jaundice may be observed. 
Coma develops, suppression of urine, and death may occur within 48 hours of 
the onset of symptoms. The symptoms arc those of an auto-intoxication 
like icterus gravis, and are the result of the action of salvarsan causing 
impairment of the function of the liver and kidneys. The prognosis is very 
grave. Treatment consists in the administration of alkalis by the mouth 
and bowel, and saline per rectum. 

Salvarsan and allied compounds often cause, especially after the adminis- 
tration of successive doses, such damage to the li^^r that extensive necrosis 
occurs and toxic jaundice develops, which may be fatal (see also p. 204).' • 


CHRONIC MKRCURIAL POISONING 

i£tiology. — This condition occurs chielly amongst workers in the metal, 
or amongst those who are constantly brougJit into contact with compounds 
of mercury ; for example, it is found amongst those engaged in mining 
and separation of the metal, c.g. at Almadcn in Spain, at Idria in Austria, 
and at the mines in California, China, Peru and the Ural Mountains. 
Mirror makers, thermometer and barometer makers, and those engaged in 
the manufacture of chemical and electrical apparatus in which metallic 
mercury is used, are exposed to risk. Those engaged in the frequent handling 
or grinding of mercury compounds in chemical works and businesses are 
sometimes attacked. It must be remembered that mercury is volatile at 
ordinary temperatures, and those working in ill-ventilated rooms where 
mercury is exposed arft liable to attack. Cases have been recorded of chronic 
mercurial poisoning fronpi the amalgam in tooth stoppings, and from sojourn 
in a respiration apparatus fitted with mercury air-valves. The nitrate of 
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mercury is used in the preparation of some furs, and hat makers and furriers 
may be liable to chronic poisoning. The condition may result from the medi- 
cinal use of mercury, as for example from the continued administration of 
calomel or blue pill or other mercurial preparation in small doses, or from the 
prolonged use of mercurial vaginal douches or skin applications. 

Symptoms. — Dyspepsia, anaemia, general cachexia, with loss of weight 
and strength, occur. Sometimes a marked blue line is seen on the gums 
if the teeth are neglected. Stomatitis is one of the most constant symptoms ; 
increased salivation and marked foetor of the breath occur, and are associated 
with tenderness of the gums, looseness of the teeth, and all the symptoms of 
severe pyorrhoea ; this condition is associated with a streptococcal infection 
of the gums, and is progressive, so that after the patient is removed from the 
influence of mercury or its compounds a condition of pernicious anaemia may 
result. In 1920 the writer had under his care at St. Mary’s Hospital a 
man suffering from typical pernicious anaemia. The patient had for some 
years been working at a chemical store where he frequently Had to grind and 
handle vermilion (mercury sulphide). This set up a severe pyorrhoea, from 
which resulted the progressive pernicious anaemia, which continued long after 
his removal from the influence of mercury. A streptococcal infection was 
found in the gums, and a secondary intestinal infection resulted. Colitis, 
often of an ulcerative type, may result from chronic mercurial poisoning. 
It is a dangerous complication and difficult to treat. Skin rashes of an 
erythematous, eczematous or pustular type have occurred. Glycosuria 
has been described, but it is rare. 

The most characteristic symptoms arc the nervous manifestations. 
Tremors, affecting the muscles of the tongue and face, the arms and hands, 
and later the legs and trunk, occur. They are of a fine type, resembling 
paralysis agitans ; but the rigidity of the muscles in the latter condition 
is absent, nor are the characteristic facial appearance and gait present. 
Sensory disturbances, such as anoesthesia or hyperjesthesia, may occur, and 
sometimes marked mental symptoms, such as hallucinations, delusions 
and mania result. The kidneys may be affected and a chronic nephritis 
develop. 

Diagnosis. — This is made by the history and symptoms ; but it should be 
confirmed by the analytical tests. Mercury is excreted in small amounts 
in the faeces. The greatest care should be taken that no mercurial preparation 
is being administered medicinally during any time when the patient is under- 
going treatment. The faeces are collected, and the organic matter destroyed 
by treatment with Iwdrochloric acid and potassium chlorate. The resulting 
solution is submitted to electrolysis, and the mercury present is deposited on 
a gold kathode, from which it may be dissolved and submitted to the usual 
chemical tests. 

Treatment. — This consists in the removal from all influence ^f mercurial 
intoxication. Saline aperients, such as Epsom salts or sodium sulphate, 
should be given daily, to promote the free elimination of the poison by the 
bowel. The treatment is conducted on general lines to counteract the 
symptoms produced. 
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LEAD POISONING 

1. Acute Lead Poisonikg 

• 

This is rare. It usually results from swallowing a large dose of a soluble 
lead compound, such as acetate of lead, which is also known as sugar of lead, 
from its sweetish taste. 

Pathology. — There are the usual signs of acute gastro-enteritis, and the 
stomach may be covered with a whitish grey deposit. The wall of the 
stomach and duodenum is sometimes thickened and softened, and erosions 
may occur from the local action of the lead compound. 

Symptoms. — An astringent metallic taste is at once experienced, followed 
by a feeling of constriction in the oesophagus. A burning sensation and pain 
are felt in the epigastrium, and vomiting occurs. The vomit contains opaque 
whitish material, due to the prcciiiitated albuminate of lead and lead chloride, 
formed by the action of the lead salt on the gastric contents. Blood may also 
be present. Severe colicky pains occur in the abdomen, with rigidity of the 
abdominal muscles. Pressure on the abdomen gives relief, and the patient 
may bend forwards for this purpose, or lie on bis abdomen. The tongue is 
coated, and the bowels are usually constipated ; but occasionally diarrhoea 
occurs. The stools are dark coloured, owing to the formation of black 
sulphide of lead. Prostration and collapse oc(*ur, if the abdominal symptoms 
are severe. There may be numbness or partesthesia of the limbs and cramps 
in the legs. The urine may be partially suppressed. A blue line on the gums 
docs not usually occur during the acute symptoms following a single dose of 
the poison. 

The subacute form of poisoning follows the taking of repeated doses of a 
soluble lead compound. It may occur from repeated medicinal doses of 
lead acetate given to control diarrhma. The symi)torns of abdominal colic 
(lead colic) are pronounced, and the bowels arc very constipated. The other 
symptoms of acute lead poisoning occuir, lint are less intense in character. 
A blue line usually appears round the margin of the gums, owing to the 
formation of lead sulphide by the action of the decomposing food material 
around the teeth on the albuminate of lead in the gum tissue. If the teeth 
are frequently cleaned a blue line on the gums is less likely to be formed. 
Symptoms of lead neuritis may result if the symptoms are of long duration. 

Diagnosis. — The diagnosis of acute or subacute lead poisoning can be 
confirmed by analysis of the vomit and freces for lead during life, and after 
death by finding lead in the gastro-intestinal tract, liver, spleen and 
kidneys. 

Acute and subacute lead poisoning are rarely fatal. 

Treatment. — If the case is seen within 3 hours of swallowing the 
poison, the stomach should be washed out with water. Sulphate of soda or 
sulphate of magnesia in half-ounce doses, dissolved in half a tumblerful of 
warm water, should be given every d hours, till free purgation results, and this 
may be assisted by soap cnemata if necessary. The abdominal pain may be 
relieved by hot applications, or, if necessary, morphine and atropine hypo- 
dermically. Demulcent drinks, such as albumin water, barley wat er and milk, 
should be given, and saline aperients should be administered for some weeks. 
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2. Lead Tetra Ethyl Poisoning 

Lead tetra ethyl is a liquid organic compound of lead, which is very 
poisonous. It has a selective action on the central nervous system, and 
produces acute mental symptoms, sucb as mania, and the symptoms of 
“ lead encephalopathy.” Several fatal cases have been recorded. This 
substance has attracted public notice recently, owing to its use as an addition 
to motor petrol, in amounts of about 1 in 1300. This variety of motor fuel 
is known as “ ethyl petrol,” and its use has been submitted to a Government 
inquiry. No cases of poisoning from the use of ethyl petrol have been 
recorded, but special care is required in its preparation and handling, for 
fear of toxic effects. 

3. Chronic Lead Poisoning 

i£tiology. — Chronic lead poisoning is common, and is caused by the con- 
tinued absorption of lead into the system. In certain industrial occupations 
lead and its compounds are largely used, and workers are exposed to serious 
risks. The strict regulations of the Home Office have greatly reduced the 
frequency of lead poisoning in those industries ; but there are numerous 
occupations, such as those of painters and plumbers, which cannot be 
efficiently controlled, and these give rise to a large number of cases of poison- 
ing. The channel of absorption of lead appears to be the alimentary canal, 
and the poison is taken into the system, cither in the form of small particles 
entering the mouth or nose, which arc swallowed, or by eating of food, which 
becomes contaminated with lead comj^ounds from the hands of the worker, 
owing to lack of cleanliness. Statistics show that women are more susceptible 
to lead poisoning, when exposed to the same risks as men. Idiosyncrasy is a 
factor in the devedopruent of lead poisoning, certain persons being more 
susceptible, especially those with gouty tendencies. Alcoholism also seems 
to be a predisposing cause. 

The sources from which lead is derived in chronic poisoning are very 
^^limerous, and they may be divided into those due to occupation risks, and 
those due to accidental poisoning. 

Occupation risks . — Workers in lead factories, especially white lead, are 
often attacked ; but the frequency of occurrence amongst them has been 
much reduced by recent legislation. Painters ju’ovide the largest number of 
cases. Plumbers, earthwarc markers who use lead glazes, file cutters, 
compositors who handle lead type, gasfitters who use red and white lead, 
and those working with electrical lead accumulators, are exposed to serious 
risks. The enamelling of iron plates with lead glazes and the smelting of lead 
ores also give rise to a certain number of cases. 

Accidental causes . — Drinking water, especially if it is soft, or contains traces 
of acids derived from peaty sources, may dissolve lead from lead pipes, or 
cisterns, and so give rise to poisoning. The cooking of food in vessels tinned 
with solder containing lead may give rise to lead poisoning, especially if 
vegetable acids arc present. The lead glaze on earthenware vessels may con- 
taminate food or drink containing organic acids, e.g. vinegar, lemon juice, cider 
and home-made wines. Tinned foods sometimes contain lead from solution of 
the solder used in the tinning process. The lead foil used for wrapping sweets 
or foods may give rise to contamination of the food. Beer or cider, drawn 
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from casks through lead pipes for consumption, may become heavily con- 
taminated. Hair dyes and cosmetics containing lead, and aerated waters in 
syphons with pewter or lead valves, and chromate of lead, which has some- 
times been used to colour confectionery and for dyeing hosiery, may all give 
rise to lead poisoning. Accidental poisoning may occur in many other ways 
t,han those mentioned. 

Abortijacient uses of lead, — It has been well known that lead compounds, 
if absorbed into the system, give rise to abortion in pregnant women. A like 
effect has been observed in animals in the proximity of lead works. Lead 
])laster, known as “ diachylon,” has been largely used in certain districts by 
pregnant women in order to cause miscarriage, the substance being swallowed 
in small portions rolled up in the form of a pill. This form of lead poisoning 
is very dangerous, and usually if a miscarriage occurs death occurs later from 
lead poisoning. In consecpience of this custom, the sale of lead plaster or 
“ diachylon ” has been restricted by placing it in Part 1. of the Poisons 
Schedule. 

Pathology. — Arterial disease and chronic interstitial nephritis result from 
chronic lead poisoning, and are the common causes ol d(‘.ath, so that the usual 
post-morten signs of these conditions arc generally found. Lead paralysis 
is usually regarded as peripheral ; but it does not (‘orrespond with the distribu- 
tion of the peripheral nerve supply. Degenerative changes have been found 
in the anteiior cornual ganglion cells and in t he peripheral nerves. Examina- 
tion of tlu; blood shows a secondary ansetnin, and changes in the red cells 
— punctate basophils. 

Toxicological analgsis will show a wide* distribution of lead in the various 
organs ; but since death frequently occurs years after exposure to lead poison- 
ing, the quantities found may Ik* vojy small, and require special methods for 
their detection. Ih'cmit researches by refined methods of analysis have 
shown that lead is commonly present in thii urine of persons in normal 
health. Quantitati\'c5 «analysis is, therefore, necessary before deciding that 
lead poisoning is ])reseut. The amounts found should far exceed those 
minute quantities that may be present normally. * ^ 

Symptoms. — The most inqiortant changes caused by chronic lead poison- 
ing are those of chronic interstitial nephritis and arterial disease, and many of 
the sympt.oms, for (*xampl(*, cachexia, chronic dyspepsia, ana3rnia, vertigo, 
high blood- pressure and c(»rel)ral symploms, are really due to these secondary 
conditions rather than to the direct action of the lead in the system. The 
early sym})toms are dyspeptic in type : anortjxia, constipation, epigastric 
and abdominal pains, and <liscomfort beariiig an indefinite relation to food. 
The skin is of a lemon colour. Auiemia of a secondary type occurs, and may 
be marked. Vertigo, headaclie and insomnia often occur. 

Special symjilonis due to lead. — The blue line on the gums has already 
been described. Colic usually occurs as an early symptom, but it may be 
absent in cases showing marked arterial disease and renal changes. Arthr- 
algic pains round various joints arc common, the knees, shoulders and 
elbows being most frequently affected, and creaking or grating and impairment 
of movement may be present. Gouty changes of an advanced type are seen, 
especially in the lingers in chronic cases. Nervous. — Lead neuritis is the 
commonest manifestation. 'JTiis is usually motor in type, and few, if any, 
sensory changes occur.* The neuritis is generally bilateral, but may be 
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limited to one side. The upper extremities are generally only involved, and 
the extensors of the forearms are most commonly affected. The extensors of 
the fingers and wrist are usually the first to suffer, the supinator longus being 
spared, so that marked wrist-drop occurs early. Exceptionally, an upper 
arm paralysis results, the deltoid, bicepo, coraco-brachialis and supinator 
longus being attacked. Sometimes the intcrossei and thumb muscles are 
affected, and a “ claw hand ” results. The lower extremities may be affected, 
but only after marked changes in the upper extremities, and the extensor 
muscles of the feet arc usually involved in such cases. 

The cerebral symptoms have been termed “ Lead encephalopathy.’’ 
Headache, vertigo and insomnia are common. Amaurosis may occur, and 
sometimes marked mental symptoms, such as hallucinations, delusions and 
delirium, are present. Drowsiness and stupor may occur and develop into 
coma. Epileptiform convulsions are common symptoms in diachylon 
poisoning, and they may occur as the result of the urfcmia from the nephritis 
caused by the poison. Papilla'derna occurs in chronic lead poisoning. 

Any of the symptoms of chronic interstitial nephritis or arterial disease, 
such as those due to uraemia or cerebral hflemorrhage, may occur as late 
symptoms of chronic lead poisoning. 

Prognosis. — Chronic lead poisoning usually attracts attention in conse- 
quence of the symptoms due to the arterial disease and chronic renal disease 
caused thereby. In sucli cases the prognosis is grave, and is determined by 
the arterial and renal damage which has resulted, ^i'he occurrence of con- 
vulsions is of grave significance. Symptoms of chronic lead poisoning, such 
as lead colic, or neuritis, if not associated with arterial or renal changes, 
are not of grave significancci, and will most likely clear up, though some 
permanent w'asting may occur in cases where neuritis is present. 

Treatment. — Prophylaxis is all-important, and should early symptoms of 
lead poisoning occur, pormarieiit removal from any chances of lead absorp- 
tion is imperative. Cleanliness of the hands, and prevention of access of 
lead, or its compounds, to the mouth, or nose, by avoidance of contaminated 
dust, and the use of respirators arc essential. Saline apeuients, such as 
sulphate of soda or sulphate of magnesia, should be taken daily over a long 
period to eliminate the lead from the system. Iodide of potassium in doses of 
10 grains three times daily may be taken for a long period, if tolerated. The 
symptoms of secondary anajrnia, arterial disease, and chronic interstitial 
nephritis, should they occur, require treatment on the lines indicated under 
these headings. Lead neuritis should be treated on the lines described under 
peripheral neuritis. 


CARBON MONOXIDE POISONING 

Carbon Monoxide, or Carbon Oxide (CO), is a very poisonoms gas. If 
present in the air breathed in an amount equal to 0*2 per cent, it is capable 
of destroying life ; while an atmosphere containing 0*05 per cent, of carbon 
tnonoxido gives rise to definite symptoms of poisoning. 

Etiology and Pathology. — When carbon is burnt in a limited sup})ly 
of oxygen, carbon monoxide is produced in varying amount. Thus, charcoal 
fires and braziers give rise to considerable amounts of CO. Oas geysers : 
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Certain types of water heaters and slow combustion stoves are common sources 
of production of the gas, which may give rise to poisoning if the ventilating 
flues are inadequate. In lime kilns there is evolution of COj and CO. The 
exhaust fumes from motor-cars and petrol-burning engines contain approxi- 
mately 6 per cent, of carbon monoxide. The commonest source of carbon 
monoxide poisoning is from coal gas which is used for illuminating or heating 
purposes. Coal gas contains normally a percentage of from 4 to 10 per cent, 
carbon monoxide, and it often approximates to the latter figure. It, either 
from accidental leakage of pipes or from purposive exposure due to tumed- 
on taps, is a common cause of death. Carbon monoxide occurs in the smoke 
and fumes from fires with inadequate chimney ventilation. It is important 
to remember that the products of combustion of gas stoves and gas fires 
contain an appreciable amount of carbon monoxide. The flues from these 
are often quite inadequate completely to carry away the products of 
combustion, in which case the gas stoves and gas fires, when used, give rise 
to the addition of carbon monoxide to the air of dwellings and so are a source 
of ill-health or chronic CO poisoning. Industrial ^poisoning : This occurs 
from the fumes from blast furnaces, in iron smelting, and in blasting 
operations in mines. In c(^al mines the explosions from coal dust, or 
inflammable gases, lead to the production of carbon monoxide (“ after- 
damp **). IFater gas is prepared by passing steam over red-hot coke, 
and contains upwards of 30 per cent. CO. It is used for heating 
purposes, and is sometimes added to coal gas before its distribution. It 
is very poisonous and, owing to its slight smell, is very dangerous unless 
mixed with odorous gases. Producer gas is prepared by passing a mixture 
of steam and air over red-hot coke in retorts. It is used for heating the coal 
retorts for the preparation of coal gas. Producer gas is a mixture of carbon 
monoxide, hydrogen and nitrogen, and is similar in composition and pro- 
perties to water gas, and may contain as much as 30 per cent, of carbon 
monoxide. Industrial dangers also arise from leakages in the plant and 
from the process of charging the producer-gas retorts. 

Action of carbon monoxide , — Carbon monoxide has 220 times thfi 
affinity for the blood pigment of the red blood corpuscles (haemoglobin) that 
oxygen has. If respired, it will, therefore, more or less completely displace 
the oxygen from its combination with the haemoglobin of the red blood 
corpuscles. This prevents oxygen being carried in requisite amount by the 
blood corpuscles to the tissues of the body, which thus become deprived of 
the oxygen necessary for their vital functions. The extent to which the 
haBmoglobin is saturated with carbon monoxide depends upon the percentage 
of the latter in the air breathed. When the haemoglobin becomes one-third 
saturated with carbon monoxide, definite symptoms of poisoning occur, 
and when the saturation percentage exceeds 50 per cent, there is grave 
danger of a fatal issue. It is important to note that carbon monoxide is a 
tissue poison. It does not act simply as an oxygen depriver to the tissue.^, 
but undoubtedly has in addition a narcotic action upon them. This is best 
illustrated by considering the serious symptoms of narcosis (muscular 
paralysis and loss of /consciousness) which occur in a person in whom 60 
per cent, saturation of the hsemoglobin with carbon monoxide exists. These 
symptoms far exceed in gravity those of a person possessing only 60 per cent, 
of bflBmoglobin as the result of ansemia from disease or loss of blood 
a6 
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(hsBmorrhage). Carbon monoxide acts as a tissue poison espeoiaUy to the 
nervous system, but there is evidence to show that it acts on all the tissues 
of the body, notably the cardiac muscle, and may cause degenerative changes 
in them. 

Post-mortem appearances . — The externU appearances are characteristic, 
the cheeks and lips and post-mortem stains appearing cherry-pink in colour. 
On opening the body, the blood, muscles and internal organs have a char- 
actenstic cherry-pink colour. The lungs may show areas of consolidatioi 
due to broncho-pneumonia. Small haemorrhages may be visible, and oedema 
is common. The brain shows congestion and oedema, and small punctiform 
haemorrhages may be found in the cortex and basal ganglia. The heart 
may show degeneration of the cardiac muscle and punctiform haemorrhages 
beneath the pericardium. In some cases of carbon monoxide poisoning 
putrefaction is markedly delayed. 

Symptoms. — The onset of carbon monoxide poisoning is usually very 
insidious, since the gas is odourless and any smell of an atmosphere con- 
taining it is due to the presence of other gases or vapours having a charac- 
teristic odour, and also the gas may be respired freely without any irritation 
to the air passages. Premonitory symptoms are giddiness, a swimming 
sensation, headache or a sensation of heaviness or constriction in the head, 
noises in the ears, and a feeling of oppression in the chest. Sometimes 
nausea and vomiting occur. The onset is, however, often sudden, and this 
is likely to be so when the percentage of carbon monoxide is relatively high. 
In these cases, the first symptoms may be sudden collapse, with loss of 
consciousness, and this is associated with complete loss of power of the 
muscular system. 

Cardio-vascular symptoms, such as violent beating of the heart and 
throbbing of the blood vessels, occur. The blood-pressure rises at first, and 
the pulse is full and may not be increased in frequency. Muscular weak- 
ness and drowsiness quickly supervene in severe cases, and the patient falls 
down unconscious. In the condition of coma the blood-prcssurc falls and 
the pulse becomes rapid and small. The conjunctivse become markedly 
hyperaemic and the eyes have a staring appearance, the pupils being partially 
dilated, and do not react to light. The complexion has a cherry-red appear- 
ance. Froth may be present on the lips. The breathing is stertorous. 
The temperature is usually lowered in the early stages of coma, but is some- 
times raised above the normal in the later stages. There is relaxation of 
the sphincters in severe cases. Broncho-pneumonia may develop if the 
coma is prolonged for more than a few hours. When, the stale of coma 
lasts only for an hour or two, the recovery may be rapid. It is very important 
to remember that though the muscular power recovers quickly, the tissues 
of the body have been submitted to a serious acute toxaemia. In all cases 
where coma has occurred, careful after-treatment is essential, since thereby 
the occurrence of after-effects, such as cardiac weakness, nervous symptoms, 
such as weakness or paralysis, or mental disorder, may be avoided. 

Diagnosis. — In all cases, at the earliest opj)ortunity after the immediate 
treatment has been commenced, it is desirable that some blood be removed 
from a vein for analysis. About 10 c.c. should be “removed from a con- 
venient vein of the arm, an<l placed in a small test-tube so as almost lo 
fill itf and a cork inserted. This can then be sent to the laboratory for 
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analysis. It should not be shaken or exposed to the air. The carbon 
monoxide present in the blood is most conveniently estimated by means of 
Hartridge’s reversion spectroscope. The percentage of carbon monoxide 
present is of value not only for diagnosis but for prognosis. 

It may be remarked that a recford of the blood analysis in cases of carbon 
monoxide poisoning would be of great interest and value for research 
purposes. 

Treatment. — Elimination of the carbon monoxide from the system is 
best effected by the ventilation of the lungs with pure air and oxygen. 

Immediate removal of the patient to a pure atmosphere is the first step. 
Onlookers should not be allowed near the patient. If removed to a room, 
the windows and doors should be widely open and a free current of air 
encouraged. Complete rest is absolutely necessary, and attempts to keep 
the patient on the move should be forbidden. The patient should be lying 
flat, and all constricting clothing round the neck and chest should be loosened 
or removed. Care should be taken that the air passages are free, and any 
froth or saliva wiped away from the mouth or nose. If necessary, the 
tongue should be pulled forwards with tongue forceps. In some cases, 
especially if convulsions have occurred, a gag may be required to keep the 
mouth open. Waniitli of the body is important, and blankets and hot- 
water bottles should be used. 

Artificial respiration is of groat value, as this enables the air and oxygen 
to reach the alveoli of the lung. The method most suitable is Sylvester’s, 
for this permits of free access of fresh air to the air passages and is more 
convenient for the administration of oxygen. The upper extremities are 
moved upwards to a fully extended position above the head and kept on 
the stretch for two seconds, they are then lowered to the sides of the chest 
and firmly pressed against the ribs for about two seconds, the double move- 
ments being repeated about fifteen times per minute. Oxygen should be 
administered without delay, and for its efficient administration an oxygen 
cylinder, with a suitable regulating valve tap, a rubber bag and Haldane 
mouthpiece are required, llecent researches have shown that the admink- 
tration of oxygen mixed with about 5 per ceu''. of carbon dioxide acts as a 
powerful stimulant to the respiratory centre, and causes deep and rapid 
breathing. It has been calculated that this mixture increases the lung 
ventilation by about five times. The use of the mixture in severe cases of 
carbon monoxide poisoning is of great value, since it enables a much greater 
amount of oxygen to reach the lung alveoli. Its use, however, should be 
reserved for the severe cases of poisoning. The mixture of oxygen and 
carbon dioxide can be used in two ways : (1) By using a sparklet bulb. A 
special metal perforator with tube attached is available for the purpose of 
perforating the sparklet and admitting the carbon dioxide at a desired rate 
by means of a rubber tube. The rubber tube is placed under the oxygen 
mouthpiece, so that the mixture of oxygen and carbon dioxide can be 
conveniently administered. This method of administration is easily and 
conveniently effected and is entirely free from any risk. (2) Gas cylinders, 
which contain a mixture of oxygen with 5 per cent, carbon dioxide, are on 
the market. This nfixture has been used as a respiratory stimulant during 
ansBsthesia. When the. respiration of the patient has become normal, pure 
oxygen should be administered for about 3 hours, with sliort intervals for 
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feeding. This will be of value in getting rid of the carbon monoxide from 
the blood of the patient. 

For cardiac stimulation, — Strychnine, gr. Camphor, grs. 3, in oil 
and ether. Pituitary extract, 1 c.c., may be given hypodermically. 
Adrenalin hydrochloride solution, 1:1000) 6 to 10 mins. For respiratory 
stimulation, — Atropine sulphate, gr. yJtti given hypodermically, 

and repeated, if required. Lobeline, gr. hypodermically, has recently 
been used with benefit, and may be tried with advantage. It is supplied 
in solution in ampoules. The dose may be repeated at intervals until the 
respiration becomes normal . Collapse in severe cases may be treated by means 
of subcutaneous normal saline (1 pint), or possibly blood transfusion (1 pint). 

After-Treatment. — In mild cases, where coma only lasts a very short 
time, it is important that the patient should be kept completely at rest in 
bed and under medical supervision for a few days. In severe cases, where 
coma has been prolonged for several hours, complete rest in bed under 
medical supervision for 2 or 3 weeks or more will be required, since other- 
wise there is a danger of after-complications. 

W. H. WiLLCOX. 


ACKEE POISONING 
Synonym. — Vomiting sickness of Jamaica. 

Definition. — A frequently fatal disease, especially affecting children in 
the West Indies, characterised by vomiting and nervous symptoms due to 
eating the unripe ackee fruit. 

Etiology. — Ackee fruit grows on the tree Blighia sapida (Sapindacea;) 
in the West Indies and West Coast of Africa. The mature fruit is quite 
harmless, but when eaten in an immature state before the fruit opens, it 

E roves a deadly poison, especially if soup be made from it or other ingredients 
ke rice be boiled in ackee water. The poison is contained in the arilli of 
the unripe fruit. 

Pathology. — Intense fatty changes are found constantly in the liver 
and to a lesser degree in the ladneys, heart and cortical brain-cells. Hyper- 
semia of the meninges and other organs occurs, also haemorrhages in the 
viscera. 

Symptoms. — The patient, who is generally a child and quite well, suddenly 
commences vomiting some 2 hours after a meal containing unripe ackee 
fruit, and complains of nausea and abdomifial discomfort. . After 3 or 4 hours 
of sickness a calm interval ensues, followed by nervous symptoms, including 
cerebral vomiting, twitching of muscles, convulsions and coma. 

Prognosis. — Once nervous symptoms supervene the condition is invari- 
ably fatal, the average duration being 12 to 14 hours. 

Treatment. — Alcohol precipitates the poison, and the immediate 
administration of rum or ether and ammonia as advocated by Scott has 
reduced the mortality in school children from 90 to 27 per cent. Discarding 
the immature unopen fruit and throwing away the ajekee soup made by 
boiling the fruit in water prevent the condition. 

6. Carmichael Low. 

N. Hamilton Fairley. 



POISdNS ACTING ON THE LIVER 


405 


POISONS ACTING ON THE LIVER 

The liver plays a most important part in the body metabolism, and 
impairment of its metabolic functions quickly leads to toxic symptoms. 

Thus, protein metabolism is mainly carried out in the liver, and if this 
function is impaired by the action of toxic substances on the liver cell, nitro* 
genous compounds intermediate between protein and urea are formed, which 
have a profound toxic action on the body. Thus, many poisons by their 
direct action on the liver cell cause such impairment of the controlling 
influence of the liver on protein metabolism that symptoms of auto-intoxi- 
cation result. These symptoms may be of the gravest kind and constitute 
the condition known as icterus gravis, which is the clinical manifestation of an 
extensive pathological damage to the cells of the liver. 

If the process is rapid the morbid anatomical condition found post mortem 
will be a large yellowish liver of fatty appearance, and on microscopical 
examination tlie liver cells will be found to show extreme degeneration and to 
be often distended with fat. The swelling of the liver cells may lead to ob- 
struction in the passage of bile through the small intrahepatic bile vessels, 
so that the liver becomes stained with bile and a general jaundice of the body 
may result. This condition is seen in cases of acute liver poisoning, such 
as that resulting from phosphorus, arsenobemsene compounds and chloroform 
after an anaesthetic, and it is sometimes seen in cases of alcoholic poisoning. 

Where the procjess is prolonged for a few days, the liver cells, after under- 
going degeneration, shrink up and disappear, so that a condition of acute 
yellow atrophy results. The morbid ajipearances of the liver in this condition 
are described later (see p. 673). The morbid anatomical condition of 
acute yellow atropliy of tlie liver may result from many liver poisons, for 
example : tetrachloride of ethane, trinitrotoluene ; and — where the patient-^ 
survives for several days — it is found in poisoning by phosphorus, arseno-/ 
benzene compounds, chloroform, etc. The condition of acute yellow atrophy^ 
of the liver usually causes obstruction of the intrahepatic bile vessels, and«s \ 
thus associated with general jaundice. Acute yellow atrophy of the liver 
causes complete impairment of the protein metabolic function of the liver, so 
that the climeal symptoms of auto-intoxication, namely, icterus gravis, result. 

In some cases of liver poisoning, where a portion only of the hepatic cells 
are destroyed by the degenerative processes, the aflected cells shrivel up and 
disappear, their place being taken by connective tissue, so that a condition 
of “ replacement fibrosis ” of the liver results. Tliis has been observed in 
tetrachlorethane poisoning, and may occur after trinitrotoluene, arseno- 
benzene, and any of the liver poisons where the process is not acute. The 
occurrence of “ replacement fibrosis ” in cases of acute liver poisoning has 
an important bearing on the pathology of cirrhosis of the liver. There 
appears to be little doubt that the production of various forms of cirrhosis 
of the liver is due to the action of poisons of different kinds on the hepatic 
cells, leading to their degeneration and disappearance, their place being taken 
by fibrous tissue. The formation of fibrous tissue in the liver may lead to 
the development of i^mptoms of portal obstruction, such as ascites, hssmat- 
emesis, meisena, etc. 

The fat metabolism function of the liW.— Normally fat is stored up in the 
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liver, being converted into salts of unsaturated fatty acids, and it is disposed 
of as required. Where the function of the hepatic cells is impaired, as occurs 
from the action of many of the liver poisons, such as phosphorus, arseno- 
bcnzenc, and chloroform, the hepatic cells become engorged with fats of the 
saturated fatty acids, and the disposal of fhis stored fat cannot be effected, 
so that post mortem in acute cases a large canary-yellow fatty liver is found, 
the cells being distended with fat of a low iodine value. 

The bile-prodiicing function of the liver, — ^The action of poisons on the liver 
has a very important relation to the production of jaundice. Many liver 
poisons have a direct action on the intrahepatic bile vessels, causing an in- 
flammatory catarrli, and an altered condition of the bile, which becomes 
viscid and irritant in its action. I'he classical example of this is toluylene- 
diamine, which was shown by William Hunter to cause a catarrhal in- 
flammation of the intrahepatic bile-ducts in dogs, and this led to the rapid 
development of jaundice. The jaundice caused by many liver poisons, e.g, 
tetrachlorcthanc, trinitrotoluene, phosphorus, and arseniuretted hydrogen, 
is partly due to tliis cause, and the type of jaundice is known as hcemo- 
hepatogenous jaundice. 

Many of the liver poisons causing hfcmo-hepatogcnous jaundice are also 
hieraolytic poisons, causing increased destruction of the red blood corpuscles ; 
this is the case with toluylene-diamine, phosphorus and arseniuretted 
hydrogen, and many other poisons, so that an additional factor in the causa- 
tion of ha?mo-hcpatogenous jaundice is an increased production of bile, 
consequent on the Iiiemolytic action of the poison. It is now held that 
“ catarrhal jaundice,” which has been thought to be due to an obstruction 
of the common bile duct from catarrh, is almost always intrahepatic in 
origin, the obstruction occurring in the small intrahepatic bile ducts from 
a catarrhal inflammation set up by some poison. 

The function of the liver in protection of the body from poison. — In the case 
of poisons absorbed by the alimentary tract, the liver is the first line of 
defence, and much of the poison is taken up by it. In the case of poisons in 
the general circulation, as, for example, after the intravenous administra- 
tion of arsenobenzene derivatives, the liver absorbs much of the poison from 
the blood stream. In its attempt to protect the body from the action of 
poisons, the liver is often severely damaged, many of its cells undergoing 
degeneration and necrosis. In consequence of the function of the liver in 
absorbing poisons from the portal or systemic circulation in cases of death 
from poisoning, the liver is the most important organ to be reserved for toxi- 
cological analysis. This function of the liver is the “ toxiphylactic function.” 

Liver poisons may be classified into — (1) Chemical poisons ; (2) bacterial 
poisons, resulting from bacterial infections, such as typhoid and paratyphoid 
fevers, streptococcal infections, influenza, and pneumococcal infections ; 

(3) protozoal poisons, e.g. those of malaria, amoebic dysentery, relapsing 
fever, 8pirocha^tal jaundice, kala-azar, and yellow fever, all of which may be 
associated with degenerative changes in the liver, hepatitis and jaundice ; 

(4) auto-intoxications, such as those occurring in the recurrent vomiting of 
children, and in the pernicious vomiting of pregnancy ; (5) the poisons 
associated with blood diseases, such as pernicious anounia, splenic anaemia, 
and acholuric jaundice. 

It is only the chemical poisons with which we are here concerned. A great 
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increase of our knowledge of these resulted from the use of poisons either 
industrially for war purposes or for the preparation of explosive munitions. 
The action of chemical liver poisons is usually twofold : — (1) The poison may 
have a poisonous action on the body apart from its effect on the liver, so that 
gastro-intestinal symptoms, skin .rashes, etc., may occur. (2) The poison 
has a toxic action on the liver, and, if this is sufficiently severe, symptoms of 
auto-intoxication (icterus gravis), due to suppression of liver function, result, 
which are usually fatal. The symptoms of icterus gravis are mental irrita- 
bility, vomiting, twitchings of muscles and stupor, developing into coma, and 
often associated with Cheyne-Stokes breathing and convulsions. Death 
usually occurs within three days. Jaundice, which may be only slight or 
deep, usually occurs ; it may be present before the onset of the symptoms, or 
it may develop during their course, or in rare cases may be absent. Heemor- 
rhages, e.g, hsematemesis, melaena, haematuria or purpura, may occur during 
the course of icterus gravis. Not uncommonly the temperature rises to 
102® F. or more shortly before death, and a temperature of 106° F. may occur. 

Phosjihorm is a classical example of a liver poison. If swallowed it acts 
as a gastro-intestinal irritant, and after 2 or 3 days, when the irritant symptoms 
may have subsided, the signs of the poison on the liver become manifest by 
hepatic enlargement, jaundice and fatal symptoms of auto-intoxication 
(icterus gravis). 

Tetrachlorethane was used largely in the manufacture of aeroplanes as 
a constituent of the varnish applied to the canvas wings. The vapour of 
this liquid acted as a liver poison, causing toxic jaundice in the severe cases, 
and the terminal symptoms were those of “ icterus gravis.*’ 

Trinitrotolueney a yellow solid substance, used for its explosive properties 
in the manufacture of munitions. It caused skin eruptions, symptoms of 
gastritis and sometimes severe anaemia. Its effect on the liver was the pro- 
duction of toxic jaundice, and in the severe cases symptoms of icterus gravis 
were the terminal event. 

Dinitrohenzene, dinitrophenol and 'picric acid arc yellow powders used 
for explosive purposes, and they may cause anaemia, from blood destruction, 
and sometimes dermatitis. They are liver poisons, and have caused toxic 
jaundice, followed by fatal symptoms of icterus gravis. 

Arsenobenzene derivatives , — These arc usually given intravenously, and 
slight symptoms of gastro-intestinal irritation, etc., frequently follow their 
administration. A toxic action on the liver occurs occasionally in some cases, 
and after 3 or 4 days symptoms of profound toxaemia, icterus gravis, may 
result, and death may occur within 3 days of their onset. In some cases 
where the toxic action is less intense symptoms of toxic jaundice result. 
These may occur weeks or months after a course of salvarsan or its substi- 
tutes, and are associated with enlargement and tenderness of the liver and 
marked jaundice. The patient may recover, the liver shrinking and a condi- 
tion of replacement fibrosis occurs. Where there is extensive liver degenera- 
tion, fatal symptoms of icterus gravis may develop. Cases of toxic jaundice 
from arsenobenzene derivatives are of common occurrence at the present 
time, and in all cases of jaundice inquiry should be made as to the previous 
administration of arsenobenzene derivatives. 

Chloroform . — “ Delayed chloroform poisoning ” sometimes occurs 2 or 3 
days after the administration of chloroform as an anaesthetic. The symp- 
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toms are those of icterus gravis, and may be fatal within 3 days of their onset. 
These cases usually occur in children, and are often associated with acidosis. 
As prophylactic measure, plenty of sugar and carbohydrate food should 
be given to children up to the time that food has to be withheld, and if acetone 
or ^acetic acid is present in the urine the administration of the anassthetic 
should be delayed, if possible, until these substances disappear. If this is not 
possible, chloroform should not be given. 

Arseniuretted hydrogen and phosphoretted hydrogen are both powerful 
gaseous liver poisons, and they also cause great blood destruction. They 
may cause death by the development of symptoms of icterus gravis. 

Alcohol , — In certain cases of alcoholic poisoning great fatty enlargement 
of the liver occurs, and death results from symptoms of icterus gravis. In 
such cases the liver is canary-yellow in colour, fatty and much enlarged. 
The cirrhosis of the liver resulting from alcohol is probably a replacement 
fibrosis, following on the degenerative efiect of the poison on the liver cells. 

Mushroom- poisoniruf. — I*oisonous fungi eaten in mistake for edible mush- 
rooms are powerful liver poisons. They usually (jause acute gastro-intestinal 
symptoms, and in severe cases these may be followed by symptoms of acute 
auto-intoxication due to suppression of liver function, consequent on the 
intense degeneration of the hepatic cells. 

W. H. WiLLCOX. 


FOOD POISONING 

Food poisoning occurs when, in mistake for a wholesome food, some 
article is eaten which is of itself normally poisonous, or rendered poisonous 
by contamination from outside sfmrces. I'he former is called Endogenous 
Food Poisoning, while the latter, which is the ordinary form of food poisoning, 
is spoken of as Exogenous. 

Endogenous Food Poisoning.— The following are examples : 

^ •(!) Poisonous fungi are sometimes eaten in mistake for edible mushrooms, 
and dangerous or even fatal results may follow, owing to the presence in 
them of poisonous substances. Thus, the fly fungus, Amanita muscema, 
contains the highly poisonous alkaloid muscarine ; another poisonous fungus, 
Amanita phallMos, contains a powerful toxic substance, phallin or amanita 
toxin, as its active principle ; while Helvella esculenta is a fungus which 
owes its toxic properties to helvellic acid. 

The immediate symptoms caused by poisonous fungi are those of acute 
gastro-enteritis, together with collapse from the effect of the poison on the 
nerve centres. Usually the liver suffers severely (see above). Death from 
auto-intoxication may occur after a few days, owing to cessation of function 
of the liver, and possibly also of the kidneys. 

(2) Poisonous fish , — Certain fish, such as those of the species tetrodon, 

found in Japanese waters, are normally poisonouh, and the same applies to 
mussels when grov/n under unhealthy conditions. The symptoms caused 
by these poisonous foods are those of acute gastro-enteritis, with marked 
nervous disturbance and collapse. • 

(3) PoisonoiLS parts of plants maybe eaten inmist&kQtor foods] forexample, 
aconite root for horse radish, or deadly nightshade berries for ^ible fruit. 
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Potato Poisoking. — ^Under certain conditions potatoes may contain a 
dangerous amount of the poisonous alkaloid solanine. This is produced by 
the growth of certain forms of bacteria in the tubers, which is likely to occur 
if, owing to improper storage, sprouting of the potatoes has taken place. 
The symptoms of solanine poisoning are those of acute gastro-enteritis, 
associated with nervous prostration and collapse, resembling those caused 
by poisonous fungi. 

The above types of poisoning do not, strictly speaking, come under the 
term “ Food Poisoning,” because the offending articles are unwholesome 
or poisonous substances taken in mistake for wholesome foods ; but in some 
countries certain harmful vegetables are more or less habitually used as 
foods. [See (4) and (5).] 

W. H. WiLLCOX. 

4. Lathyrism — 

Definition . — A disease of certain countries characterised by spastic 
spinal paralysis, and caused by poisoning with certain kinds of chick-pea 
grain, particularly Vicia saliva, or other closely allied vetches. 

Etiology. — The disease, formerly met with in Italy, has been reported 
from India, especially North Behar and the United Provinces, -flgiers, 
France, Persia, etc. It is solely confined to countries where different kinds 
of chick-pea are used for food, but the causative principle is unknown. 
Young people are specially liable, and men are more affected than women. 
It occurs as an epidemic amongst the poorest classes in times of great scarcity, 
when bread is made from a mixture of pea and wheat flour. It may also 
be eaten as porridge, or the peas may be boiled with oil and then consumed. 
Formerly it was attributed to the grain of Laihyrus sativus (Khasari dal), 
but in. India, Hovrard, Anderson and Simousen failed to demonstrate any 
poisonous principle, but succeeded in isolating a toxic alkaloid “ vicine ” 
from Vicia saliva (akta), an allied vetch, the seeds of which were a common 
contaminant of Blasari dal and produced symptoms of lathyrism when fed 
to ducks. 

Pathology. — A chronic sclerosis is found in the spinal cord involving 
the posterior and lateral columns. Possibly a toxic spasm of the arteries of 
the cord, followed by thrombosis, is the basis of the condition. 

Symptoms. — The onset may be insidious with backache, burning pains 
and weakness of the legs, or it may be sudden, as wlien after a hard day’s 
work in the rain the patient wakes up with stiff, weak and trembling legs, 
which feel heavy to lift. These syjnptoms increase rapidly, and in 10 days 
walking may be impossible without the aid of a stick. Both legs are usually 
affected simultaneously, first the calves, then the thighs. Gradually a 
peculiar gait develops, the patient laboriously progressing by means of a 
two-handed staff ; “ the leg bearing the weight of the body is bent at the 
knee and trembles, while the advancing limb dragged weanly forward and 
strongly abducted, is planted unsteadily directly in front of its fellow, the 
toes reaching the ground first.” When lying on the back, spasm of the 
adductors ceases and the thighs can be separated. There is little or no 
atrophy or loss of muscular tone, the knee-jerks are increased and ankle 
clonus is marked. Sensation is normal. Incontinence of urine and faeces 
and possibly loss of sexual power follow involvement of the lumbar enlarge- 
niient, but the upper extremities are rarely implicated. 
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Diagnosis. — The occurrence of multiple cases simultaneously and the 
history of eating chick-peas as food confirm the diagnosis. 

Prognosis. — This depends on the stage at which the case is diagnosed ; 
if early, great improvement follows treatment, but in later cases the cord 
has been permanently damaged and spasticity persists. 

Treatment. — Varieties of chick-pea must be avoided as human food, and 
their abolition stamps out the disease. Avoidance of damp and wet ameliorate 
the S 3 rmptoms. Massage and electricity are indicated. 

6. Atriplicxsm — 

Definition. — A disease associated with local oedema, disturbances of 
sensibility, and vaso-motor and trophic disorders. 

iEtiology. — It occurs in North China. Females are oftener attacked 
than males ; no age is exempt. The condition is due to poisoning with 
Atriplex littoralis (Clienopodiaceae). Poor people and beggars eat the young 
shoots, either raw in salads, or in bread. 

Pathology. — There are no records of post-mortem examinations with 
proper histological examinations. 

Symptoms. — The onset is sudden, occurring quickly after the ingestion 
of the plant. First, there is tingling of the fingers, then the backs of the 
fingers, hands, and later the forearms begin to swell ; finally the face is 
similarly affected, with violent itching. There may be aiiJBsthesia of the 
forefingers and thumbs. Heat sensation is increased. Scratching may cause 
an ccchymotic condition of some areas, from which eventually the skin is 
shed in patches, and ulcers may follow. 

Diagnosis. — It may be mistaken for Raynaud’s disease or erythro- 
melalgia. 

Prognosis. — The swellings last for a week or so, but the general health 
is not affected. The ulcers often become chronic. 

Treatment. — All that is required is to avoid eating the plant. Salines, 
gastro-intestinal disinfectants and, later, tonics may be employed. 

♦ G. Carmichael Low. 

N. Hamilton Fairley. 

Exogenous Food Poisoning. — The contamination may be due to 
bacteria, or to fungi, or to chemical substances. 

A. Contamination by Bacteria, 

(1) The commonest type of “ food poisoning ” is that frequently known 
as “ ptomaine poisoning,” and is caused by contamination with the special 
bacteria associated with tlie condition ; for convenience it is called Bacterial 
food poisoning ” (see p. 412). 

(2) Specific diseases may be caused by the accidental contamination of 
food with the specific pathogenic organisms. Thus typhoid or paratyphoid 
fevers may be caused by milk or oysters containing the specific bacilli ; 
scarlet fever or diphtheria by infection of milk with the specific virus ; cholera 
by the contamination of foods or water with cholera germs, amoebic dysentery 
by contamination with the specific amoebse or their cysts, and bacillary 
dysentery by infection of food with its specific bacillh 

A very common cause of these forms of food poisoning is the handling 
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of food by persons known as carriers/’ who are apparently healthy but 
harbour in their bodies the specific germs of a particular disease, their excreta 
containing large numbers of the pathogenic organism, so that it is an easy 
matter for the infection of a food-bome disease to be conveyed by the hands 
of a “ carrier ” who is engaged in &ny way in the handling of food ; cooks 
or milkmen frequently spread infection in this manner. The course of 
the disease is exactly similar to that described under the diseases in 
question. 

(3) Diseases in animals communicable to man may arise from the con- 
sumption of food derived from a diseased animal. Thus the flesh of an 
animal which has died from anthrax may give rise to this disease in man. 
Tuberculosis of the mammary glands in the cow will cause the presence of 
tubercle bacilli in milk, the consumption of which may give rise to human 
tuberculosis. The flesh of animals suffering from actinomycosis may cause 
this disease in man. Parasitic diseases, such as trichinosis and tapeworm 
infections, arise from the consumption of the flesh of animals suffering from 
these infections. These types of food poisoning are fully described under the 
diseases in question. 

(4) Specific organisms may produce in food highly poisonous toxins, the 
ingestion of which causes acute and perhaps fatal illness. An instance of 
this is Botulism (see p. 421). 

B. Contamination by Fungi, 

Ergotism. — The grains of cereals attacked by the ergot fungus (Ckmcefs 
jmrpurea) are poisonous, and if consumed give rise to a series of symptoms 
known as ergotism. Two types of this condition are known — (a) The gang- 
renous type, where gangrene of the toes or fingers, and occasionally of the 
ears or end of the nose, occurs, (b) The nervous type, where sclerosis of the 
posterior columns of the spinal cord, or degenerative changes in the nerve 
cells of the brain result, causing characteristic nervous symptoms. 

C. Contamitialion by Chemical Substames, 

Chemical poisons may accidentally contaminate foods and give rise ta 
the special symptoms of that kind of poisoning. Examples of this are : 

Metallic poisoning resulting from contamination of tinned foods by 
poisonous metals derived from the container. This is a rare form of poisoning, 
and is only likely to occur vrhen the contents of the tin are liquid, such as 
fruit juice, liquefied jelly or soups. If the tin is sound, and composed of pure 
tin, care being taken in the canning and in the soldering process, so that the 
solder does not come in contact with the contents of the tin, the risk of 
poisoning is negligible. Ca.ses of poisoning have occasionally occurred from 
the solution of tin by the acid juice of tinned fruits, or by the solution of lead, 
derived from the solder, coming in contact with the tin contents. The 
symptoms of metallic poisoning arc described elsewhere. 

Arsenical poisoning from the contamination of commercial glucose during 
its manufacture is described under arsenical poisoning. 

Drinking waier may be contaminated by lead or copper, and give rise to 
chronic poisoning. 

Fooi jneservalives,* mc\x as boracic acid, formalin, and salicylic acid, if 
added to foods, may give^ise to illness from their toxic effects. The addition of 
food preservatives to milk is for this reason prohibited by law in this country. 
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BACTERIAL FOOD POISONING 

Synonym. — Ptomaine Poisoning. 

This is the form of poisoning caused* by the contamination of food with 
certain forms of bacteria, and the resulting symptoms are caused by the 
toxic substances produced in the food by its bacterial contamination, and 
there may also be an actual bacterial infection, should the organisms not be 
killed in the process of cooking. Since bacterial contamination finds a most 
suitable culture medium in foods rich in protein, this type of food poisoning 
usually follows the consumption of meat, fish or milk — especially meat. 

It was formerly thought that food poisonins: was caused by the presence 
in food of poisonous alkaloidal substances called ptomaines, produced by 
putrefactive changes. Neurine and mydaleine are examples of such. It is 
now known that ptomaines are very rarely, if ever, the cause of food 
poisoning, but that the usual cause is bacterial contamination of food. It 
is possible that in the consumption of food highly advanced in putrefaction, 
such as high game, ptomaines may play a part in the causation of toxic 
symptoms, but cases of this kind are uncommon. 

AEtiology . — Predisposing causes . — Contaminated food has a much more 
serious eilcct on persons suffering from pre-existing gastro-intestinal disease. 
Thus the presence of colitis or enteritis greatly increases the susceptibility 
of the patient to bacterial food poisoning, and the resulting symptoms are 
likely to be more severe than in a person previously healthy. Dysentery or 
post-dysenteric colitis has a like effect. Starvation or malnutrition increases 
the susceptibility to bacterial food poisoning, and emptiness of the stomach 
at the time of taking of contaminated food is likely to lead to the earlier 
onset and greater severity of the symptoms produced. The above considera- 
tions help to explain the remarkable fact that sometimes when several 
persons partake of the same unwholesome food some may suffer from serious 
symptoms of food poisoning, while others may only have very slight symp- 
/toms, or even be unaffected. Young children are much more susceptible. 
In hot climates bacterial food contamination is likely to be followed by a very 
rapid development of bacterial poisons. Dust, flies, dirt and insanitary 
conditions generally are likely to favour the contamination of food with the 
bacteria of food poisoning. Careful storage of food in proper safes, where it 
can be kept cool and free from contamination, is most important. 

Meat poisoning may be due to contamination of the flesh during the cutting- 
up process by the butcher, or the meat may be contaminated either in the 
process of cooking or afterwards, owing to lack of care in storage. 

Sausages , — Many epidemics of poisoning have occurred from infected 
sausages. This can be readily understood, since the process of mincing, 
which the meat undergoes, renders it liable to contamination. Moreover, 
in sausages it is easy for unwholesome meat to be used, with little possibility 
of detection. The fact that sausages are made with raw or only partly cooked 
meat, and that they are frequently eaten merely smoked, with little or no 
cooking, still further adds to the risk. One special organism, the BadUus 
boltdinus, has frequently been found associated with i^dusage-poisoning. 

Tinned mea/.— This haa been frequently the cause of food poisoning. 
The meat may be ooAtaminated by poisonous bacteria before tinning, aim 
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though the process of canning, by the heat applied, may kill the microbes, 
yet the toxins may not be destroyed, and these will give rise to symptoms 
of poisoning when the food is eaten. During the war tinned meat was con- 
sumed in enormous quantities by our troops. Very few cases of food poisoning 
from tinned meats were recorded, anH in those cases where investigations were 
made the cause of the poisoning was traced to infection of the food after the 
tins had been opened. 

Fish . — Numerous epidemics of food poisoning have been due to eating 
fish. Those have been due to the contamination of the fish with bacteria of 
the type already described, and the resulting symptoms have been similar in 
character. Cooking the fish — boiling or frying — may not entirely destroy 
the toxins present. 

Shellfish . — These are frequently grown in waters contaminated by sewage, 
and microbes of disease get ready access to them. Mussels, oysters, lobsters, 
crabs, etc., have frequently caused severe attacks of food poisoning, and 
commonly the shellfish appeared perfectly fresh, with no objectionable taste 
or smell. 

Tinned fish. — This, like tinned meat, may give rise to poisoning from the 
contamination of the food by bacteria before canning. It is important to 
remember that tinned fish, even if wholesome at the time the tins are opened, 
is very liable to bacterial contamination. It should never be kept, but 
should be eaten on the day of opening. 

Vegetables and fruit . — These may, if contaminated by bacteria of the 
tjrpe described, give rise to tlie disease. Since, however, the bacteria find 
vegetables an unsuitable medium for growth, outbreaks of food poisoning 
from vegetables are uncommon. 

Milk . — Milk has on several occasions been the cause of outbreaks of food 
poisoning, and the organisms above quoted have been found present in the 
affected milk. If milk is infected with the microbes, all that is necessary 
is a suitable temperature for their growth, and it speedily becomes a danger- 
ous article of food. It is readily understood, tlierefore, that these cases are 
of much commoner occurrence in the warm weather of summer. • 

W. H. WiLLCOX. 

Bactekioloov. — Hitherto tlje term food poisoning has been limited to a 
clinical entity, characterised by an epidemic outbreak of acute gastro- 
enteritis among a group of individuals who have partaken of some common 
article of food. The bacteriological details have been subsequently worked 
out in the laboratory. 

With the increase of routine bacteriological examinations of the intestinal 
contents in cases of chronic illness or recurrent gastro-intestinal disturbances, 
coupled with the enormously increased exactitude made possible by the 
introduction by Browning of enrichment methods, it is becoming increasingly 
apparent that a large number of infections exist which can only be generically 
described under the term Chronic Food Poisoning. This latter class of case 
is quite distinct from that described as acute epidemic food poisoning, and 
formerly described as ptomaine poisoning, under the mistaken idea that the 
symptoms were due to an alkaloidal-like group of substances produced in 
food commencing to putrefy by bacteriological action, which substances were 
not destroyed by heat. 
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It has long been recognised, however, that acute epidemic food poisoning 
is caused by bacterial contamination of imperfectly cooked food, and that 
the consequent infection in the human consumer has a definite incubation 
period, though such period may vary in length according to the concentration 
of bacterial poisons present in the contaminated food. There is considerable 
evidence, moreover, that the special bacilli concerned in acute food poisoning 
epidemics are bacilli that tend to inhabit or infect the intestines of animals 
whose flesh is used for human consumption. i 

Both forms of food poisoning are caused by infections with one or other 
members of a large group of bacilli that have the common characteristic of 
not being capable of fermenting lactose, in which respect the group is allied 
to the bacilli of typhoid fever and the dysenteries. This group of bacilli has 
had various names suggested ; for instance, Durham proposed the term 
“ intermediate group,” Trautman, “ parat)T)hoid group,” while Lignites 
suggested the “ Salmonella group,” after Salmon who discovered the bacillus 
of hog cholera, restricting the term, however, to that group of bacilli which 
has the cultural and morphological attributes of the bacillus of hog cholera. 
It will be seen that the terms paratyphoid and Salmonella have meanings 
which are hardly comprehensive enough, and the term “ intermediate group ” 
does not seem to have any advantage over the term “ bacilli of the food 
poisoning group.” 

Acute Epidemic Food Poisoning. — Till recently it was held that this 
disease was caused by food infected with B. paratypkosvs B, or B. enteritidis 
gaertner. The question was, however, settled by ifainbridge, who published 
his results in the Milroy Lectures of the Royal College of Physicians in 1912. 
He differentiated the B. enteritidis aertrycke from j)aratyphoid B, and showed 
conclusively that as a cause of epidemic food poisoning paratyphoid B was 
not to be considered. On the continent of Europe this differentiation has 
not been recognised, the terms paratyphoid B and R. aertrycke being merely 
used as labels to indicate the source of two strains of the same species. 
Yet Bainbridge finds that all bacilli causing outbreaks of food poisoning in 
eflermany that had come under observation by him are strains of B. aertrycke. 
The result of Bainbridge’s work was to e.stabli8h the fact that, with very 
few exceptions indeed, epidemic food poisoning is cau.sed by B. aertrycke or 
B. gaertner. 

Chronic food poisoning differs from the epidemic type in that it is met 
with in individuals with no relationship, or no recent relationship, to epidemics 
of food poisoning. It is usually diagnosed in the laboratory, though a history 
of recurrent attacks of gastro-enteritis lasting perhaps oyer a number of years, 
and possibly dating from a typhoid-like illness, may suggest the presence of 
a member of the food-poisoning group of bacilli. Such infections are not 
infrequently met with in cases of colitis, or “ intestinal toxaemia,” and again 
may be disclosed when intestinal examinations with reference to a possible 
overgrowth of streptococci, in connection with rheumatoid conditions, are 
being made. These infections do not throw any light, perhaps, on the 
rheumatic state, but not infrequently account for associated conditions. 

The varieties of bacilli involved in chronic food poisoning are possibly 
numerous, but reference can only be made to some se^en or eight which have 
been to Bom6 extent worked out. 

The main characteristics of the better known members of the food poison- 
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ing group will be considered under their individual names, while their sugar 
reactions will be tabulated in an abridged and comparative form subsequently. 

B. 'pa/raty'phosus A. — Schottmliller, 1900. Prior to the Great War, para- 
typhoid A infections were practically unknown in England, but apparently 
were frequent in India. At the outset of the war severe epidemics of typhoid 
fever occurred in the French and German forces, paratyphoid A being un- 
known according to Leboeuf and Braun (1917), although in 1916 it made 
its appearance, and by November of that year constituted 92 per cent, of all 
enteric cases. In the British forces in France, paratyphoid A infections 
soon became numerous, in common with paratyphoid B. Torrens (1923) 
summarised the enteric cases as consisting of 2104 cases of typhoid, 1082 of 
paratyphoid A, and 2710 of paratyphoid B. It was concluded that the 
paratyphoid A infections were in the main imported by French troops from 
North Africa and partly by British troops from India. 

Morphologically, B, paratyphosus A resembles B. typhosus more than the 
other members of the Salmonella group, and though it has the same sugar 
reactions it forms less gas in glucose, mannite and dulcite than they do. 
It is definitely difierentiatod from the otlier members of the group, however, 
by specific serum reactions. 

B. paratyphosus B. — Also first isolated by Schottmiiller. It is in England 
the common cause of paratyphoid fever, and formerly it was thought to be 
a common cause of epidemic food poisoning. Bainbridge, however, by 
means of absorption tests showed that it was a distinct organism from B. 
enteritidis aertrycke, with which, owing to identical agglutination reactions, 
it had been hitherto confounded. This difierentiation was confirmed by 
Dean by means of complement deviation tests. Bainbridge further identified 
the bacillus with infections clinically resembling mild typhoid fever, while 
in only one case did he, in association with Dudfield, find paratyphoid B 
causing an outbreak of acute gastro enteritis. 1'hc bacillus morphologically 
resembles the coliform group of bacilli rather than typhoid. 

B, enteritidis aertrycke. — This bacillus takes its name from the village of 
Aertrycke in Belgium, where De Nobcle isolated it from cases of an epidemic 
of food poisoning. It was, as pointed out above, regarded as paratyphoid 
B till differentiated therefrom by Bainbridge, and is still so regarded on the 
Continent, whence arise the German statements that paratyphoid B is 
concerned in epidemic food poisoning. The bacillus is identical with the 
bacillus of hog cholera, B. suipestifer and B. cholera*, siiis. It is said to be a 
normal inhabitant of the intestine of swine on the (Continent. This fact may 
account for the observation that epidemics of food poisoning on the Continent 
are more frequently associated with the consumption of imperfectly cooked 
pork than with other flesh foods. The bacillus resembles paratyphoid B in 
all respects, with the exception of the absorption and complement fixation’? 
reactions. 

Since B. aertrycke was recognised as a distinct variety many epidemics 
have been traced to it, and different strains of the organism have been recog- 
nised. Thus the Newport strain, recovered by Schutze in 1915, and the 
Mutton strain, isolated at Newcastle by Hutchens, are well known. A severe 
epidemic of food pois^oning occurred in a depot in France in April 1918, and 
was carefully investiga,ted by Marrian Perry and Tidy. The outbreak was 
shown to be due to the Newport strain of Aertrycke, and the conclusion arrived 
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at was that it was caused by bacterial contamination of food by a • ‘ chronic 
carrier,” and subsequent cases were caused by contact with “ acute 
carriers.” 

It is probable that nearly all recorded epidemics of food poisoning said 
to be due to paratyphoid B were in reality due to B. aertrycke. 

B. mterUidis gaertner, — Isolated by Gaertner at Frankenhausen in 1888 
from the spleen of a patient who died as a result of partaking of a meal in 
which the badUus was found. 

Morphologically and culturally it resembles paratyphoid B and B, 
aertrycke, but is sharply differentiated therefrom by specific agglutination 
tests. It seems to be a less common cause of epidemics of food poisoning 
than B. aertrycke, but such epidemics have been recorded by van Ermengem 
at Moorsele, Brussels and Gand, and by MeWeeney at Limerick. Bainbridge 
mentions eleven epidemics. It has been identified with epizootic disease 
in rats and rabbits by various observers. 

B, tyj>hi murium, Danysz’s virus, and the bacillus of psittacosis, have now 
been identified with the paratyphoid B, B, aertrycke and B. gaertner group, 
or Salmonella group. 

S. asiaticus (Castellani). — This bacillus was found but rarely prior to the 
war except in cases who had resided in India. Indeed, prior to that date 
the writer had only observed it once apart from residents in India and the 
East, the case being that of a man who had apparently had an attack of 
food poisoning acquired from oysters eaten in Havana, and was at the 
date in question the subject of recurrent attacks of gastro-cntcritis. During 
and since the war, however, B, asiaticus has become increasingly frequent 
in patients who have not left England, but who may have had more or less 
direct contact with soldiers from the East. In the first three editions of this 
book, the waiter expressed the opinion that B. asiaticus was more frequently 
met with in routine intestinal examinations than was B. 'paraiyfhoid B. At 
the present time such an opinion cannot be expressed, for its incidence is now 
getting rare. 

A The bacillus of e'pidemic jaundice — A bacillus fermenting glucose 

and mannite only was so named by Castellani, in a paper in Centralblatte 
Originale, No. 65, p. 262, July 19lL A similar bacillus was mentioned, 
though not named, by Morgan at an earlier date in his paper on the summer 
diarrhoea of children. Douglas and Colebrook came across several instances 
o| a similar bacillus in their analysis of the non-lactose-fermenting bacilli 
associated with the Gallipoli “ dysentery.” The former in a private com- 
munication told the writer he had found several serological strains. This is 
confirmed by Dr. Brtlce White who has kindly examined several strains, 
Ind who also points out that some of them ferment lactose at a late date. 
®t therefore appears that this unfortunate name has been applied to a group 
of bacilli, rather than to a separate organism, in either case having no relation- 
ship to epidemic jaundice. Nevertheless, bacilli giving these sugar reactions 
ate frequently found in routine clinical bacteriological examinations, often 
associated with such clinical manifestations of gastro-entcritis, and often 
in such profusion as to leave no doubt as to their pathogenic proclivities, 
which conclusion may be verified by swift response 'to vaccine therapy. 
The organism was recovered from the blood of a colleague of the writer’s 
who was suffering from an illness at first suggesting typhoid. On the other 
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hand, it was observed by the writer in not far from pure condition in the stool 
of another colleague who admitted that he had recently had a surfeit of 
Strasburg pie, but who exhibited no intestinal symptoms. A companion 
p&te was found to be heavily infected with a similar bacillus in pure condition. 
It is to be hoped that further study will clear up the position and enable a 
suitable name to be given either to the group or to such members as may be' 
found to be pathogenic. 

B. dysenterioB morgan, — This bacillus has cultural affinities to the food.- 
poisoning group. It was found by Morgan in 63 per cent, of a series of 
cases of summer diarrhcea investigated by him. It occurs in a small pro- 
portion of cases of chronic food poisoning, and there is some evidence to 
suggest that a certain proportion of intractable skin affections are associated 
with the presence of this bacillus in the intestine. 

B. fcecalis alkaligenes. — This bacillus morphologically resembles B, 
typhosus in some respects, but differs sharply therefrom in that it fails to 
ferment any of the sugars. Evidence that it is pathogenic to men or animals 
is very scanty, though it may be found in large numbers in the intestines 
in cases of enteric and dysentery. It has also been occasionally isolated 
from the blood, e.g. by Shearman and Moorhead in Egypt, and also in Meso- 
potamia, as referred to by Ledingham. It is suggested that it finds an 
environment favourable to growth in catarrhal conditions of the bowel, 
in which, however, it functions merely as a saprophyte. But in intestinal 
specimens received from the Wards and from Plombieres Clinics a bacillus 
failing to ferment any of the sugars is frequently found, and it is always 
advisable to regard it as a contaminant until the examination of a further 
specimen — requisitioned with a demand for absolute sterility of the vessels 
employed — corroborate the original finding. The uniformity with which 
it happens that such corroboration fails to accrue is convincing evidence that 
a bacillus of this type is very frequently the product of carelessly steriKsed 
vessels. 

J5. pyocyaneuSy the organism associated with blue pus, must be mentioned, 
though there is perhaps little evidence to connect it with food poisoning? 
It may be the cause of acute ulcerative colitis, but usually its presence is 
associated with intestinal toxsemia without acute symptoms. In culture, 
its property of forming the characteristic green, blue or even black pigment, 
suffice to differentiate it, while its sugar reactions separate it from the rest 
of the group, with the exception of B. alkaligenes. It, however, grows with^. 
much more luxuriance on ordinary medium than does this latter bacillus. 

As has been indicated above, the ultimate classification of any member 
of this group must rest upon specific serum agglutinations, and in the case,,, 
of J5. paratyphosus B and B, aertryckcy absorption tests are necessary. But a \ 
provisional and useful classification is possible by means of sugar reactions. ^ 
Monosaccharides, disaccharides and polysaccharides, and some of the allied 
alcohols, have been used. Whatever the substance employed it must be 

E ure, and the basis of the medium containing it must be glucose-free. The 
st ol such substances available is a long one, but for practical purposes may 
be usefuUy abridged to five, namely, lactose, glucose, mannite, dulcite and 
saccharose. This group of five sugars was chosen for routine work by 
Captain S. B. Douglas, ^and the experience of over 20 years confirms the 
wisdom of his choice. 

■ • ^7 ■ . , ; 
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The specimens to be examined should invariably be passed through 
dilutions of brilliant green in peptone water. The writer uses two strengths 
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investigation becomes infinitely more delicate in consequence, and constant 
object lessons occur of the extreme value of the method introduced by 
Browning. 

The foregoing bacilli arc the common abnormal bacilli found in acute and 
, chronic food poisoning. The list is not to be taken as in any way exhaustive. 
There are, for instance, bacilli giving the sugar reactions of the paratyphoids, 
which do not agglutinate with the specific sera of the members noted above. 
The term paratyphoid 0 has been used to denote some at least of these 
atypical strains. 

There is more than one variety of Morgan’s bacillus, and Castellan! has 
described a B, pseudo-asiaticus which ferments dulcite, specimens of which 
are occasionally found in the human stool in this country. 

Again, there appears to be an indefinite group of. bacilli which have been 
termed the late lactose fermenters. These tend to show the sugar reactions 



BACTERIAL FOOD POISONING 


419 


of the paratyphoid group for 48 hours, and then lactose tends to become 
fermented. This group appears to be abnormal as an inhabitant of the 
human intestine, but the pathogenicity thereof has not been worked out. 

Finally, there is a group of bacilli which give the paratyphoid sugar re- 
actions as far as acidification of tbe medium is concerned, but no gas forma- 
tion occurs. This group, apparently abnormal to the human intestine, 
has not been classified. 

John Matthews. 

Pathology. — The post-wmtem signs are those of an acute gastro-cnteritis, 
with evidence of a general bacterial infection or toxaemia. When diarrhoea 
has been very severe, the tissues of the body may be shrunken from drainage 
of fluid. Rigor mortis sets in early. The stomach may show some redness 
from congestion, and, especially where vomiting has been severe, there may 
be small submucous haemorrhages. Much mucus is generally present, but 
the stomach contents are free from blood. The inflammatory signs in 
the small intestines are usually more marked than in the stomach, which is 
an important distinction from chemical irritant poisoning, such as that 
caused by arsenic. The mucous membrane is swollen and congested, and the 
lymphoid follicles and Peycr’s patches often show marked swelling and 
congestion. The signs are often more marked in the ileum than in the upper 
part of the small intestine. The mucous membrane of the large intestine 
may be swollen and congested, and the lymphoid follicles much enlarged. 
The contents are liquid and may contain much mucus. Small submucous 
hffimorrhages may occur in any part of the intestinal tract. The spleen is 
congested and soft, and in cases where infection with living bacteria has 
occurred, it may be enlarged. The liver and kidneys may show cloudy 
swelling or fatty degenerative changes. It is important to remember that in 
fatal cases of food poisoning the macroscopic morbid changes found post 
mortem may be very slight. Cultures made from the blood in the heart, 
from the spleen, and from the intestinal contents may reveal the presence 
of food-poisoning organisms. \ 

Symptoms . — Latent period . — The period which elapses between partaking 
of the contaminated food and the onset of symptoms may vary from a few 
hours to 3 or 4 days. Usually, however, the latent period is short, from 2 
to 6 hours being common. 1’he greater the amount of preformed bacterial 
toxins in the food, the earlier will be the appearance of symptoms. The latent 
period is influenced by other conditions. Thus, if the poisonous food is taken 
on an empty stomach, the symptoms will come earlier. Again, if the infected 
food is taken alone, the symptoms w^ill occur earlier than if it is taken with a 
considerable amount of other wholesome food. In the Welbeck epidemic, 
investigated by Dr. Ballard, the latent period was accurately determined in-^ 
51 cases. In 5 it was 12 hours or less ; in 34 it was 12 to 36 hours ; in 8 
cases it was 36 to 48 hours. 

The symptoms are of sudden onset, and in some cases a rigor may usher 
in the attack. The symptoms are usually those of gastro-enteritis, namely, 
furred tongue, severe abdominal pain and a rise of temperature, and often 
vdmiting and purging. The stools are liquid and very ofiensive, and some- 
times contain mucus and blood. In severe cases there may be cramps in the 
calves of the legs, and collapse with heart weakness, and the patient may 
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become cold and blue owing to the feeble circulation consequent on a state of 
extreme collapse. In some cases rashes appear of the type of erythema/’ 
or “ urticaria,” and in severe cases “ purpura.” Often the severe cases present 
the symptoms of bacterial infectibn of the blood (septicssmia) and such com- 
plications as pneumonia are then likely to occur. In some attacks of food 
poisoning, especially those due to contaminated fish, the toxins appear to act 
especially on the blood vessels, producing rashes with considerable swelling 
of the skin (erythema and urticaria), which are associated with fever and a 
furred tongue, though there may be but little or no diarrhoea and vomiting. 

Diagnosis. — The diagnosis is usually clear, from the sudden onset of 
typical symptoms a short period after taking contaminated food. It cannot 
be too strongly emphasised that the symptoms of bacterial food poisoning 
are almost identical with those of poisoning by arsenic or antimony or other 
chemical irritant poison. An analysis of the vomit, fjcoes and urine for 
arsenic and irritant chemical poisons at once renders the diagnosis clear. 

Course and Prognosis. — In mild cases, the symptoms clear up in a few 
days and the patient is com])letely restored to health. Where there is an 
actual infection with living pathogenic organisms the illness may run a course 
similar to that of typhoid fever. Severe cases may present symptoms so 
acute as to resemble true cholera, and in these the prognosis is grave. 

Complications and Sequelae. — An attack of bacterial food poisoning 
may be complicated by the development of a specific disease, such as enteric 
or paratyphoid fever, owing to the living organisms of this disease being also 
present in the contaminated food. After an attack of bacterial food poisoning 
there is sometimes left a latent bacterial intestinal infection so that the 
patient, in addition to being a “ carrier ” of disease, is liable to recurring 
attacks of enteritis fi’om slight causes. 

Treatment. — Prophylaxis , — The importance of this has been already 
indicated above. The greatest care should be taken in the avoidance of 
articles of food likely to be contaminated, and the efficient cooking of food 
whereby any living bacteria present arc destroyed is a great safeguard. After 
cdbking, rigid care should be taken in the storage of food to prevent con- 
tamination. 

General treatment , — Best in bed is essential. The diet should consist of 
liquids, such as water, albumin water, chicken broth or whey. Milk is often 
best avoided ; peptonised milk or citrated milk (2 grains of citrate of soda 
to the ounce of milk) diluted with an equal quantity of water may be given. 
The feeds should consist of 3 or 4 ounces of liquid every 2 hours, and to these 
1 or 2 teaspoonfuls of brandy may be added with advantage. As the symp- 
toms improve, the dietary is gradually increased. Hot applications to the 
abdomen are advisable. Where there is much pain and diarrhoea without 
collapse, the hypodermic injection of morphine is advisable. Colon irrigations 
with 2 pints of normal saline are of value in cases with diarrhoea and slight 
collapse. In cases with choleraic symptoms and marked collap'^e, sub- 
cutaneous or intravenous injections of normal or hypertonic saline should be^ 
given. A mixture of bismuth and soda with hydrocyanic acid is of value in 
relieving the gastric irritation, and to control the diarrhoea bismuth salicylate 
in 10 or 15 grain doses is useful. * 

The treatment of a case of food poisoning should be accompanied by 
periodical bacteriological investigations of the stools, and a case cannot be 
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tegaided as cured until three successive bacteriological examinations made 
at intervals of 2 or 3 days have shown freedom from infection with the 
pathogenic organisms of the disease. 

W. H. WiLioox. V 

a 

BOTULISM 

Synonyms. — Sausage poisoning, Allantiasis. 

Definition. — rare, but very fatal form of poisoning due to the effect on 
the nervous system of the toxins of the Bacillus hotulinus. Botulism belongs 
to the food-poisoning class of disease, but differs from the old conception of 
ptomaine poisoning, in which the actual poison was supposed to be altered 
food product, on the one hand, and from the bacterial food poisonings, in 
which an actual infection is transmitted, on the other hand. Ptomaine 
poisoning has now only historic interest, and the bacterial food poisonings 
fall into the group of infections known as enterica, in which a period of incuba- 
tion is involved, and more or less symptoms of gastro-enteritis occur. Botul- 
ism depends upon the ingestion of a certain minute quantity of preformed 
toxin, and in no way upon the introduction of the bacillus or spores thereof. 

etiology. — Sausage poisoning was known in Wurtemburg as long ago 
as 1820, and it gradually came to be associated with the eating of smoked 
sausages that were not consumed in the fresh condition. In 1895 an outbreak 
occurred in Elczclles, a village in Belgium, which was very thoroughly investi- 
gated by Van Ermengem. lie recovered a bacillus, to which he gave the 
name B, hotulitms, from the ham partaken of by all the patients, and from 
the spleen of one of the fatalities. The ham itself, which was in no wise 
decomposed, caused typical symptoms of the disease, when inoculated into 
animals, as did also the recovered bacillus. Other outbreaks occurred in 
Europe, mostly associated with the eating of partially cooked flesh, in which 
storing constituted a definite part of the ripening process, no cooking being 
employed at the period of consumption. During the last fifteen years bpti^- 
ism has excited considerable anxiety in America, chiefly in California, and fb 
there associated with the eating of home-canned vegetables. Contrary to 
the generally accepted views, it was found by Meyer that the bacillus was a 
natural inhabitant of soil, in its virgin state. It was found more abundantly 
in soil from high mountains and virgin forests than in soil from crowded stock- 
yards and highly cultivated gardens. 

Bacteriology. — B, boiulinus is a large gram-positive bacillus, 4-9 /a 
long by 0'9-l'2 /<, broad. It stains well with ordinary dyes, but tends to 
lose Gram’s stain if care be not taken. It possesses flagella, and is slightly 
motile. It forms terminal or sub-terminal spores, especially, in the case of 
most strains, at a temperature between 20® and 25° C. Likewise the optimum 
temperature of growth for most strains is between 20° and 30°. The bacillus 
is a strict anaerobe, and will only grow in slightly alkaline or neutral media, 
though in this connection may be mentioned an outbreak that followed the 
eating of some tomato-onion-chilli sauce found to be heavily infected, and of 
an acid reaction. Ip deep stab culture growth occurs as a thin whitish 
streak, not reaching to the surface ; later the medium is cracked by the 
abundant formation of gas. With strict anaerobiosis the organism grows well 
on the ordinary media. Gelatine is liquefied. There are two types, A and B. 



422 DISEASES DUE TO PHYSICAL AND CHEMICAL AGENTS 

They are readily separated by the fact that chickens are susceptible to type A 
only. Three different strains are named. They are the Boise (type A), the 
Nevin (type B), and the Memphis (type A). Type A is more common on the 
Pacific Coast of America, while type B is niore common in the Eastern States, 
and in Europe. The strains differ in their behaviour to heat. Most strains 
are killed by boiling, but the Boise strain can survive boiling for an hour, and 
consequently steam pressures are necessary to sterilise adequately food pro- 
ducts contaminated therewith. Dr. Meyer mentions that of 17 strains isolated 
from different food products the spores varied in their resistance to a tempera- 
ture of 100® C. from 10 to 230 minutes. The toxins of the various strains 
all seem to be destroyed by temperatures slightly less than 80® C., the Boise 
strain toxin being destroyed by 10 minutes at 73® C. The toxicity of the toxin 
can be so high that 0 0001 c.c. of the filtrate of a culture grown at 35® C. 
proved lethal to a guinea-pig of 350 grammes. The Boise strain also differs 
from the others in that it grows best at or about body temperature, and has a 
characteristic odour. 

Symptoms. — There being no incubation period, there arc no symptoms 
prior to the onset of the dizziness and diplopia that constitute the first signs 
of the involvement of the cranial nerves. Occasionally there are some 
abdominal pains, accompanied by vomiting, and there is some weight in the 
suggestion that the vomiting denotes an unusually heavy dose of toxin, for 
vomiting usually j)resages a fatal termination. Other (u-anial nerves are 
gradually affected, the larynx becomes involved and sj)oech may be lost, and 
later respiration and the heart’s action become affected, by reason of the 
involvement of the sjunal accessory and vagus. Oonsciou.«ness is not lost. 
Obstinate constipation is the rule, in sharp contrast to the diarrhma usually 
associated with en terie.a. Botulism differs from encephalitis let hargica in that 
there is an entire absence of the somnolent state characteristic of the latter 
condition, while the absence of feverdiffereniiatesil from anterior poliomyelitis. 

Prognosis. — This is very grave, the mortality being more than 50 per 
Ci^nt. In some outbreaks, for instance that of Loch Maree, every case proved 
fetal. Death may take i)lacc in 36 hours, or may be delayed for a week. 

Treatment. — Antitoxin given experimentally with toxin prevents the 
fatal effect of the latter. In practice antitoxin treatment will only be available 
for use in the later or less severe cases of an outbreak. Measures to promote 
elimination of toxin are called for, but are handicapped by the obstinate 
constipation. Alcohol appears to have a distinct effect in “ denaturing ” the 
toxin, and may, therefore, be given freely, partly for this effect and partly 
for stimulation. Strychnine should also be given. Ether anaesthesia is said 
to delay fixation of toxin by the tissues, and if so it might be usefully em- 
ployed while antitoxin was being procured. Some relief from the mental 
distress due to the absence of unconsciousness would also accrue. 

It is to be noted that the Loch Maree attack of botulism, the first recorded 
in Great Britain, occurred after the first edition of this book was written. In 
consequence of this outbreak a very elaborate investigation was initiated, 
in the course of which much new light on botulism emerged. This was 
detailed in a book published by Dr. Gerald L. Leightoi^ together with a mass"'' 
of entirely new work recorded in America, chiefly by Professors Meyer and 
Dickson. • ^ 

John Matthews. 



SECTION VI 


DISEASES OF METABOLISM 

BASAL METABOLISM 

By basal metabolism is meant the metabolism of an individual when he is 
lying down in as complete a condition of rest as possible, and has taken no 
food for 14 hours — the post-absorptive state. 

Basal metabolism is increased by the intake of food, and the amount 
and nature of the food determines the amount of its increase. Exercise 
also increases metabolism, and considerably so. In order to obtain an 
accurate estimate, certain precautions are therefore necessary. It is custom- 
ary to prescribe a light evening meal some 14 hours before the test, and to 
mak^ th(i subject lie down, with the muscles in complete relaxation, for 
half an hour. The actual estimation ma)^ be performed in two ways, namely, 
by the direct method and by the indirect method, the latter being easier 
but not so accairate. In the direct method, the air which is breathed out 
under the standard conditions is collected in a Douglas bag for 10 minutes 
and the total volume measured. The amounts of carbon dioxide and oxygen 
present are estimated by means of a Haldane gas analysis apparatus. By 
this means the Kespiratory Quotient (Jl.Q.), i.e. the ratio of the volume of 
carbon dioxide given out to the volume of oxygen taken in, and the amountj^of 
oxyg(m used may be determined with great accuracy. In the indirect method, 
the subject bn^athes oxyg(m which is in a closed system for 10 minutes. 
The carbon dioxide formed is absorbed with soda lime, and the oxygen 
which has been used is calculated from the amount of gas which has dis- 
appeared from the system. The surface area of the body in square metres 
is then estimated from the weight and height of the patient by means of 
the nomograph (Fig. 7). The amount of oxygen which has been used 
by the patient is then expressed in terms of one square metre of body surface 
])cr minute. The next step may be done in one of two ways. (1) The amount 
of oxygen per square metre of body surface is compared with the amount 
of oxygen which an average subject of the same age and sex consumes (see 
Table I.). (2) The number of heat calories which the oxygen would give 
when burnt under standard conditions is ascertained from the tables of 
oxygen values, and this result is compared with the calories per square metre 
of body surface which an average subject of the same age and sex would 
consume (see Table TL). The final result in either method is expressed as 
plus or minus x per cent, as compared with the average values in the case 
of normal people. 
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Fig. 7. — Boothby and Sandiford’s Nomograph. 


The weight In pounds or kilogrammes is shown on Scale I. The height- In Inches and centi- 
metres is shown on Scale 11. Tlie surface area In sqiinre metres is shown on Scale III. 
The normal standard calories per square metre of body surface per hour are shown pn 
Scale lY. The total calories per diern are shown on Scale V. 

DtreertoTM.— Keep the chart flat. Use a flexible ruler with a straight edge, or a strip 
of atlfl paper, such as a postcard. (A ) Locote the iTosifinn of the weight and height on 
Scales 1. and II. respectively. Apply the straight edge of the ruler, and note where It cuts 
Beale 111. Kcad the figure on Scale 111., which will rive the surface area of the body In 
square metres. (B) Locate the surface area on Scale 111., and the normal standard calories 
per square metre per hour for the age and sex of the subject on Scale IV. Apply the 
straight edge of the ruler, and see where it cuts Scale V. Head this figure, which gives the 
total basal calories per 24 hours. 

Large scale nomographs may be obtained from W. B. SaunArs Co., West Washington 
Square, Philadelphia, U.B.A., or from H. N. Elmer, 1641 Monadnoek Buildings, Chicago, 
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It i3 accepted that the subject is normal if the fi^e lies within the 
limits of plus or minus 10 per cent. Important variations occur when the 
thyroid is afiejcted. If the gland is atrophied or absent (myzcedema), the 
basal rate may be as low as minus 40 per cent. ; while if it is overactive 
(exophthalmic goitre), the basal rate may be very high, varying from plus 
15 to 20 per cent, to 100 per cent, or even more. In starvation and severe 
undemutrition, the basal rate will be below minus 10 per cent. 


STANDARDS 


Tablb I. — Average Amounts of Oxygen 
per min. per square metre of b^y 
sui-face (Du Bois). 


Age. 

Males. 

Females. 

Cubio Centimotros of Oxygen. 

12-13 . 

. 172 

— 

14-16 

159 

148 

16-18 

148 

138 

18-20 

142 

131 

20-30 

136 

128 

30-40 

136 

126 

40-60 

133 

124 

50-60 

129 

121 

60-70 

126 

117 

70-80 

122 

114 


Table II. — ^Average Calories per hour 
per square metro of body surface 
(Du Bois). 


Age. 

Males. 

Females. 

14-16 

46-0 

430 

16-18 

430 

40-0 

18-20 

410 

38-0 

20-30 

39-5 

37-0 

30-40 

39-5 

36*6 

40-50 

38-5 

360 

50-60 

37-5 

350 

GO-70 

36-5 

34-0 

70-80 

35-5 

330 


ACID^^MIA, ALKALil^:MIA, AND ALLIED CONDITIONS 


Definitions. signifies that there is an increase in the H-ion 

concentration of the blood. This may be due to an increase in the amount 
of COj in tlie blood, or to an increase in the fixed acids of the blood. In the 
latter case, the acid unites with the bases and lowers the amount of CO 2 
which can be carried in the blood. The name acidosis has been applied tj 
this latter condition, but it has given rise to so much confusion that it is 
better to abandon the name altogether, and to speak of a decrease in the 
alkali reserve of the blood. Alkalcemia signifies that there is a decrease in 
the H-ion concentration of the blood. The name alkalosis has been used to 
describe the conditions in which there is an increase in the alkali reserve of 
the blood, but, for the same reason as for acidosis, it would be better to drop 
the name altogether, and to speak of an increase in the alkali reserve. 

Physiology . — The reaction of a fluid is best expressed in terms of the 
concentration of the H ions. It is known that the H and OH ions react in 
accordance with the equation (H)X(OH)=(H 20 ), and that the equilibrium 
reached obeys the law of mass action. This is expressed as follows : 

The brackets signify concentrations and K is a constant, 

(H2C)) 

which is dependent on the temperature. Since the mass of the water is 
enormously greater than the mass of (H) and (OH) ions, (HjO) may be re- 
garded as a constant,* and the equation may be written in a simpler form 
(H)X(0H)=:E. The cpnstant E is called the dissociation constant of 
water, and at 16® C. has the value of 10"“^^. If a solution is neutral, the 
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concentration of H and OH ions will be equal, Le. (H)=(OH)=10*’‘®^ since 
(H)X (OH)=]0”'^ x\n acid solution lias a greater concentration of H ions 
than OH ions, and it follows from the equation that an increase in the con- 
centration of the H ions results ih a decrease in OH ions, since R is a constant. 
It is inconvenient to express (H) as a negative and fractional power of 10, 
and Sorensen has introduced a notation which avoids this difficulty. Since 
(H) = 10"^*®^ -7-07 is, by the definition of the term logarithm, the log. of 
the H-ion concentration of water. Sorensen disregarded the negative sign 
and called the numeral 7*07 the pH value of water. It follows from this 
that as the pH value of a fluid increases, the II -ion concentration and, there- 
fore, the acidity diminishes, because a large negative number is actually 
smaller than a small negative number. If a fluid has pH =7*07 it is neutral, 
like water ; if it has pH = I it has the acidity of dccinonnal hydrochloric acid ; 
while if plj== 1.3-2 it has the alkalinity of decinormal caustic soda. Normnl 
blood has a pH wlucli is slightly alkaline, and lies between 7-34: and 7*47 by 
the Hydrogen Electrode Method and 7*64 and 7*72 by the Iitdicator Method. 
The figures for the Hydrogen Electrode Method will be used in this article. 

It IS very easy to change the reaction of a iluid bke water, which only 
contains H and (ill ions. Blood, however, is a very complex fluid, since it 
contains salts of weak acids, such as the acid and alkaline phosphates, and 
sodium bicarbonate, which, together with the haemoglobin and proteins, act 
as “ buffers and prevent the reaction of the blood being easily changed. 
Further, other regulating mechanisms arc at work, since urea can be sj)lit 
up into carbon dioxide and ammonia ; the former can be excreted by the 
lungs, while the latter can be used to neutralise an acid. The kidney can ex- 
crete acid or alkaline salts which may be in excess, and thus help to keep the 
reaction of the blood constant. Much attention has been paid to the regula- 
tion of the blood by means of the sodium bicarbonate and carbon dioxide. In 
this process, the respiratory centre plays a very important role, since, if it is 
damaged in disease or by drugs, such as morphine, the regulating mechanism 
is upset. The Il-ion concentration of a fluid which contains only weak 


• (IT ^ 

acids and their salts has been shown to be equal to , XK, where 

(iNaJlCOg) 


K is a constant, and the brackets signify concentrations. The significance 


of this equation is more easily appreciated if it is written as follows : 


If there is an increase in the H ions of the blood, 

(H2LUg) 

there must be a decrease in the size of the fraction since the value 

(HgC/Ug) 

of K does not alter. This can be done in two ways, either by decreasing 
the amount of NallCOg or by increasing the amount of H 2 CO 3 . If, on the 
other hand, the H-ion concentration is decreased, K can be kept constant, 
by increasing the amount of NaHCOa or by decreasing the amount of H 2 CO 3 . 
The amount of NaHCOg which is carried in the blood is termed the alkali 
reserve of the blood (van Slyke). It is calculated as the amount of CO 2 
which can be taken up by blood at a pressure of 40 mm. of CO 2 . The figure 
for normal blood lies between 40 and 55 vols. per 100 vols. of blood, while 
the figure for plasma is 53-58 vols. per 100 vols., of blood. The changes 
in the alkali reserve can be estimated directly by van Slyke’s method. 
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The estimation of the amount of CO 2 in the alveolar air is of assistance in 
this connection, since in health the CO 2 is present at the same tension in 
the blood and alveolar air. When the alkali reserve is reduced, there will 
also be a decrease in the percentage amount of CO 2 in the alveolar air, which 

may keep the fraction constant, and thus prevent any change 

(JI2CU3) 

in the pH. This will necessitate an increase in the volume of the respira- 
tion, since the same amount of COg will be excreted under similar conditions 
of exercise and food. The increased depth of respiration is seen in the 
“ air hunger ” of diabetic coma. 

A simple example of the change in the alkali reserve is sfeen when a meal 
is eaten (Dodds). The secretion of hydrochloric acid into the stomach is 
followed by an increase in the percentage amount of COg in the alveolar air. 
After a length of time which varies with the individual but is usually about 
one hour, the percentage amount of COg decreases and falls below the original 
value. It returns to the original value in about 2 hours. If no acid is 
secreted, there is no change in the alveolar CO.,. 

A diminution in the alkali reserve also occurs Avhen the acetone bodies 
aceto-acetic and /f-oxy butyric acid are present in the blood and urine. 
This condition is usually lernied ketosis^ on account of the acetone bodies. 
It is a useful term, since it serves to distinguish the condition from the diminu- 
tion of the alkali reserve due to other causes. Tlie changes which occur 


COH 

in ketosis are believed to be due to the enolic group || of the aceto- 

CH 


acetic acid, which stimulates the respiratory centre. In severe cases of 
diabetes, there is often a great decrease in the alkali reserve and alveolar 
COg, and there may be an actual increase in the H-ion concentration, i.e, an 
acidaemia. A mild degree of ketosis occurs in absolute starvation, carbo- 
hydrate starvation and after vomiting. In children a ketosis occurs much 
more frequently than in adults. It may be very severe in cyclic vomiting, 

E ernicious vomiting of pregnancy, and after chloroform and ether anaesthesia ; 

ut it also occurs to a lesser degree after vomiting due to other causes, and 
in the course of any infectious disease, and also occasionally after large doses 
of sodium salicylate. When the ketosis is well marked there is always great 
hyperpnoea, e.g. the “ air hunger ’’ of diabetic coma. 

Addmmia is present in patients wdio suffer from dyspnoea which is 
due to emphysema and bronchitis. In this case there is an increase in the 
amount of CO.j which is carried in the blood. Acidaemia may be present in 
severe cases of nephritis, especially when the patient suffers from ursemia. 
The pH of the blood may be as low as 7-12 in ursemic coma. In these cases 
the alkali reserve may decrease to 20 vols. of carbon dioxide per 100 c.c., 
but the COg is not decreased in proportion, so that there is an increase in the 
H-ion concentration. Sometimes the hyperpneea is almost as well marked 
as in diabetic coma. 

Alkalcemia, — This is the opposite condition to acidaemia. The pH 
of the blood is raised and may be over 7*7, and the alkali reserve is very 
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and may be over 90 vole, of carbon dioxide per 100 c.c. The condition 
may be caused by giving lar^ doses of allmli, as in the treatment 
of gastric ulcer. The symptoms in this case are loss of appetite and vomit- 
ing ; and if the administration of alkali is continued the patient may die 
of urffimia, as the kidney may fail to excrtfte urea and other substances when 
the blood is so alkalsemic. The condition may also arise if the patient 
suffers from severe vomiting, as is the case in pyloric obstruction, and in 
young children suffering from hypertrophic pyloric stenosis. The symptoms 
are then due to the loss of the hydrochloric acid and sodium chloride in the 
vomit. 

People who live at very high altitudes may be cyanosed, because the 
blood is anoxsemic (see p. 377). If the ascent has been made quickly, 
dyspnoea as well as cyanosis may be experienced, until the subject becomes 
acclimatised. The lack of oxygen causes deeper respirations, and more carbon 
dioxide is washed out of the blood. This causes an alkalaemia to develop, 
and the pll may rise from 7-4 to 7-6. These changes cause a decreased 
secretion of acid and ammonia by the kidneys, and the urine becomes 
alkaline. The alkali reserve of the blood is decreased, owing to the loss of 
the alkali, and at first this suggested that an acidosis existed, but the rise 
in the pH is conclusive proof that an alkalsemia is present. As the subject 
becomes acclimatised, the pH gradually falls to normal, although the 
cyanosis still persists. 

Diagnosis. — This can only be made with certainty by employing the 
more accurate methods for determining (1) the H-ion concentration of the* 
blood (Hastings and Sendroy), (2) the alkali reserve of the blood (van Slyke), 
(3) the alveolar CO^ (Haldane and Priestley, llasselbach, Fridericia), (4) 
the reaction of the freshly passed urine, (5) the amount of aceto-acetic acid 
and ammonia in the urine, and (6) the amount of sodium bicarbonate which 
is necessary to make the urine alkaline. (In health a dose of 5 grammes is 
sufficient to make the urine alkaline for a short while.) 

Prognosis. — This dejjends almost entirely on the nature of the disease 
Q&using the condition. 

Treatment. — This should be directed to removing the cause of the condi- 
tion. The treatment of the ketosis which occurs in diabetes is described 
on p. 444. In acidsemia, sodium bicarbonate, (4 grms.) 4-hourly, should 
be given together with dextrose 5 i (25 grms.) 4-hourly, with an abundance 
of water ; it may be necessary to give 600 c.c. of a 20 i)er cent, solution of 
glucose in water. The amount of alkali should be reduced as soon as the 
hyperpnoea becomes less. Small doses of insulin, 10 to 20 units, may 
be of assistance. The bowels should be kept well open . 

In alkalsemia, all alkalis should be stopped and acid sodium phosphate, 
gr. XXX (2 grms.) 4-hourly, should be given, besides sugar and water as in 
acideemia. The reaction of the blood should be estimated if possible, and 
the reaction of each specimen of urine should be tested. 

DIABETES MELLITUS 

I Diabetes mellitus is a disease in which the metabolism of carbohydrates, 

I toother with that of proteins and fats, is disturbed^ The obvious signs of 
Uhis are the presence of sugar and acetone bodies in the urine. 
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Etiology .-^a) Predisposing causes , — ^Diabetes is more common among 
Jews than Gentiles, and in Frankfurt 31*6 per cent, of the cases were of 
Jewish descent. It is also very common in a mild form among the natives of 
India and Ceylon. Heredity undoubtedly plays some part, as many members 
of a family may be affected. This can partly be explained as being due to 
the same excesses of diet, especially when the disease develops late in life. 
But this cannot explain aU the cases, especially those which occur among the 
younger members of the family. The familial form is sometimes very mild, 
but may be very severe. Joslin obtained a history of heredity in 13 per cent, 
of his cases. Cases of diabetes in husband and wife occur occasionally, but 
this is probably due to similarity of living and not to contagion. The disease 
is more common among males than females. It is commoner between the 
ages of 40 and 60 ; these two decades contained 48 per cent, of Joslin ’s cases, 
while only 7 per cent, of the cases occurred between the ages of 20 and 40, 
and 4 per cent, were under 20. 

^ ^ ^ (6) Exciting causes , — The disease is often present among elderly people 

""who (1) take an excess of carbohydrate foods and sugar, (2) are considerably 
over weight, (3) have a blood pressure which is considerably raised, and (4) are 
subject to great anxieties. But the exciting cause of the acute disease which 
is seen in young people is quite unknown. 

Pathology. — The blood normally contains sugar, and the amount varies 
in health between 80 and 120 mgmis. per 100 c.c. The total amount of sugar 
in the blood of a man wcigliing 65 kilos, or 10 st. 3 lb., would be 4 to 6 g. 
assuming that the total volume of the blood is ^\th of the body-weight, t.e. 
6000 c.c. The percentage amount of sugar in the blood remains fairly 
constant, so long as no food is eaten. A dose of 100 g. of dextrose wiU 
cause a rise in the blood sugar in the arterial blood, from 100 to 150 to 
180 mgrms. per 100 c.c. The change may be evident in 10 minutes, and 
usually reaches its maximum in 30 minutes. The sugar returns to its original 
level in a variable time — 60, 90, 120 minutes, depending on the individual 
(Fig. 8). The sugar in the venous blood, after a carbohydrate meal, is 
about 20 mgrms. less than that in the arterial blood. Provided ,that the 
blood sugar docs not exceed 180 to 200 mgrms. per 100 c.c. in the arterial, 
blood, no sugar is excreted in the urine ; but this again is a variable factor, 
as some people pass sugar at a considerably lower level than 180 mgrms. 
per 100 C.C., whereas others do not although the blood sugar rises to 250 to 
300 mgrms. per 100 c.c. A carbohydrate meal produces a similar effect, 
but the rise is usually slower and more sustained. Protein does not cause 
any rise in the blood sugar of healthy people, but it does so in diabetic 
patients. 

Some of the sugar which is eaten is burnt at once as the respiratory 
quotient approaches 1 after the dose of sugar, but the greater part of it 
must be stored, either in the liver or muscles. A healthy adult can usually 
eat 100 to 200 g. of pure dextrose without causing any glycosuria, but 
the individual variations are great. 

In the mild cases of diabetes the blood sugar when fasting may be within 
normal limits, but a dose of 60 g. of dextrose^will raise the blood sugar 
from 120 mgrms. per 100 c.c. to above 200 mgms. per 100 c.c. The maximum 
height ma^ be reached in 1, 2 or 3 hours, and then the blood sugai^ returns 
slowly to its original level (Fig. 9). Sugar is excreted in the urine all the 
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time the blood sugar is above the threshold of the kidney for the individual, 
which may be mgrms. or 200 mgrms. per 100 c.c. In the more severe cases 
the blood sugar is always above the threshold, and sugar is excreted through- 
out the day. In these cases there is a decrease in the power of burning 
sugar, and the respiratory quotieiTt does not approach 1 after a meal, and 
may be below 0*8. When the carbohydrate metabolism is seriously upseti 
proteins also cause a rise in the blood sugar, as 58 per cent, of the proteiii 
molecule is burnt as sugar. The thirst of which the patient complains is 
due to the excretion of the sugar, as apparently this cannot be excreted 
without a good deal of water. 

When the sugar cannot be burnt properly, the metabobsm of fat is also 
upset, and the fatty acids, accto-acetic acid, /^-oxybutyric acid, and acetone, 
are excreted in the urine. These are incomplete products of fat metabolism, 
and cannot be burnt completely in the absence of a certain amount of sugar 
metabolism. The amount of acetone excreted in the urine is very small ; 
the aceto-acetic acid forms about 30 per cent, and )S-oxybutyric acid 70 per 
cent, of the total acetone bodies if these are present in large amounts. This 
condition is now called ketosis, instead of acidosis, as usually there is no 
change in the H-ion concentration of the blood. 

The amount of carbon dioxide in the alveolar air is usually over 5 per cent, 
in healthy persons, but it is reduced when ketosis is present (Beddard, 
Pembrey & Spriggs, Poulton). It may fall below 3 per cent., but this does 
not mean that the patient will pass into coma at once, but only that the 
condition is serious. If it falls below 2 per cent., the patient is usually 
. comatose and is unlikely to recover unless insulin is injected in adequate 
amounts. The poisonous substance is probably aceto-acetic acid, acting 

I 

COH 

not as an acid, but through the enolic group || This acts on the 

CH 

I . •; 

respiratory centre (Hurtley and Trevan). The alkali reserve of the bloodi 
is much reduced in severe cases and may fall from the normal 44 to 60 vols.? 
per cent, to below 20 vols. per cent. 

The sugar metabolism is controlled by the internal secretion of four 
; glands, namely, that of the islands of Langerhans, this being opposed by the 
suprarenal gland, the thyroid gland, and the posterior lobe of the pituitary 
gland. 

Tke islands of Langerhans . — The relation of the pancreas to the metabolism 
of sugar has been recognised ever since von Mering and Minkowski, in 1889, 
showed that complete removal of the gland caused glycosuria and death of 
the animal. If, in a dog, the remnant be Jth to Jth of the whole gland, mild 
diabetes occurs ; if less than ^th, severe diabetes results (Allen). The 
pancreas is made up of two glands : — (1) t he acin ous portion, which secretes 
the pancreatic juice thrdu^tKe pancreatidUlIhit. "^It'has lio" action on the 
sugar metEbboHsm, since if It ehtifely' destroyed as a result of ligaturing the 
duct and replaced by fibrous tissue the sugar metabolism is quite unaffected 
so long as the islands of Langerhans are intact. (2) The islands, first 
described by Langerhans in 1869, are now recognised as de&fiLfte entities, 
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forming about whole pancreas, and having an abunda nt 

bloo^su^plj. T^y contain three hinds of cells, called alpha , b eta a ndlga m^ 
cells^ which contain granu les in their protoplasm as in the case of theglanST 
cells of other organsT^TEe' alpha cells form about Jrd, and the beta about 
Srds of the islands, while the gamma cell^ are few in number. The granules 
in the alpha cells stain diflierently from those in the beta and gamma cells, 
and these again stain differently from those in the acinous portion. Hence, 
if the tissues are fresh, the three kinds of cells in the islands can easily 
be distinguished from each other. When the surviving islands of a partially 
depancreatised dog are overworked by excessive sugar or carbohydrate 

i feeding, only the beta cells are affected. The granules gradually disappear 
and a vacuole appears (hyclrbjps of the cell). This process may continue 
until the cell finally consists of a large vacuole, with the nucleus flattened 
against one side, whilst all the granules have disappeared. Finally the cell 
t breaks up and disappears. If the process is continued long enough the 
J island will consist of alpha and gamma cells alone, and will be much smaller 
' than usual. These experiments prove that it i^s the beta cells which control 
the sugar metabolism. The action of the alpfialand gamma cells is ijiiknown. 
The internal secretion of the beta cells had never been isolated until, in 1922, 
Banting, working with Best, succeeded in preparing an extract which had 
the power of lowering the blood sugar of a depancreatised dog, and of pro- 
longing its life considerably. At first it was necessary to destroy the acinous 
portion of the pancreas by ligaturing the duct thirteen weeks before the 
extract was made, but now the extract is made from the fresh gland, and 
the toxic action of the trypsin is prevented. ^ 

Properties of Insulin . — The extract of the islands of Langerhans is called 
insulin . Its exact constitution is not yet known. It almost certainly 
contains a nrotein nucleus, since the purest preparations always give some of 
the tests for proteins. It forms salts with acids, such as hydrochloric acid. 
The hydrochloride is a white powder, which is slightly deliquescent, and 
dissolves in acid and alkali, but is destroyed by the latter. It is also.4e- 
etroyed by pepsin and trypsin, and, therefore, cannot be absorbed from the 
alim^htal^canal. 

* "The presence of sufficient insulin in the body is necessary for the correct 
usage of dextrose. Without it the dextrose cannot be stored in the body, 
but appears in excess in the blood and urine. When insulin is present in 
sufficient amount, the blood sugar is normal ; if too much insulin is present, 
the blood sugar is reduced in amount and there is no glycogen in the liver ; 
if insufficient insulin is present, the blood sugar is increased in amount, so 
that sugar cannot be burnt, and the respiratory quotient falls to about 0*7. 

If enough insulin and dextrose arc present, the respiratory quotient will be 
about 1*0, and the fat in the diet will be burnt correctly, so that no acetone 
bodies appear in the urine. The precise way in which insulin acts is not yet 
understood, as it has no action on dextrose outside the body. 

The potency of insulin is estimated by its power to lower the blood sugar 
of a healthy fasting rabbit or mouse to a certain level. The amount of insuliik 
which lowers the blood sugar of a healthy fasting rabbit weighing about 2 kil(» 
grams to 46 mgrmfiu ^r 100 c.c. in 2 hours is termed 2 units, and this lepresenM 
about 0*2 mgrms, of the pure product. All the insulin prepared in this' 

. country has been carefully tested under the supervision of the Medical 
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Research Council. It is dissolved in acid solution, and is of such a strength 
that 1 c.c. contains 20 units, 40 units (double stren^h), or 80 units (quadruple 
stren^h). It is put up in rubber-capped bottles, and does not deteriorate 
even in hot climates. 

If too big a dose of insulin is given to a rabbit, the blood sugar will fall 
below 46 mgm. per 100 c.c. and the animal may have convulsions and die. 
These symptoms can be relieved at once by the subcutaneous injection of 2 
or 3 g. of sugar, unless the dose of insulin has been very large. Adrenalin, 
1 in 1000, 1 C.C. (n\xv), or pituitrin, 10 units (1 c.c.), will also relieve the 
symptoms at once, but it is advisable to give two or three lumps (10 or 
15 g.) of sugar afterwards. In human beings insulin acts in a similar 



Fig. 10. — Figure showing the effect of a dose of insulin on the blood sugar and 
urine sugar of a diabetic patient. 

manner, and if sufficient insulin is given the blood sugar is always lowered. 
A dose of 5 to 10 units will lower the blood sugar of a healthy fasting adult 
of about 65 kilos to about 50 ingins.per 100 c.c., but usually does not cause 
any symptoms of hypoglycsBmia. Human beings, considering their much 
greater weight, are, therefore, much more sensitive to insulin than a rabbit. 

When the blood sugar is raised, as in diabetes, the insulin causes a similar 
decrease in the blood sygar provided that a sufficient amount has been given. 
The extent to which the blood sugar is lowered varies in every patient and no 
definite law can be stated. The maximal decrease (Fig. 10) occurs about 
3 to 6 hours after the dose, depending on the size of the dose of insulin, and 
a8 
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may persist for about 10 hours, and after that the blood sugar begins to rise 
again. If the level of the blood sugar was above the threshold of the kidney 
for sugar the urine will contain, sugar, but as soon as the blood sugar falls 
below the threshold the urine will not contain any sugar. If the urine is 
collected every 2 or 3 hours and tested for sugar, it is possible to determine 
whether the blood sugar has fallen below the threshold or not. Tfjihe blood 
sugar is lowered to about 50 m^ms. per 100 c.c., there may be symptoms due to 
the h 3 rpoglyc 8 Bmia ; but there is no definite level at which all patients develop 
sjrmptoms, since some patients may feel quite well at this level whereas 
others, especially those who have had a high blood sugar for a long time, 
may experience severe symptoms although the blood sugar is 90 mgrms. 
per 100 c.c. or even 140 mgrms. per 100 c.c. The mild symptoms due to hypo- 
glycaemia are a feeling of inertia, profuse sweating, tremor of the hands, and 
abdominal pain resembling hunger pains ; and sometimes mild delirium and 
tachycardia may be observed. Rather more se\ere symptoms are numb- 
ness of the hands, face and tongue, diplopia and difficulty in articulation. 
Severe symptoms are: — (1) A state of unconsciousness resembling a deep 
slumber from which the patient cannot be roused — the skin is usually very 
pale. (2) Fits which may resemble epileptic fits ; these occur chiefly in 
young children and only rarely in adults. (3) A state of inco-ordination of 
the muscles resembling locomotor ataxia. 

The mild symptoms are easily relieved by a little orange juice, tomato 
juice, or some of the ordinary food of the diabetic ])atient, provided that it 
is given as soon as the symptoms appear. The more severe symptoms arc 
relieved at once if a sugar solution is drunk. If the patient is unable to 
swallow, adrenalin, 1 in 1000, 1 c.c. (!!( xv), or pituitrin, 10 units (I c.c.) 
will usually relieve the symptoms at once, but some sugar, about half an 
ounce (12-5 g.) should be given as soon as the patient is able to swallow. 
If the patient does not respond to treatment, dextrose 10 per cent, should 
be given intravenously or per rectum. 

The suprarenal gland. — The internal secretion of the medulla of this gland, 
called adrenalin, has a definite action on the sugar metabolism. If it is in- 
jected subcutaneously an increase in the blood sugar occurs, and glycowsuria 
may occur if the level of the lilood sugar is above the threshold of the kidney. 
An increase in the blood sugar also occurs when the splanchnic njiives are 
simulated, and ijjbe floor of the fourth ventiicle is punctured, provided that 
thg,^ suprarenal glands are intact. Fear and excitement majT also cause 
hyperglycajmia and glycosuria, e.g, Macleod’s football players. It acts as an 
antidote to the excessive action of insulin. The gradual destruction of the 
suprarenal in Addison’s disease may reduce the level of the blood sugar 
slightly, but an injection of adrenalin increases the blood sugar in the usual 
manner. 

The thyroid gland. — This has some influence on the sugar metabolism, since 
the sugar tolerance is lowered when the gland is active, as in exophthalmic 
goitre, or if too much thyroid extract is administered. When there is 
atrophy of the gland, as in myxeedema, the sugar tolerance is increased. 

The posterior lobe of the pituitary gland. — The internal secretion of the 
gland has some influence on the sugar metabolism, since in Frohlich’s 
syndrome the sugar tolerance is much increased. ' Feeding with extract of 
the posterior lobe causes a decrease in the sugar tolerance. Although 
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pituitrin has no direct action in raising the blood sugar, it acts as an antidote 
to the excessive action of insulin. 

Morbid Anatomy , — The pancreas does not show any macroscopic changes. 
Microscopically it may show fi^roriyiround the islands of Langerhans (Opie). 
If the pancreas is fairly fresh, the finer changes, hydrops of the cells and 
absence of Bensley’s specific. granule^, are present in nearly 100 per cent, of 
cases (Allen). Well-marked fibrosis and deposition of iron are seen in cases 
of bronzed diabetes, both in the liver and pancreas. Evidence of syphilis 
may be present ; Warthin found it at autopsy in 13 out of 14 cases, "but in 
my experience it is rarely seen during life, only 3 out of 60 exhibiting the 
Wassermann reaction. The heart is usually small, and occasionally shows the 
vegetations of infective endocarditis. The lungs may show the changes of 
brpneho-pneumonia, lobar pneumonia or tuberculosis. If there have been 
nervous symptoms during life, there may be definite changes in the spinal 
cord, such as sclerosis of the posterior columns. There is no change in the 
sympathetic ganglia. 

Lip.® MIA. — I n severe and advanced cases of diabetes the blood contains 
an excess of fat, either fatty acids or cholesterol. On separation of the 
corpuscles the plasma or serum has a pearly white appearance ; this is 
always a sign of the severity of the disease, but patients have occasionally 
made fair recoveries of sugar tolerance. The retinal vessels in lipoemia are 
very striking objects. In the less severe cases, the arteries and veins have a 
salmon pink appearance throughout their course. In the more severe 
cases, the vessels at the periphery become creamy white in colour, although . 
near the disk, they are still salmon pink. In the severe cases, the distinction j 
between the arteries and veins is completely lost and the vessels resenible | 
flat ribbons. The vision remains unaffected. 

Symptoms. — The onset of the disease may be very acute and great thirst 
is complained of ; the very day of onset of the thirst can often be disco^erecC 
Some of these cases have died in coma, undiagnosed. Usually the onset of 
symptoms is insidious, with lassitude, loss ot energy, or pruritus, thirst 
not being a ])rominent symiitom. In the mild cases, cs])ccially amoifg 
elderly iicople, the diagnosis is usually made eit her in the course of a routine 
examination, or by accident, e.g. because of the complaint ol white spots on 
the clothes or boots. In severe cases, thirst is the most troublesome com- 
plaint, ahd this necessitates drinking a great deal of fluid and passing a great 
deal of urine. The pruritus also troubles the patient a, especially as the usual 
situation for it is the penis in males and the vulva in females. Weakness is 
usually complained of, and sometimes a large api^etitc is a troublesome 
symptom . Const ipation is usually present, and it dates from the onset of the 
tliirst in the acute cases. The tongue does not present any changes in mild 
or treated cases, but in severe and untreated cases it is dry and red — the 
so-called “ raw beef tongue ; this is only present when the patient is 
“ desiccated,'“'ErS‘‘a' residt of great polyuria. Tliere is always great loss of 
wi^t. In the severe cases, the volume of the urine may be 4, 6, 8 or even 
10,000 c.c. per diem, but in the treated case it is usually less than 2000 o.c. 
The specific gravity of the urjne in the untreated case may be 1040 or 1050, 
demending on the amount of sugar in the urine. 

Complications. — (a) Cojao^Formerly this was a frequent termination 
"^of the disease, but now it should only be seen in — 1. The very acute and the 



436 


DISEASES OF METABOLISM 


undiagnosed cases. 2. The severe and untreated cases. 3. As a termina^ 
event as a result of any acute infection. Out of 9 cases of coma, 7 showed 
definite signs of a severe disease, 1 became comatose 7 days after the onset of 
the thirst, and in 1 no cause for the coma was discovered (Graham). There 
are two main types, namely — (1) the hyperpnoea is well marked (air hunger), 
but the patient remains conscious until just before death ; and (2) the hyper- 
pncea is not very obvious, but the patient becomes deeply unconscious a 
long time before death. More usually the patient shows a mixture of these 
two types. The blood pressure is low in both t 3 rpe 8 , and the tension of the 
eyeball is very low. Constipation is always marked, and the contents of the 
intestines after death may be enormous. 

(b) Local infections, such as boils and carbuncles, often occur, and the 
latter is often a fatal comiJication. Perforating ulcers of the feet occur in 
long-standing cases with signs of peripheral neuritis. Pigmentation of the 
skin, especially on the back of the hands, occurs in bronzed diabetes. 

(c) Gangrene of a limb, usually a leg, often occurs in' elderly people. 
It is due to the associated arterial condition, and not primarily to the diabetic 
condition. 

(d) P^limnary . — Tuberculosis of the lungs is a common termination of 
the disease, and lobar and broncho-pneumonia are serious complications, as 
the patients pass rapidly into coma. 

(c) Renal, — trace of albumin is often present. (Edema may occur 
after two days of starvation, or after the administration of much sodium 
bicarbonate. Casts may be present in very large numbers in coma. 

(/) Nervous system, — The knee-jerks may be lost early, but they may 
return if treatment is successful. Numbness and paraesthesia may be present. 
Symptoms resembling those of tabes dorsalis and due to degeneration 
of the posterior columns may be present. The vibration sense is often 
diminished or even absent in the legs. The temperament of the patient 
often changes, partly as the result of dietetic deprivations. 

(g) Eyes, — Cataract is an occasional complication, and retro-bulbar 
neuritis may occur. Diabetic retinitis closely resembles albuminuric retinitis 
and is very difficult to distinguish with the ophthalmoscope. Lipeemia 
retinalis has been already described (p. 435). 

(h) Sexual functions, — These may be undisturbed in the early stages of 
the disease, but in the late stages the male is impotent. The female may 
become pregnant, but with care the pregnancy usually causes no untoward 
symptoms. The child is never a diabetic at birth. 

Diagnosis. — If the urine is tested the presence of a reducing substance is 
readily detected, but the nature of the reducing substance is less easily 
determined. 

y Fehling’s solution is still commonly used, but the limitations of the test 
raould be recognised. Solutions A and B should be freshly mixed, and equal 
quantities of urine and reagent boiled separately, mixed and not reboiled. 
it sugar is present in more than 0*5 per cent., the red precipitate comes at 
once, if in less than 0*5 per cent., it may not appear for one or more minutes. 
Fehling’s solution is also reduced by g^cqronic acid, u rio^aoijjL.and.^^ 

These substances are rareljr present i^uffiaenramounte to reduce the coppSf* 
solution, but when the urine is ver^ concentrated they may cause a slight 
reduction. 
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Benedict’s qualitative solution (copper sulphate, 17-3 grammes ; sodium 
citrate, 173 grammes ; anhydrous sodium carbonate, 100 grammes ; water to 
1000 c.c.) is not reduced by these substances. It is much more reliable than 
Fehling’s solution and should replace it. Five or three c.c. of Benedict’s 
solution and 10 or 6 drops of urine are boiled together for 2 minutes, or put in 
a boiling water bath for 5 minutes. If much sugar is present the precipitate 
develops on boUing, but small amounts may not cause a reduction before 
2 minutes. The test will show the presence of sugar in a concentration of 
0 08 per cent. 

Benedict’s solution is reduced by dextrose, Isevulose, lactose, pentose and 
homogentisic acid (alkaptonuria), and special tests are necessary to distin- 
guish these. Dextrose is dextro-rotatory, ferments with yeast, and yields 
crystals of glucosazone. Lssvulose is laevo-rotatory, ferments with yeast, 
3 rields crystals of glucosazone, and gives Seliwanow’s test. Lactose is dextro- 
rotatory, does not ferment with yeast, and yields a lactosazone with difficulty. 
Pentose is dextro-rotatory or optically inactive, is not fermented by yeast, 
and gives Dial’s test. Homogentisic acid (alkaptonuria) reduces Fehling’s 
and Benedict’s solution to a deep brown colour ; the urine blackens on stand- 
ing, reduces an ammoniacal solution of silver nitrate to a black precipitate, 
and gives a momentary deep blue colour with the addition of a drop of very 
dilute ferric chloride. It does not ferment with yeast and is optically inactive. 

If dextrose is present, disease of the other ductless glands and cerebral 
tumours should be excluded. The pigmentation of the skin of the body 
and of the backs of the hands, together with an enlarged liver (bronzed 
diabetes), should be looked for. Acute and chronic pancreatitis should be 
thought of before the diagnosis of a primary lesion of the islands of Langerhans 
is accepted. If small amounts of dextrose arc present it is necessary to 
make a complete test of the sugar tolerance, with estimation of the blood 
sugar every quarter- or half-hour for 2 hours after a dose of sugar, in order 
to exclude the possibility of renal glycosuria (sec p. 446). 

Tksts for Acetone Bodies. — The ferric chloride test. — Add the solution 
drop by drop until all the phosphates are precipitated. As soon as this 
occurs, a violet colour appears if accto-aceiic acid is present in the urine in 
any quantity. This is a test for aceto-acetic acid, wliich can be detected in 
watery solutions in a dilution of 1 in 100,000. In urine, however, the test is 
much less delicate, owing to the interference of the pigments in the urine. 
The presence of sodium salicylate in the urine may cause confusion, but the 
colour produced in this case is purple. The distinction can be made by boiling 
the urine with a little weak acetic acid, and repeating the test when the urine 
is cold. The aceto-acctic acid distils away, whereas the sodium salicylate is 
unafiected by the boiling. This possibility of confusion is avoitled by always 
using Rothcra’s test. 

yRothera^s nitroprusside test . — Saturate the urine with ammonium sulphate 
crystals, add 2 c.c. of liquor ammonias fort., and then a few- drops of a fresh 
solution of sodium nitroprusside. If a little aceto-acetic acid is present, the 
permanganate colour develops slowly ; if a great deal, the colour develops 
instantaneously, and it is impossible to see through the mixture after 10 to 30 
seconds. When the* nitroprusside reaction is strongly positive, the urine 
should be diluted 1 in* 5. If the colour still appears instantaneously and 
deepens rapidly there is a large amount of aceto-acetic acid present. Aceto- 
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acetic acid can be detected in a dilution of 1 in 400,000, and acetone in a 
dilution of 1 in 10,000. 

There is no colour test for j8-oxy butyric acid, but it is always present 
w)ien more than 2 g. of aceto-acetic acid are present. 

Prognosis. —This depends, as in the case of other diseases, on the severity 
of tlie attack, the time which has elapsed between the onset of the disease and 
the commencement of treatment, the skill of the medical adviser, the care 
with which the patient follows the directions given, and the complications 
which occur. The attack is more likely to be severe and rapidly fatal in 
young people, but quite mild cases are often seen. In elderly people mild 
attacks are the rule, but severe attacks also occur. The prognosis had been 
much improved by the new dietetic treatment introduced in 1915. But 
although the prospects of life for several years were much better than they 
had been, the outlook remained a gloomy one for the patient with a severe 
form of the disease. The introduction of insulin has greatly improved the 
chances of life of all patients with any form of diabetes, but especially in the 
case of those with the severe forms. How iriuch longer these patients will 
live it is impossible at present to sav, but probably for many years, jirovided 
no complications occur. Out of 98 patients admitted to hospital before 
the end of 1923 and 1924, 55 were alive at the end of 1931. Insulin has 
completely altered the prognosis in the case of pregnancy. The risks usually 
attendant on the pregnancy and puerperium constitute the chief danger. 

Treatment. — Although the introduction of insulin has altered the 
prognosis, it has not altered the principles of treatment which have been 
in use for the last ten years. Great attention has always been paid to diet, 
but under the stimulus of insulin much more attention is being devoted to it. 
The principles which govern treatment are : — (1) the blood sugar of the patient 
when fasting should be within the normal limits of 0-08 per 100 c.c. and 0*12 
per loo c.c., and should not rise above 0*19 per 100 c.c. at any time of the day. 
It follows from this that the urine should never contain any sugar. (2) The 
urine should contain either no aceto-acetic acid or a mere trace. (3) The 
patient should understand that a large portion of the reserve power of the 
islands of Langerhans has been lost, and that he must arrange his life so that 
the surviving islands of Langerhans are never overworked. 

Although the principles of treatment have not altered, the details have 
changed very considerably. The chief alteration has been in the amount 
of carbohydrate and fat. It was believed that a diet was correctly balanced 
when the number of grammes of fat equalled the number of grammes of 
carbohydrate multiplied by two, plus half the number of grammes of protein. 
F=2 C+J P. It was soon recognised that this diet was not correctly 
balanced, since many patients, especially children, passed considerable 
amounts of acetone bodies in the urine. The amount of carbohydrate has, 
therefore, been increased and the fat decreased. It is too early to state 
what is the best balance, but the carbohydrate should not be less than the 
fat, and some workers believe that the carbohydrate should be twice or four 
times as much as the fat. 

The treatment should be begun as soon as the diagnosis has been confirmed 
by the estimation of the blood sugar. In the mild type of case which occurs 
among elderly people, moderate restrictions of the carbohydrate may be 
sufficient to prevent ^ycosuria, but in the great majority of cases this is 
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quite ^adequate. The removal of carbohydrates from the diet without 
reduction of the fat and protein of the diet is a dangerous practice, and has 
in the past precipitated the onset of coma. Before the discovery of insulin, 
it was customary to starve the patient until no sugar was excreted in the 
urine (Allen). Such prolonged fasts are no longer used, and provided that 
the patient is willing to have insulin, any form of fasting is unnecessary. 
So many patients have a prejudice against insulin that an attempt is usually 
made to render the blood sugar normal by dietetic treatment. In the mild 
case, a fast of one day is sufficient to lower the blood sugar to normal, and 
always makes the patient much more amenable to the drastic change in 
the diet. If it is desirable to avoid a period of fasting, the patient may 
be given at once a diet which is just sufficient to satisfy the basal needs of 
the body. Whichever plan is adopted, it is of assistance to know the calories 
required, as the amount of food must be varied according to the size, age, 
and sex of the patient. An approximate figure can be obtained by multiply- 
ing the patient’s weight by 11*3. Nearly always there will be an error by 
this method, but it will not be great. To obtain an accurate result, the 
following calculations are necessary. The patient’s weight and height 
are marked on the Boothby and Sandiford Nomograph (p. 424). The figure 
for the surface area of the body is noted. Example : Height, 63 inches ; 
weight, 132 lb. ; surface area, 1*62 square metres. The calories required 
for each square metre of body surface are found in the Aub-Du Bois table 
below, wliich, in the case of a man aged 40, are found to be 1497. 


Auu-Du I5ois Tablk. - -Caloric Requircmoiit per S(£uare Metre of Body Surface. 

Age 

Calt)iio8 per day. 

Ago 

Calories per day. 

(years). 

M. 

F. 

(yeai-s). 

M. 

F. 

■Hi SfflIHH 

12;iG 

1200 

20-30 


948 


888 


1200 

1116 

30-40 


948 


876 


1104 

1032 

40-50 


924 


864 ^ 


1032 

960 

50-60 


900 


840 

HH 

984 

912 

60-70 


876 


816 


M. 

~ males. 

F. = females. 





Calculate requirement in children according to weight. 

Up to — 



22 lb. . 

. 

27-5 cals, per lb. 



22-33 lb. . 


. 250 





33-44 lb. . 


. 230 

f» »» 




The number of calories is divided between the carbohydrate, protein 
and fat in the following w^ay. For an adult, half a gramme of protein per 
one pound of body weight is allowed. In the sample case the allowance is 
66 g. This figure multiplied by 4*1 (the caloric value of protein) gives 
270 calories, and leaves 1227 for division between the carbohydrate and 
fat. In order to prevent any ketosis, the balance between these two must 
be carefully struck. The carbohydrate should not be less than 70 g. This 
figure multiplied by 4*1 (the caloric value of carbohydrate) gives 287 calories ; 
1220 minus 287 leaves 933 calories for the fat, and this figure divided by 
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9*3 (caloric value of fat) gives 100 g. for the fat. The diet is then prUcribed 
as : carbohydrate (C), 70 g. ; protein (P), 66 g. ; fat (F), 101 g. ; calories 
(Cals.), 1497. The total amount of calories is divided into four meals, of 
approximately the following amounts ; Breakfast : C, 20 g. ; P, 20 g. ; 
F, 30 g. ; Cals., 443. Midday : C, 20 g. ; P, 20 g. ; F, 30 g. ; Cals., 443. 
Tea : C, 10 g. ; P, 6 g. ; F, 11 g. ; Cals., 168. Evening : C, 20 g. ; P, 20 g. ; 
F, 30 g. ; Cals., 443. This is called the Maintenance Diet. 

If a fast has been given it may be broken in many ways, but the plan 
set forth below, known as the “Ladder Diet” at St. Bartholomew’s 
Hospital, is very easy for the unintelligent patient to carry out, and it can 
be varied very readily by means of the food tables. The value of Diet XL 


“ Ladder Diet ” as used at St. Bartholomew’s Hospital 



(0, 72 g. ; P, 71*4 g. ; F, 97*5 g. ; Cals., 1495) is nearly the same as that 
of the Maintenance Diet. 
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Many patients with a mild form of the disease will maintain a normal 
blood sugar on this diet, and the urine will contain neither sugar nor aceto- 
acetic acid. In this case the amount of carbohydrate sho^d be" cauti- 
ously increased by 6 or 10 g., until 100 g. is reached. This amount of 
food is often sufficient to make thin patients gain weight, but if such should 
not be the case extra protein (7 g.) should be given every two weeks, until 
the weight does begin to increase. The fat should not be increased. Very 
fat patients should continue to lose weight until a reasonable weight for age, 
height, and sex is attained. The patients should learn how to use the food 
tables, in order to vary the diet, but for unintelligent patients, it is usually 
necessary to prescribe a very simple diet. 

Breakfast . — 2 eggs, 1 oz. bacon, 2 oz. tomato, 5 g. portion of fruit, 1 oz. 
bread, weak tea or cofiee. C, 21-5 g. ; • P, 20-3 g. ; F, 26-7 g. ; Cals., 420. 
Dinner — Meat essence or clear meat soup, 2 oz. meat, 6 oz. green vegetables. 
1 oz. bread, oz. milk (as junket or custard if preferred). C, 22 g. ; P, 20*1 
g. ; F, 17-8 g. ; Cals., 339. Tea — 1 egg, 2 oz. tomato (with lettuce, if desired), 
I oz. bread, weak tea. C, 9 g. ; P, 7*6 g. ; F, 5*8 g. ; Cals., 122. Bu'p'per — 
Meat essence or clear meat soup, 2 oz. ham, 6 oz. green vegetables, 5 g. 
portion of fruit, J oz. bread. C, 14-5 g. ; P, 19*7 g. ; F, 18-6 g. ; Cals., 314. 
1 oz. butter and 3J oz. milk during the day. C, 5 g. ; P. 3-7 g. ; F, 28*5 g. ; 
Cals., 302. 

Insulin should be given if the urine still contains sugar, or if the 
fasting value of the blood sugar is above 200 mgrms. per 100 c.c., after 
the patient has eaten the Maintenance Diet for three days, or has reached 
Diet V. 

The correct dose of insulin can be discovered very easily if an estimation 
of the blood sugar can be made. If this is not possible, treatment with 
insulin can be carried out, provided the urine is collected in 3-hourly periods 
(approximately) and tested for sugar. So long as the blood sugar is below 
the threshold of the kidney, i.e. 180 mgrms. jxjr 100 c.c., the urine will not 
contain any sugar (see Fig. 10). Each succeeding specimen should then be 
tested, so as to be able to determine when the blood sugar rises abovg 
180 mgrms. per 100 c.c. again. By this method it is possible to ascertain that 
the fasting value of the blood sugar is below 180 mgrms. per 100 c.c., but it 
is not possible to determine whet her it is normal or not without making an 
estimation. The initial dose of insulin should be 5-10 units ; and if after 
3 days each specimen of urine contains sugar, iJie dose should be increased 
by 4 units every second day until the dose is 20 units. At first the patient 
should be in bed and under supervision of a trained nurse. If this amount 
of insulin is not sufficient to render the urine sugar free, 5 units of insulin 
should be given about 7 p.m. The evening dose should then be increased 
by 4 units every second day, so long as the urine passed before the morning 
dose of insulin contains sugar. As soon as the dose of insulin is nearly 
adequate, the urine will be free from sugar, except immediately before and 
after each dose of insulin. When the evening dose has been increased 
to 20 units without getting rid of the sugar, the morning and evening doses 
should be increased alternately by 2 units every 2 days, until the urine is sugar 
free. The estimation >of the blood sugar is of great assistance in difficult 
oases. The best time of day to estimate it, is before each dose of insulin 
and 3 hours after the morning dose. The great majority of patients need 
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10-20 units, but some need 100 or more units a day. After the fasting 
value of the blood sugar has been reduced to normal and the urine is sugar 
free all day, symptoms of hypoglyca3mia may appear. The patient himself 
should be able to recognise these symptoms, and also should know how to 
treat them, either with orange juice, or two lumps of sugar, or adrenalin, 
1 C.C., or pituitrin, 1 c.c. (see p. 434). The dose of insulin which caused 
the hypoglycsemia should the next day be reduced by 2 units. When 
the blood sugar is normal, the carbohydrate should be increased, every 3 or 
7 days, by 10 or 15 grms. portions up to 110 grms. It is usually necessary 
to increase the insulin at the same time, in the proportion of 1 unit to 4 grms. 
of carbohydrate. When this extra carbohydrate has been correctly 
balanced with insulin, the carbohydrate should be cautiously increased up 
to 130 or 150 grms. It may not be necessary to increase the insulin if the 
patient is showing signs of hypoglycaemia. The extra carbohydrate may be 
divided among the usual meals, except afternoon tea, but it is often con- 
venient to give 10-15 grms. of carbohydrate before going to bed and also 
in the middle of the morning, if such does not interfere with the patient’s 
occupation. If the patient loses weight in spite of the extra carbohydrate, 
the protein, but not the fat, should be increased by 7 or 14 grms. The 
maximum amount of fat should not exceed 100 grms. for an adult, and some 
authorities restrict it to 50 grms. If the weight is constant, and the patient 
is not more than 10 per cent, under weight, the caloric value is adequate. 
If, on the other hand, the patient gains weight rapidly, the protein and fat 
should be decreased. It is sometimes necessary in cases of tuberculosis, or 
to meet the patient’s tastes, to increase the carbohydrate to 200 or 250 grms. 
In such cases the insulin should be increased in the proportion of 1 unit to 
6 or 8 grms. of carbohydrate. It may be necessary to give the insulin three- 
quarters to an hour before the meal, in order to prevent large carbohydrate 
meals raising the blood sugar too high. Since active exercise often causes 
hypoglycaemia, it is advisable either to decrease the insulin by 5 units or 
more, or to increase the carbohydrate by 10 or 15 grms. at the previous meal. 
Sugar, two or three lumps, should always be available for such emergencies. 


Food Values 

Table I. (shown on opposite page) contains some of the carbohydrate- 
containing foods, and 5 grammes carbohydrate are contained in the following 
weights of the edibl6 parts of vegetables, fruits and huts. The vegetables 
are cooked, unless otherwise stated. Any one item, therefore, may be sub- 
stituted for any other without risk of serious error. 

Diabetic foods should only be eaten when their exact composition is 
stated. Some of the so-called diabetic foods contain over 40 per cent, 
of starch, so that only a small portion of the starch of the bread has been 
removed. The diabetic bread should be eaten as a part of the protein and 
fat ration, and never as an addition. Diabetic jellies and jams all contain 
about 20 per cent, of glycerine, which is burnt as sug^r and must, therefore, 
be included under the carbohydrate ration. 

The general health of the patient should be treated. Any sources of 
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TABLE 1. 


A. VEGETABLES 


B. FRUITS 


Group 1 — 


Asparagus 

. 11 

oz. 

Cabbage 

. 13 

** 

Cauliflower 

. 12 

>» 

Celery (raw) 

. 17 

*> 

Cucumber (raw) 

. 91 

f * 

French Beans 

. 13 

*• 

Jerusalem Artichokes 

. 10 


Tjettuce 

. 25 

ft 

Mustard and Cress . 

. 35 

f » 

Rhubarb 

. 30 


Radishes (raw) 

. lU 

•» 

Sea-kale 

. 13i 


Spinach 

. 13 

tf 

The vegetables in Group T. 

contain 


BO littlo carbohydrate that the amount in 
an averap;e helping can be safely neglected. 

Group 2 — 

Brussels Sprouts . . . 6 oz. 

Jjecka . . . . 6 „ 

Marrow . 8 ,, 

Tomatoes . . . • 7J ,, 

Turnips . . . . 5 „ 

Group 3 — 

Beetroot 

Carrots 3j 

Onions . 3 

Parsnips IJ 

Peas, Green li 

Potatoes 1 


Apple (raw) . 

„ (cooked) 

Apricot (iresh, with stone) 

Banana 

Blackberries 

Cherries (with stone) 

Damsons (with stone) 

Gooseberries (raw ripe) . 

„ (unripe, stftwe 
Greengage (with stone) . 
Grape Fiuit . 

Grapes 

Melon 

Oranges 

Peaches (with stone) 

Pears • 

Plums (with stone) 
Raspberries . 

Red or Black Currants . 
Strawberries 

a NUTS 

Almonds 
Chestnuts 
Hazel Nuts 
Walnuts 


D. STAltCllY FOODS 


Milk 

Bread 

Dry Oatmeal 
Rice 

Plain lliscuit . 


After R. D. Lawrence, The Diabetic Life ( J. and A. Chumhill 
TABLE II.— PROTEIN AND FAT 

The following articles of food contain approximately 6*5 to 7 0 grms. protein, and 
6*5 to 7*0 grms. fat, and m<ay be substituted for each other without causing serious error. 

1 oz. Beef. 1 o/.. White Fish, with the addition of 

1 „ Mutton. J oz. Butter. 

1 „ Lamb. i „ Ham. 

1 „ Veal. } „ Cheese. 

1 Egg. U „ Bacon, but J oz. Butter should 

1 oz. Sardines. be deducted from the Butter 

1 „ Salt Herring ration. 

1 „ Salmon. 2.V „ Bread. 

1 ,, Chicken with the addition of i oz. 6 .. Milk. 


Salt Herring 
Salmon. 

Chicken with the addition of ^ oz. 
Butter. 

Rabbit, with the addition of ^ oz. 
Butter. 


Fat, 5 oz. cream =3 1 oz. Butter, 


1 gnn. Protein =41 Calories. 6*25 gnus. Protein =1 grra. Nitrogen. 

1 „ Carbohydrate =41 „ 1 kilogram =2*2 lb.* 

1 „ Fat =9*3 „ 30 grms. or cubic cent i- 

1 „ Alcohol =7 „ I metres (o.c.) =1 oz. 

A patient at rest requires 25 calories per kilo body-weight per 24 hours, approxi- 
mately 1 calorie per kilo per hour. 
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infection, such as pyorrhcea, cholecystitis, boils, etc., reduce the sugar toler- 
ance considerably. The possibility of syphilis should also be inquired into, 
and, if necessary, treated. 

The after-treatment is very important. The patient should be taught as 
much as is possible about the disease and diet, for if he understands the prin- 
ciples concerned, he is much more likely to carry out the treatment correctly. 
He should also be taught to test the urine with Benedict’s solution. If no 
insulin is taken the urine passed after the evening meal should be tested, 
but if insulin is used the urine immediately before the injection in the morning 
or evening should be tested. 

Medicinal treatment , — Many preparations of the pancreas or of herbs 
which can be taken by mouth are extensively advertised. With one excep- 
tion they are all valueless as well as being expensive. Synthalin, 40 mgms., 
with decholin, 25 mgms., given for 3 days at a time with one day’s rest, has 
a definite though slight action on the glycosuria and glycsemia in many 
cases. It has the great disadvantage that it often causes toxic efiects, such 
as dyspepsia, vomiting and jaundice. It should not be recommended unless 
the patient refuses insulin. Purgatives are of great importance, and the 
necessity of an efficient daily evacuation should be insisted on. Ext. aloes, 
gr. iv, ext. nuc. vom., gr. J, in pill form, one to two at night ; inf. of senna 
pods, ten to thirty ; phenolphthalcin gr. ii-iv or more in liquid paraffin 
3i b.d.s., are the most efficacious ; salines, together with tinct. jalapas co. 3ss, 
should only be used in emergencies. General tonics which improve the 
health may be used. Opium used to be of assistance in the late stages of 
the disease, but should not be required nowadays. 

Cama , — This requires prompt and energetic treatment with large doses 
of insulin. The patient is sometimes very cold and collapsed, and he 
should be made warm as soon as possible, by means of a hot air bath, or, 
if this is not available, by hot water bottles, as in the treatment of surgical 
shock. The blood sugar is usually high, over 300 mg. per 100 c.c., and it is 
safe to give 30 to 50 units of insulin, subcutaneously, as soon as the diagnosis 
js made without waiting for a blood-sugar determination. If the con- 
dition is very grave, the insulin should be given intravenously. If it is 
not possible to estimate the blood sugar, a dose of 50 g. (2 ounces) of dex- 
trose should be given by mouth or by an oesophageal tube, and 50 to 75 
units of insulin. If there are no signs of returning consciousness in 3 hours, 
another 50 or 70 units of insulin, together with 50 g. of dextrose in solution, 
should be given. The urine should be collected every 3 hours, by cath- 
eter if necessary, and tested for sugar. The urine for the first 3 hours 
after insulin is certain to contain sugar, and if the urine for the 4th to 6th 
hours contains sugar, it is safe to give 30 to 60 units of insulin. If, however, 
the urine for the 4th to 6th hours does not contain sugar, it is dangerous 
to give any more insulin, unless sugar, in the proportion of 4 g. to 1 unit 
of insulin is dven by the mouth or intravenously at the same time. If 
there is any doubt as to whether the patient is recovering, this latter pro- 
cedure should always be followed. If the condition, however, is improving, 
no insulin should be given until sugar reappears in the urine. Water in 
as large amounts as is possible, either by mouth or b/ nasal catheter, should 
be given ; at least 10 ounces each hour for some 6 hours. If the condition 
is grave, especially if the patient is vomiting, the fluid should always be given 
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intrayenously — 600 c.c. of normal saline every 3 hours, until the patient 
recovers. A 20 per cent, solution of glucose, in water, may be given mstead 
of normal saline. An estimation of the hssmo^obin should be made at 
intervals, in order to determine whether sufiScient fluid is being given or 
not. Two ounces of castor oil should be given with the first drink, as these 
patients are nearly always very constipated. In coma the alkali reserve 
is always much reduced, and sodium bicarbonate is of assistance, although 
the enormous doses which were administered before tlie discovery of insulin 
should not be given. A dose of 12 g. (3 drms.) is suflicient, and no advantage 
is to be gained by giving a bigger dose. After the patient has been conscious 
for about 2 days, a diabetic Aet should bo given. 

Every patient in coma should be examined most carefully each day, in 
order to determine whether any other disease is present. In 7 out of 9 cases 
admitted to St. Bartholomew’s Hospital in the first year of insulin treatment, 
an acute infection, e.g. acute otitis media, parotitis, or gangrene of the 
lung, was present. The appropriate treatment should be instituted as soon 
as possible. 

Acute infections, such as influenza, usually cause a considerable diminution 
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Fig. 11. — Figure showing how an adequate dose of insulin can bo arrived at by 
testing the urine in a patient in diabetic coma. 

of the sugar tolerance. If the infection is of mild degree, it may be suflicient 
to increase the dosage of insulin by 2 or 4 units for some days. If, however, 
the infection is of severe degree, it is important that the condition should be 
adequately treated, so as to prevent (1) any danger to life, and (2) any per- 
manent diminution of the sugar tolerance. The same procedure shodd be 
adopted as in the treatment of coma (Fig. 11), but the dose of insulin should 
be much smaller, unless the patient is very ill. Provided the urine is collected 
in 3 hourly periods and tested for sugar, a suflScient dose of insulin may be 
given with safety, and thus the ill-eflects of the infection reduced as much as 
possible. 

Surgical operations were always contra-indicated before insulin was 
known, but they may now be carried out, provided certain precautions are 
observed. The patienib’s blood sugar should be reduced to normal, provided 
that there is time to achieve this. Gas and oxygen, local or spinal anaesthetics 
pause Qo ill-eSects. Neither ether uor chloroform should ever be given alone, 



446 


DISEASES OF METABOLISM 


but the former may be given with gas and oxygen if deep ansBstliesia is 
required, but as little^ as possible should be used. Fifty g. (2 oz.) of 
sugar, together with 16 units of insulin (1 unit to 4 g.), should be given 
about 2 hours before the operation, in order to have plenty of sugar and 
insulin in the body at the time of operation. After the operation the 
a])propriate diet for the surgical disease, together with adequate amounts 
of insulin, should be given for the first few days, but as soon as possible the 
usual diabetic diet should be given and the blood sugar controlled again. 
If pregnancy occurs it should not be terminated unless there are other 
complications. 

LiEVULOSURiA is a sign of some incompetence of the liver and should 
direct attention to that organ. Slight reduction of carbohydrates and of 
fruits is usually sufficient to check it. 

Lactosuria occurs (1) during lactation, (2) when suckling suddenly ceases, 
and (3) in breast-fed infants with enteritis. 

Pentosuria is a rare occurrence. The majority of the patients are 
Jews. Of 7 cases, 3 were Jews, 2 Greeks, and 2 English (Cammidge). 

Renal Gr.YcosuRiA 

This is an uncommon condition which is apt to occur in several members 
of a family. Although the blood sugar lies within normal limits, dextrose 
may be present in the urine, either throughout the day or only after a 
carbohydrate meal. The sugar is usually small in amount, i.e. less than 
10 g. i)er diem, but several cases are reported in which 20 to 30 g. were 
excreted in the day. TJie amount of sugar in tJie diet has little influence 
on the total sugar excretion. The diagnosis should only be made after 
a series of observations. A complete test of the sugar tolerance with doses 
of 25 to 50 grms. of sugar should be made. Estimations of the blood sugar 
should be made at intervals of half an hour for 2 to 3 hours after the dose 
of sugar, and the amount of sugar excreted in the mine should be estimated. 
If sugar is present in the urine, although the blood sugar docs not rise above 180 
mgrms. per 100 c.c. at the end of 30 minutes and has returned to the normal 
level after 2 hours, the patient probably belongs to the renal glycosuria class. 

The prognosis is good, and no treatment is required once a differential 
diagnosis is made. It is wiser to treat all doubtful cases with moderate 
restriction of the carbohydrate ration (100 g.), and to repeat the sugar 
tolerance test in 1 to 3 mouths* time. Very little harm can be done by this 
procedure, while much damage can be done if a case of true diabetes is 
treated with no dietetic restrictions (Salomon, Graham)'. 

GOUT 

A disease in which there is a disturbance of the purin metabolism and an 
increase of uric acid in the blood. The clinical sign is an attack of acute 
arthritis with a deposition of sodium biurale in and about the joints. 

Etiology . — Predisposing causes . — Gout is much commoner among 
certain races, e.g. the English and German. It is very uncommon among 
native races. It does not follow, however, that this^is a racial j.eouliarity. 
It is much commoner in temperate than in tropical climates, but it is unlikely 
that the climate plays any part in the causation of the disease. The evidence 
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in favour of gout being an hereditary disease is very strong, as a history of 
a gouty ancestry can be obtained in 50 to 80 per cent, of the cases. A 
history of gout in the family was obtained in 75 per cent, of well-to-do 
patients and in 50 per cent, of hospital patients (A. B. Garrod). This evi- 
dence suggests that the disease is chiefly hereditary but may be acquired. It 
is not the disease which is inherited, but only the predisposition to it, and 
the disease may lie latent until it is evoked by other causes (Llewellyn), 
ft is a disease of middle life — between the ages of 35 and 50 “- but it may occur 
much younger, even in schoolboys who have a strong hereditary taint. 
The malady is very much more common in men than in women. Women 
form only 5 to 20 per cent, of the patients in most statistical tables. 

Exciting causes . — Food plays a pari in the causation of the disease, but 
it is rather the quantity than the quality which matters. Meat and the 
purin bodies in tea, etc., probably have little effect, but sweetbreads, liver, 
kidneys, fish roes, tripe may be actively harmful. Spirits have little efiect, 
and gout is almost unknown in Scotland. Beer is much more potent and is 
probably partly responsible fn^ the prevalence of gout in England and 
Germany. The strong w^*\cs like port and sherry, and the red wines such as 
Burgundy and claret, are also probably responsible for much gout among 
the well-to-do classes, and champagne has a bad reputation. The light 
white wines like Graves and hock and cider arc less evil. Gout was formerly 
very common among lead workers in England, and it seems to be a concomitant 
cause. Trauma plays a great part in the causation of the acute attack. 
The big toe may be affected so frequently because of the pressure of the boot. 
An injured joint may be the seat of the first attack of gout. Syringing the 
car of a gouty patient for cerumen was followed by an acute attack in the 
external auditory meatus (A. E. Garrod). Local sources of infection are 
very common among gouty patients, e.g. septic gums and tonsils. These 
used to be called gouty manifestations, but Llewellyn thinks that they may 
be responsible for causing the attack of gout. 

Physiology and Pathology. — The fact that sodium biurate was deposited 
in and around the joints suggested that uric acid played an essential part 
in the causation of gout. After A. B. Garrod had demonstrated by means 
of his thread test that the blood of gouty patients contained uric acid in 
abnormal quantities the hyi^othesis seemed to be proved. The problem is, 
however, not so simple as was thought at first. 

The uric acid which is excreted in the urine of healthy people on an 
ordinary mixed diet comes from two sources, exogenous and endogenous. 
When all the exogenous sources of uric acid, e.g. meat, fish, sweetbread, tea 
and coffee, etc., are removed from the diet the output sinks to a level of 
0*5 to 0-7 gramme per day. This amount is fairly constant for each individual. 
If all proteins are removed from the diet, the endogenous uric acid output 
falls to a lower level than before (Ifolin). The removal of carbohydrates 
and a reduction of the caloric value of the diet also cause a decrease in the 
endogenous uric acid output to the lower level (Graham and Poulton). The 
endogenous uric acid output is believed to come from the breakdown of the 
cell nuclei of the bo^y, i.e. wear-and-tear, but it can also be synthesised 
from histidin and arginin (Hopkins and Ackroyd). When the exogenous 
purins are eaten, or when uric acid is injected, there is an increase in the uric 
acid output, but the whole of the uric acid is not excreted in one day. If 



448 DISEASES OF METABOLISM 

cincophen is given at the same time, the excretion-rate of the uric acid is 
increased. 

The blood always contains uiic acid, and the limits of normal variation 
in health are 1 to 3 mgrms. per 100 c.c. The total uric acid in the blood 
of a man weighing 10 st. 3 Ib^ or 65 kilos would be 50 to 150 mgrms., assuming 
that the blood constitutes ^^^th of the body-weight, i.e. 5000 c.c. 

In cases of gout there is usually a considerable increase in the amount of 
uric acid in the blood. Before an attack the blood may contain 4 to 6 mgrms. 
of uric acid per cent., though occasionally between the attacks there may be 
only a slight increase. The uric acid may also be increased in some people 
who have never had gout ; as, in leuksBmia, where there is a great destruc- 
tion of leucocytes, and in severe cases of nephritis. The increase in the 
uric acid in the blood is, therefore, not pathognomonic of gout, although it is 
extremely suggestive of it. ' > 



Fio. 12. — Figure showing the increase in the output of uric acid in the urine and 
the decrease in the uric acid in the blood after cincophen. 

In gout the output of uric acid varies widely. It may be quite small in 
amount, less than 0-20 gramme per day, or it may be equal to that excreted 
by healthy people. Before the attack of gout it is usually very small in 
amount, but the paroxysm always causes a great increase in the output for 
a few days only. When purin bodies are eaten by a gouty ;patient, or if uric 
acid is injected, there is great delay in the excretion of uric acid. If cincophen 
is given at the same time, the uric acid is excreted* much more quickly. 
The diminution in the uric acid output may be due to an increased destruc- 
tion in the body or to its retention by the kidneys. There is no evidence 
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of increased destruction in the body, as the blood of a patient before an 
attack may contain 4 to 6 ragrms. of uric acid per 100 c.c. This suggests 
that the uric acid is retained by the kidneys. When cincophen is given to a 
patient whoso blood contains 4 to 5 mgrms. })er 100 c.c. uric acid there is a 
great increase in the uric acid output and a decrease in the uric acid in the 
blood (Folin and Lyman). The “ extra ” uric acid excreted in 6 days 
(Fig. 12) was 1*9 gramme, while the blood uric acid decreased from 4*5 
mgrms. to 2*9 mgrms. per cent. The “ extra ” uric acid must come from 
the uric acid in the body fluids, as the blood does not contain enough uric 
acid (Graham) (Fig. 12). 

The evidence points to the view that although gout cannot exist in the 
absence of excess of uric acid in the blood yet uric acid is not the cause of 
gout. 

The essential change is the deposition of uric acid as sodium biurate in 
the joints. The sodium bi urate appears to be plastered over the surface 
of the cartilage, but on microscopical examination it is seen that there is a 
layer of cartilage over the deposit, which is always interstitial. The de- 
posits may be quite small or enormous. In many cases the structure of 
the bones is destroyed and replaced by sodium biurate. The ligaments, 
tendon sheatlis and bursai are also infiltrated. The big toe joints may 
contain sodium biurate, although the patient has never had an acute attack 
of gout. The skin covering a tophaceous deposit may ulcerate and break 
down, and small masses of sodium biuratc may be discharged (chalky gout). 

Tophi , — Sodium biurate is also deposited in the cartilage of the ear, 
especially in the outer margin of the pinna. The tophi appear as white 
nodules, and uric acid crystals can be recovered from them, which also give 
the murexide test and a blue colour with Folin^s phospho-tungstic reagent. 

The kidneys . — An uratic deposit may occ ur in the pyramids. Norman 
Moore found it in 12 out of 80 cases. Well-marked changes of chronic 
interstitial nephritis are often found. 

Symptoms. — The earliest sign of gout is often the deposition of sodium 
bi urate in the cartilage of the ear (tophus). This stage usually passes un» 
noticed, but is sometimes accompanied by an intolerable itching or tenderness. 

Acute gout . — The first attack of “ classical ” gout usually occurs at 
night. There may have been a few preliminary symptoms, such as dyspepsia, 
slight pain in the hands, and irritability of temper, but the patient goes to 
bed feeling well. “ The patient suddenly wakes with pain, more or less 
intense, in the ball of one great toe, frequently accompanied with a slight 
shivering-; the pain in the toe gradually increases and is attended with a 
sensation of burning, throbbing, together with great tension and stiffness ; 
heat of skin and other symptoms of febrile disturbance usually follow the 
shivering, accompanied with a considerable degree of restlessness ” (A. B. 
Garrod). The temperature is raised to 101° or 102° F., but after a few 
hours the patient begins to sweat and finally falls asleep. “ In the morning 
the toe is swollen, the skin shiny, tense and dark red, and the whole joint 
is extremely painful ” (A. B. Garrod). Usually the acute pain lessens in 
the daytime, but returns with great violence in the night hours. The 
temperature remains high and the temper of the patient is irascible in the 
extreme. The attack may last many days or pass away in two days. When 
the attack is ceasing the inflamed joint becomes less intense and swollen, 

29 
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and pitting is readily produced on pressure ” (A. B. Garrod). The attack may 
spread from the great toe to the other joints of the tarsus or to other joints 
of the body. The first joint of the big toe is most commonly affected. The 
ankles, knees and small joints 6f the hand and wrists are next in the order 
of frequency. 

During the attack there may be a considerable degree of leucocytosis, 
20,000 to 25,000« and all but 2000 to 3000 are polymorpho-nucicar cells, as 
the lymphocytes and other cells are unaltered by gout. The uric acid output, 
which was low before, is greatly increased for a few days. Sodium biurate 
is deposited in the cartilage of the joint and head of the bone, but the swelling 
and stiffness may eventually disappear completely. The acute attack may 
be complicated by a severe gastro-intestinal disturbance which may be 
fatal. There may be other symptoms, such as dyspnoea, delirium and coma, 
but these are probably due to a coincident uraemia. Phlebitis of the veins 
of the limb may be a complication of an acute attack. 

After the attack, whether as the result of illness or as a consequence of 
the simple living which the patient has endured, the general health of the 
patient is much improved. The attack usually follows in the spring and 
autumn. The 8econ(| attack may follow at once, or may be delayed for 
many years. 

Chronic gout , — After several attacks the joint does not recover completely. 
The deposits of urates occur in the ligament and capsule, as well as in the 
articular cartilages and bones^ The joint, therefore, becomes swollen and 
irregular in its shape. The urate is especially deposited in the bursae about 
the joints. In the advanced stages the skin over the uratic deposits breaks 
down and masses of chalky material are extruded, and the wounds heal with 
difficulty. The general health of the patient suffers after several attacks 
and does not recover completely. Dyspepsia is complained of, and the 
patient may show signs of high blood-pressure and arterial disease. The 
urine is increased in amount, and may contain albumin and casts. 

Irreaular gout , — Almost any symptom or physical sign which occurred 
in a person who was of a gouty disposition was formerly ascribed to gout. 
Cutaneous eruptions, such as eczema, gastro-intestinal disorders, cardio- 
vascular symptoms and pericarditis, headache, migraine and neuralgia, were 
all thought to be gouty. A gouty patient may develop any of these diseases, 
but the belief that there is a general type due to gout is now regarded as 
unfounded. The urine is usually acid, and on cooling .often deposits uric 
acid crystals. This docs not mean that there is an exi)es8 of uric acid in 
the urine, but that the urine is too acid to keep the uric acid in solution. 
On heating the urine the urates are re-dissolved. Gouty persons may suffer 
from calculi. Glycosuria occurs in some ca-ses, but usually responds readily 
to treatment. Albuminuria and casts are present when the kidneys are also 
affected. Elderly persons often suffer from chronic bronchitis. Gout has 
been accused of rendering patients more disposed to iritis, retinitis and glau- 
coma, but there is no evidence that the disease of the eye is in any way 
connected with gout. 

Diagnosis. — The diagnosis in a case of classical gout, with recurring 
attacks of arthritis in the toe or tarsus, is easy, especially if the patient 
comes of a gouty stock or indulges in good food and drink. The presence of 
tophi is proof positive that the patient is a subject of gout. Tophi must 




452 


DISEASES OF METABOLISM 


be distinguished from Woolner’s tip, fibroid nodules and sebaceous cysts, 
and in cases of doubt an examination should be made for the crystals of 
sodium biurate with the microscope, and for uric acid with the murexide 
test or Folin’s phospho*tungstic reagent. The blood should be examined for 
uric acid in all cases of doubt, and if more than 3 mgrms. per cent, are found 
the case is probably one of gout. It must be remembered, however, that 
the uric acid in the blood is increased in cases of chronic interstitial nephritis. 
While it is certain that gout does not occur in the absence of an increase of 
uric acid in the blood, the presence of excess of uric acid in the blood does 
not exclude the presence of other diseases. 

Classical gout is much less common than it was, and the modern tendency 
is to overlook the disease. In the severe cases of gout in which the joints are 
severely damaged, the X-Ray appearances are very striking (Fig. 13). The 
negative shows dark areas where the sodium biurate is deposited in large 
amounts and replaces bone or cartilage, since sodium biurate^ is not opaque, 
like the calcium ion. In the less severe cases there may be— (1) lipping at 
the articular margins ; (2) a localised atrophy of the bone ; (3) a narrowing 
of the joint space. These changes occur in other kinds of arthritis and are 
in no way characteristic of gouty arthritis (Llewellyn). 

Prognosis. — If a patient has once had an attack of gout he will always 
be liable to another attack, unless he alters his way of living. The frequency 
and severity of the attacks can be modified by treatment. The prospects 
of long life depend upon the state of the heart, arteries and kidneys. 

Treatment. — Dietetic . — In perhaps no other disease have a greater 
number of dietetic fads been recommended. The total quantity of the 
food should be kept within reasonable limits, and civic dinners should be 
avoided. The meals should be simple but attractive. There is no difference 
between the different kinds of meat, except that for those who have dyspepsia 
chicken is more easily tolerated than beef and mutton. There is no need 
to deprive the patient of sugar, which is a common fad, or of starchy food, 
but they should be eaten in moderation. The same is true of fat. Some 
gOuty persons are much too stout, and a reduction of weight is beneficial. 

All protein foods contain purins, but their content varies widely (see 
table on opposite page). The foods which contain more than 0-1 g. per 
100 g. should be avoided, as the uric acid which is formed from the break- 
down of the purin is excreted more slowly by the gouty patient than by the 
healthy one. 

Attacks of gout have followed very quickly after eating sweetbreads and 
after the administration of purins for experimental purposes. The fruits 
and vegetables whicTi contain an excess of oxalates, i.e. strawberries, 
rhubarb, spinach and asparagus, should be forbidden if oxaluria is 
present. 

Heavy beers, strong wines like port and sherry, all red wines, and also 
champagne, should be forbidden for gouty patients. The white wines, like 
Graves and hock, may be allowed in moderation if especially desired. If 
dnuik in moderate amount and diluted, whisky is probably the least harmful 
beverage. Mineral waters may be of considerable benefit to gouty persons. 
Their mode of action is uncertain, but is probably due not so much to the 
ingredients of the waters as to the amount of water drunk, the simple and 
restricted diet, and the regular and supervised life which the patient leads 
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at a spa. Hot baths and douches are of assistance in aiding the recovery of 
stiff joints. The waters of Buxton and Bath in England, Vichy, Aix-les- 
Bains and Contrexeville in France, Wildbad and Homburg in Germany, 

The Purin Content of Various Foods (K. A. M'Cancb) 


Material 


Purin Nitrogen per 

(All cooked) 


iOO g. of Edible Food 

Brains .... 


. 0 033 

Mutton (general average) 


. 0 063 

Fish ( „ „ ) 


. 0 065 

Pork ( „ „ ) 


. 0 069 

Dccf ( ij )> ) 


. 0 081 

Birds ( „ „ ) 


. 0 094 

Hearts .... 


. 0116 

Cod roe (hard) 


. 0120 

Livers and kidneys 


. 0140 

Herring (no rocs) . 


. 0150 

Smelts .... 


. 0168 

Sprats .... 


. 0-180 

Sardines 


. 0-234 

Whitebait 


. 0-323 

Throatbreads, Sweetbreads, etc. 

. 0-426 

Herring roe (soft) . 

. 

. 0-480 


Carlsbad and Marienbad in Czecho-SIovakia, and Saratoga, Bedford and 
White Sulphur in America, are the best known. 

Local . — During the acute attack the joint should be covered with cotton- 
wool, placed on a pillow, and the bedclothes raised by means of a cradle. 
Hot fomentations or lotio plumbi c. opio may be applied. 

Internal . — The treatment should be started with a purgative, and calomel 
is recommended. Colchicum is specific for the acute attacks. The pain is 
usually relieved quite quickly, and the redness of the skin and swelling *of 
the joint subside. Fifteen to 30 minims of the tincture in an alkaline mixture 
should be given every 4 hours. The drug may cause vomiting or purgation, 
and its action must be carefully watched. Its mode of action is quite un- 
known, and it is of no value in averting an attack. Cincophen (Trade names : 
atophan, agotan, phenoquin, quinophan) is useless in relieving the pain of 
an acute attack, but it is most useful in averting attacks. It is given in 
tablet form, gr. xv three times a day for 1, 2 or 3 days consecutively in each 
week and should never be given continuously. It increases the output of 
uric acid in the urine and decreases the amount of uric acid in the blood, 
and thus prevents the continuous accumulation of uric acid in the body. 
The drug may, however, produce unpleasant symptoms, such as urticaria, 
dyspepsia and jaundice. The complication of jaundice may be a very 
serious matter, for acute yellow atrophy of the liver may develop and death 
ensue. These toxic effects have usually, but not always, occurred : (1) 
when the drug has been given continuously, i.e. without an intermission 
of 4 to 6 days between the courses ; and (2) when its administration has been 
continued after minor symptoms of toxic action have appeared. The results 
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of the treatment of undoubted cases of gout with cincophen are so good that 
its toxic action is most unfortunate. It would seem that its use should be 
restricted to the treatment of gout, and only given in short courses each 
week and discontinued at the 'first indication of intolerance. Further, as 
soon as the acute joint condition has passed, the dosage should be reduced 
to XV gr. twice a day, one day each week for 2 to 3 months. In a long- 
standing case, it should then be given once a month, or once in 3 month^s 
for an indefinite period. Aspirin and sodium salicylate have a similar 
action to cincophen, but in order to obtain a good excretion of uric acid in 
the urine 100 to 150 gr. per diem of either is necessary. This dosage is large 
enough to cause minor effects of salicylism, whereas if cincophen is tolerated, 
it causes no ill-effects at all. 

The general health of the patient must be attended to and all causes of 
sepsis should be removed. Kadiant heat and massage are very useful for 
restoring the movements of a crippled joint. 


OBESITY 

Obesity is a condition in which there is an excessive amount of body fat. 

Etiology. — Certain races are more prone to become fat than others, ejj. 
the Dutch, South Germans, South Italians, Maltese, Hebrews, the natives 
of India and Ceylon, and some African races. A clear history of heredity was 
obtained by Futcher in 60 per cent, of his cases. Obesity may develop at 
almost any age, but it is more likely to occur at certain ages : in babies, in 
children at puberty, in men after the age of 40, and in women during preg- 
nancy or after the menopause. It is commoner among females than males. 

Pathology. — The deposit of fat indicates that the caloric value of 
the diet is in excess of the individual’s needs. This may be due to the 
large amount of food which is eaten, or to a small energy consumption in 
the body. Some fat people have a very large appetite and eat much 
more than is necessary to satisfy their energy requirements. The amount 
of exercise which is taken has a great influence on the amount of fat which is 
deposited. Thus, a patient who is lying in bed will gain in weight on a diet 
which contains less caloric value than that which he eats when he is up 
and about. Although many cases of obesity are easily explained on the 
above grounds, there are many instances which cannot be explained so 
simply. 

The investigatioqsof the basal metabolism help us to understand many of 
these cases The amount of oxygen which is burnt depends on the state of 
the patient. More combustion of oxygen takes place when the patient is 
taking exercise than when he is at rest, and when he has a meal than after a 
short fast. The metabolism of the resting, fasting individual is termed the 
basal metabolism. This is expressed in cubic centimetres of oxygen per 
minute per square metre of body surface. The basal metabolism (p. 423) is 
lower for adults than for children, and gradually decreases with each decade. 
It is lower for females than males. The basal metabolism can be altered by 
prolonged undernutrition and by the influence of the ductless glands. One of 
the results of underfeeding is a lowering of the basal metabolism, but the 
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oxygen consumption of such a patient during exercise is unaltered. The action 
of the th}rroid gland on the basal metabolism has been carefully studied, as 
there are two clinical conditions in which the thyroid plays an important 
part, namely, (1) in hypothyroidism, and (2) hyperthyroidism. In the first, 
the patients, among other symptoms, tend to increase in weight, and the basal 
metabolism in these cases is much lower than usual. In the second, one of 
the prominent complications is the rapid loss of weight which occurs, and the 
basal metabolism is much increased in these cases, and can be increased by 
giving thyroid extract and decreased by removal of large portions of the gland. 
When the basal metabolism is low, it is clear that the patient will tend to get 
fat, although he is eating less food than a patient whose basal metabolism is 
high. These experiments heip us to understand many cases of obesity. 

The action of the other ductless glands is not so well understood. When 
the posterior lobe of the pituitary gland is damaged by a tumour, considerable 
changes take place in the metabolism. The patients grow fat, and the fat is 
deposited in the characteristic feminine situations, i.e. the breasts and hips 
in male and female patients (Frohlich’s syndrome). When the posterior lobe 
is removed in dogs there is an increase in the weight of the animal (Cushing). 

The sex glands have a considerable influence on the metabolism. When 
the glands develop at puberty there may be an increase or decrease in the 
fatty deposits. The female lays down fat around the breasts and hips, 
and assumes the characteristic feminine form. Removal of the testicles, as in 
eunuchs, usually causes an increase in the body-weight. During a pregnancy 
women often grow stout long before they have to restrict their normal 
activities, while after the pregnancy is terminated, the patient loses weight, 
and recovers her figure. At the menopause many women tend to become 
stout. 

In obesity the fat is deposited in the subcutaneous tissues, the great 
omentum, mesentery, and around all the organs, such as the heart and 
kidneys. 

Symptoms. — The presence of large deposits of fat limits the activities of 
the patients and destroys their good looks. Many of the patients feel welj, 
but some complain of difficulty in moving about, because of their great bulk. 
Others complain of shortness of breath on the least exertion. Some of the 
patients are anaemic. Eczema may occur on those parts of the skin which 
touch each other. 

Treatment. — Dietetic , — If the patient has only gained a little weight, 
moderate restriction of the carbohydrate and fat of the diet, together with 
an increase of exercise, may be sufficient. This is the basis of the well- 
known Banting cure. When the obesity is considerable, more drastic 
treatment is necessary if the patient really wishes to lose weight. The 
treatment may be started in two ways. (1) With a fast day, when the 
patient should stay in bed. [I'ea and coffee, with milk and sugar, and gravy 
soups may be taken in any quantity. The fast day vvill often cause an 
initial drop of 1 or 2 lb. in weight and also a reduction in the size of the 
patient’s appetite. The fast day should be repeated once a week, and after 
a few times the patient need not stay in bed. (2) With a fruit day. A 
sufficient amount of fruit and vegetables is taken to provide 80 grms. of 
carbohydrate (see Food-Tables, p. 443). The fruit day causes less dis- 
comfort than a fast day, partly because of the bulk of the food eaten and 
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partly because the carbohydrate maintains the blood sugar at the normal 
level, and so prevents the formation of acetone bodies. The patient will 
be more wilting to repeat a fruit day than a fast day once or twice a week. 

The three components of tlie diet, t.c. fat, carl^hydrate, and protein, 
should be reduced in different proportions. The fat should be reduced as 
much as possible, because it has a very high caloric value and the patient 
has already an excess of fat in his body. Butter, cream, the fat of meat, 
and especially that of ham and bacon, should be avoided. Chicken is better 
than mutton or beef, as it contains less fat, while white fish contains no fat. 
The carbohydrates should be considerably reduced, but this must be done 
cautiously ; for many patients are made miserable, complaining of lassitude 
and extreme hunger. This is probably due to the blood sugar being too low, 
since these symptoms occur as a result of an overdose of insulin (pp. 433, 434). 
The protein should be reduced least of all, for its combustion causes an increase 
in the metabolism of the body — ^the specific dynamic action of proteins. 
The total caloric value of the diet may have to be reduced to 1600 calories 
(carbohydrate (C), 150 g. ; protein (P), 70 g. ; fat (F), 64 g.) ; 1000 calories 
(C, 100 g. ; P, 70 g. ; F, 32 g.) ; 500 calorics (C, 60 g. ; P, 40 g. ; F, 10 g.) (see 
Table of Food Values) before the f)alicnt begins to lose weight. The weight 
should not be decreased too rapidly. A decrease of 1 to 2 lb. a week and 
7 to 8 lb. a month is sufficient. The treatment should be persevered with until 
the patient’s weight is about the average for tlie height and age. The patient 
should be encouraged to take more exercise, but this should stop short of 
inducing undue shortness of breath. Physical drill and massage are of 
considerable assistance in increasing the energy needs of the body. Care 
should be taken not to eat more than usual after exercise, for this will 
neutralise any good effects of the exercise. 

Thyroid extract has been used in the past rather indiscriminately, as it 
increases the basal metabolism. If the patient has a low metabolic rate 
(B.M.R.), it should be given ; but if the B.M.R. is already normal, it may 
cause harm. The usual dose is 1 to 2 gr. twice daily. A careful watcli should 
lj,e kept for the onset of tachycardia, tremor, sweating, and glycosuria. When 
the B.M.R. is raised, more insulin has to be provided, and an elderly patient 
with a low sugar tolerance may develop glycosuria and have the symptoms 
of diabetes mellitus as the result of the administration of thyroid. 


LIPODYSTROPHIA PROGRESSIVA 

This is a rare condition, in which the subcutaneous tissues of the upper 
part of the body lose their fat, while those of the lower half remain un- 
changed. 

/Etiology. — Females are affected more often than males. The cause of 
the condition is quite unknown. 

Symptoms. — The patient feels perfectly well, but complains that the 
appearance of the face has altered, having become much thinner. The 
arms and trunk may also be similarly affected. The condition starts in the 
face and gradually descends to the arms and trunk. The legs are usimlly 
unaffected. On examination, the skin can be picked up easily and it is 
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obvious that there is no fat in the subcutaneous tissues. The malar bones 
are very prominent. The whole appearance of the patient suggests a severe 
wasting disease. The breast and mons veneris in females are usually un- 
affected. 

Course. — The condition progresses slowly. 

Diagnosis. — This is made by comparing the subcutaneous tissues of the 
upper half of the body with those or the lower. The presence of a severe 
wasting disease musk of course be carefully excluded. 

Treatment. — Nothing is known which has any effect on the condition. 
The patient should be assured that no serious disease is present. 


THE LIPOMATOSES 

Localised deposits of fat may occur in many situations. Various types with 
special symptoms have been described, but it is probable that they are only 
variations of a common morbid process.^ The main types of the disease are : 

1. Adiposis dolorosa {Dercums disease ). — Sec p. 514. 

2. Nodular drcumscrihed lipomatosis . — The lipomata may be few in 
number or very numerous, symmetrical or asymmetrical, large or small. 
Most of them arc painless, but some are very tender and painful. Asthenia 
and mental changes, such as occur in adiposis dolorosa, may be present. 

3. Diffuse symmetrical lipomatosis of the neck . — This condition occurs 
chiefly in males, and the tumour usually appears after the age of 20. The 
thyroid and pituitary glands showed pathological changes in two cases. 
The fatty tumour is diffuse and symmetrical. The common sites are beneath 
the chin, at the najic and base of the neck, and the pre- or post-auricular 
region, and occasionally on the trunk. The tumour bears no relation to the 
general obesity of the patient. It is usually complained of because of the 
disflgurement which is caused. Pain, asthenia and mental disturbances may 
be present. 

4. NeuropcUhic oedema, pseudo-oedema, pseudo-lipoma . — Swelling of the 
limbs may occur in patients with hysterical affections. This resembles at 
first sight an oedematous swelling, but it does not pit on pressure. It ie 
due to a deposition of fat in the subcutaneous tissues. 

Treatment. — This is very unsatisfactory. Thyroid extract gr. i t.d.s. 
has given the best results, but pituitary extract should also be given a trial. 
Aspirin may relieve the pain. 

George Graham. 


Jjyon, Arch. hit. Med., vi., 1910, j). 28. 
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VITAMINS 

The normal dietary of man and animals, consisting in its bulk of carbo- 
hydrate, fat, protein, mineral salts, and water, is not complete without con- 
taining certain substances called vitamins. The existence of vitamins as 
essential to a healthy dietary was first demonstrated by Sir F. G. Hopkins 
in 1912 under the term of (accessory food factors. Osborne and Mendel, and 
McCollum and Davis, subdivded these unknown substances into two groups, 
called by McCollum fat-soluble A and water-soluble B, both groups together 
being necessary for life and growth. 

For a long time it had been known that certain diseases were connected 
with errors in diet. Thus, scurvy had been proved to be due to the absence 
of fresh fruits and vegetables, iliekets could be prevented and cured by 
the intake of fats, especially of cod-liver oil. Beriberi arose from the con- 
sumption of white rice, and was curable and preventable by the consumption 
of whole rice or the peelings of rice. Pellagra, which arose from a diet con- 
sisting mainly of maize, was curable by a change to food containing animal 
protein. Chemical investigations regarding the substance in rice polishings 
apd other foods by Funk led to his isolation of an impure substance which 
was curative of beriberi in pigeons, and which he called vitamin. This 
substance was very similar in its distribution in foods and in chemical pro- 
perties to water-soluble B, and it appeared that the two substances were 
identical. The term vitamin became applied to water-soluble B ; fat-soluble 
A became fat-soluble vitamin A ; and, to bring the unknown substance 
in fruits and vegetables into line, this was called water-soluble vitamin C. 
Later, for the purpose of simplicity, these three vitamins were termed 
vitamin A, vitamin B, and vitamin C. The preventive substance of pellagra 
was considered to be an amino-acid, present in animal proteins, but absent 
from the proteins of maize and other cereals. 

Both fat-soluble A and water-soluble B have been found to consist of 
several vitamins. Three fat-soluble vitamins have been distinguished, and 
are known as A, D, E ; whilst the water-soluble group comprises B or B^, 
B, or 6 , and C. Bickets has been connected with lack of vitamin D. Xero- 
phthalmia and lowered resistance to infections follow from absence of vitamin 
A. Sterility of animals on purified diets follows if •vitamin E is absent. 
Vitamin B or B, is associated with the prevention of beriberi, and B, or Q 
with pellagra. Vitamins B, and B 4 are differentiated by failure of animals 
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to grow on diets containing preparations of vitamins and and subse- 
quent growth on adding yeast extract freed from these vitamins. Scurvy 
is connected with the absence of vitamin C. 

The discovery of the existence of vitamins in difEerent foods has resulted 
from feeding experiments on animals. They are present in the foods only 
in minute amounts, and on this account their isolation and characterisation 
are most difficult. In all cases very concentrated extracts can be prepared. 
Vitamin D is produced from ergosterol by the action of ultra-violet light, 
and has been isolated in a pure state. The pure compound is termed calci- 
ferol. Vitamin A is derived from the yellowish-red pigment, carotene. 
The substance of the formula CeHioON2, isolated from rice polishings by 
Donath and Jansen, and curative of beriberi in pigeons and other birds, 
was evidently impure. A much more active substance of the formula 
C22HJ7ON3S has been isolated by Windaus from yeast. Ohdake gives the 
formula C]2Hie02N4S to a substance isolated from rice polishings and terms 
it oryzanin. Rygh has suggested that vitamin C is formed from narcotine 
during the ripening of lemons, and Szent-Gyorgyi has found that a hexuronic 
acid, prepared from adrenal glands, will prevent scurvy. Vitamins are thus 
definite chemical substances with definite function in nutrition. A balanced 
diet consists not only in having the correct amount and proportion of carbo- 
hydrate, fat, protein and mineral salts to give the necessary calories, but 
also it must contain a sufficient amount of each of the vitamins. 


The Fat-Soluble Vitamins 


Vitamin A . — The presence of an unknown substance in fats became 
obvious from the fact that animals would grow on some fats, but not on 
others. The fats which made growth possible were mostly animal fats, 
with the exception of lard ; the fat in green leaves was good, whilst vegetable 
fats extracted from seeds were not growth -promoting. The early work of 
Mellanby on experimental rickets showed a similar division of the fats into 
two groups. A comparison of the growth -promoting value of different fats 
was made, and their values were found to be very” different, as shown in the 
following table : 


Cod-liver oil 
Butter 
Whole milk . 
Cabbage 


Quantity per day for ruts. 
. 0*02 to 0 002 gram. 

. 0-2 to 0-4: gram. 

. 2 c.c. 

. 1*5 gram. 


The high value of cod-liver oil in comparison with other fats was most strik- 
ing. Other fish-liver oils have as high or even higher values. Some green 
leaves contain about three times as much vitamin A as butter does. Vitamin A 
is produced in the plant in the presence of chlorophyll, and it has been shown 
that butter contains more vitamin A in the summer than in the winter. The 
presence of vitamin A in milk and other animal fats has been demonstrated 
to come from the green foods which the animal consumes. Other investi^- 
tions upon the stability of the vitamin showed that it was destroyed by 
heat in the presence of air. Heating in closed vessels, however, was not 
destructive. In the absence cf vitamin A from the diet, young animals cease 
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to grow, decline in weight and die. As soon as the body stores of vitamin A 
are exhausted, the animals become very susceptible to bacterial infections 
entering through mucous membranes. The most characteristic of these 
infections is xerophthalmia, an inflammation of the cornea and eyelids, 
observed in children, as well as in experimental animals on diets deficient in 
vitamin A. Local treatment is of no avail, and permanent blindness may 
result if sufiScient vitamin A is not added to the food. Vitamin A is specific 
for the cure of this eye disease. Food may contain enough vitamin A to 
ensure normal growth, but not enough to jnaintain resistance to infection. 
In addition to xerophthalmia, a shortage of vitamin A causes increased 
susceptibility to infections of the respiratory and digestive systems. Renal 
calculi (phosphatic and chalk) have been reported by Osborne and Mendel, 
van Leersum, McCarrison and others to be very common in animals on diets 
deficient in vitamin A. Chemical examination of fats has located vitamin A 
in that portion of tlie fat which is not converted into soap by means of soda, 
i.e. in the unsaponifiable matter. Vitamin A in fats can be detected by 
means of a colour reaction with arsenic or antimony chloride in chloroform. 
Fats containing vitamin A give a blue colour, which gradually fades (Rosen- 
heim and Drummond). The unsaponifiable matter of the fats of green leaves 
contains yellowish -red pigments belonging to the gToiip of carotenoids. 
These pigments also give a blue colour with the antimony chloride reagent. 
The association of carotene and vitamin A, at first denied, was proved after 
repeated trials, which showed that carotene had the properties of vitamin A. 
The connection between carotene and vitamin A was carefully studied by 
T. Moore. Carotene is effective in producing growth and preventing xero- 
phthalmia in daily doses of 0*01 rngrm. ; vitamin A is effective in daily doses 
of O’OOl mgrm. The two substances are not identical, as is also shown by 
the absorption spectra of the blue colours in the antimony chloride test. 
Moore has shown that vitamin A is produced from carotene in the liver, and 
that with excess of carotene in the diet the liver acts as a storehouse of 
vitamin A. The body fat stores very little vitamin A. Special ultra-violet 
light irradiation of carotene is stated to produce vitamin A. Carotene, 
C'4oH50, with the molecular weight of 536, appears to undergo decomposition 
in the transformation into vitamin A, which is given the molecular weight 
of 330. 

Vitamin D . — Though the early work suggested that the fat-soluble 
vitamin promoting growth and preventing xerophthalmia in animals was 
the same as the antirachitic substance, there were several differences in the 
behaviour of the fats. McCollum found that cod-liver oil, after aeration 
at a high temperature, was still antirachitic, but did not prevent xeroph- 
thalmia. The antirachitic substance was thus stable to heat, and different 
from the growth-promoting vitamin A. The existence of two vitamins in 
fats was also shown from experiments with spinach. Spinach was strongly 
growth-promoting and anti-xerophthalmic, but it failed to prevent rickets. 
McCollum called the antirachitic substance vitamin D. A special rickets- 
producing diet had been evolved for the purpose of these experiments. It 
had a ratio of calcium to phosphorus of 5 to 1 ; which is much higher than 
the ratio of 2 to 1, that of calcium phosphate. The demonstration of rickets 
was carried out either by analysis of the bones, or by X-ray tests, or by a 
“ line ” test of the growing bone. Calcification in tms test is shown by a 



VITAMINS 


461 


reaction of freshly deposited calcium phosphate in the bone at the epiphyses 
with silver nitrate. A negative or faint line test indicates lack of, 
or poor, calcification. The differentiation of two vitamins from these 
experiments gave the explanation of the irregular antirachitic action of fats. 
Some contained both vitamins in large amounts, e,g. cod-liver oil ; others, 
like butter, much vitamin A and little vitamin D ; and others, like spinach, 
had much vitamin A and no vitamin D. 

The curative action of sunlight upon rickets was well known, and could 
not be explained by the existence of vitamins. Huldschinsky, in 1920, 
demonstrated the curative action of ultra-violet rays from a mercury-vapour 
lamp, and it then became possible to study the action of light experimentally. 
It was observed by Hume and Smith, at the Lister Institute, that rats kept 
in cages exposed to ultra-violet light did not get rickets, and that these 
rats owed their health to the fact that they ate the sawdust which had been 
used as bedding of the cage. Rats in control cages, with sawdust not exposed 
to ultra-violet light, suffered from rickets. The light had thus pro- 
duced something in the sawdust which gave the effect of vitamin D in pre- 
venting rickets. Foods of various kinds which usually led to rickets were 
next exposed to ultra-violet light and made antirachitic, and the substance 
which became activated was located in the fat. The constituents of fats 
were separated, and the constituent was found to be present in the unsaponi- 
fiable matter, (cholesterol isolated from fats was found to be capable of 
activation by idtra-violei light, and other specimens of this compound were 
also found to be rickets-preventing if exposed to ultra-violet light. Further 
examination of cholesterol led to the discovery of an impurity in the chol- 
esterol, which was the substance capable of activation. The impurity was 
shown by Rosenheim, Heilbron, and others to be the closely allied ergosterol. 
Rosenheim has examined other members of this group of compounds, and 
has proved that only ergosterol can be activated and become vitamin D. 
Sunlight, owing to its ultra-violet rays, prevents rickets by converting 
ergosterol in the fat under the skin into vitamin D. Two factors are thus 
needed in the prevention of rickets. The one is ergosterol, the other ultra- 
violet light. Foods may contain ergosterol or activated ergosterol. The 
latter will prevent rickets ; and the former will ])revent rickets after exposure 
to ultra-violet light, either directly or after consumption by an animal 
through its skin. The direct irradiation of foods is not altogether practic- 
able. The food may become unpalatable, and over-irradiation may destroy 
the vitamin D which is formed, and at the same time any vitamin A present 
in the food is destroyed by ultra-violet light. Though ergosterol is a rare 
substance, it can be prepared from yeast, and subsequently irradiated. On 
irradiation, ergosterol is converted into vitamin D and other products. The 

{ lure substance has been separated fj tJin the products, ajid is called calciferol, 
t is possible that calciferol is formed by a special band of ultra-violet rays, 
and that it is then decomposed by other bands. Various preparations of 
irradiated ergosterol can be purchased, and certain ill effects have been 
described from overdosago of vitamin D. These ill-effects are not due to 
the other substances formed by the action of the light, but to the action of 
excess of vitamin D. The effect of overdosage consists in a rise of calcium 
and phosphates in the blood, resulting in abnormal deposits of calcium 
phosphate in the vascular system, spleen, kidneys, liver and lungs. Vitamin D 
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acts by controlling the absorption of calcium and phosphates from the food 
in the intestine, maintaining these elements at the proper and optimal level 
in the blood. The correct and. natural method of securing vitamin D by 
taking it and ergosterol in the food and causing activation of the latter by 
sunlight is preferable to the use of vitamin D preparations. There is at 
present no information of the amounts of vitamin D in the foods. Minute 
quantities are needed. In the case of baby rats 1/1000 milligram a day 
will prevent rickets. This quantity corresponds to an amount of about 
2 milligrams per diem for a child. 

Vitamin E . — It has been repeatedly shown that rats could be reared on 
a diet of pure protein, fat, carbohydrates, and mineral salts, together with 
cod-liver oil to supply vitamins A and D, and yeast to supply vitamin B. 
Vitamin C is not needed by the rat. On such diets, however, the animals 
failed to reproduce. The presence of another essential substance to enable 
the rats to reproduce was announced by Evans and Bishop in 1922, and 
the work has been corroborated many times. The addition of lettuce or 
other green leaves, of whole cereals, especially of the germ of cereals, to 
the food, resulted in normal reproduction. The substance is another vitamin, 
and is termed vitamin E. Like the other fat-soluble vitamins, vitamin P] 
is present in the unsaponifiable portion of the oil of wheat germ, and is 
a comparatively stable substance. It is present in many foods, and con- 
sequently on an ordinary mixed diet there docs not appear to be any likeli- 
hood of its absence from the food. 


The Water-Soluble Vitamins 

Vitamin B or — The work of Eijkraann, who observed that fowls 
suffered from a peculiar form of paralysis called polyneuritis gallinarum 
on being given a diet of white rice, and its cure with whole rice or the peelings 
of rice, led to the testing of other foods for the presence of the anti- 
beriberi substance. Fraser and Stanton extended these observations, and 
showed that the anti-bei-iberi substance could be extracted with alcohol. 
They thus proved that the cause of the disease was due to the absence of a 
chemical substance from the food. Subsequent work on the values of 
different foods as a preventive of beriberi was carried out by Cooper, and 
by Chick and Hume at the Lister Institute, using the pigeon as test animal. 
Their data were very similar to those resulting from the examination of 
different foods for water-soluble B, as tested by the growth of rats. The 
identity of these two seemed certain. There were, however, several differ- 
ences. Water-soluble B in many foods consists of two vitamins, which have 
been termed B^ and Bg by the Vitamin Committee of the Medical Research 
Council : Bj the vitamin preventing beriberi, and Bg the vitamin promoting 
growth and concerned in the prevention of pellagra. The differentiation of 
the two vitamins is also proved by the difference in their stability to heat. 
B| is destroyed by high temperatures, e^cially in presence of alkali ; B 2 
is stable to these conditions. Vitamin and vitamin B 2 are present in 
different amounts in a few foods, though in most foods*^ the amount is nearly 
equal. Yeast contains both ; wheat germ has more B^ than B 2 ; and egg 
white has B 2 , but not Bj. 
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For j^urposes of nutrition it is important to know the comparative values 
of the different foods in respect to vitamins. A long series of experiments 
on the vitamin B or values has been made by Plimmer, Bosedale^ il^ymond, 
and Lowndes, using the pigeon as test animal. Their values are given in the 
following table : 

Percentage amount required 
in a Diet of White Flour. 


Dried yeast . . . . .4 

Yeast extract (Marmitc) .6 

Wheat germ (Bemax) .... 7 

Peanuts, hazel nuts .20 

Dried peas, lentils, etc. . 30 

Whole wheat rye, barley, etc. . .40 

Egg yolk, liver, kidney, heart . .50 

Oranges, parsnips . . .70 

Potatoes, artichokes, leeks, cabbage . . 80 


These figures are the minimum amounts needed to prevent polyneuritis. 
The tests with other fruits and vegetables have not shown the presence of 
any appreciable amount of vitamin B. Vitamin B is most abundant in the 
germ of seeds, and is not usually found in other parts of plants. Egg yolk, 
liver, and other internal organs of animals contain vitamin B. Experiments 
with rata have shown that this animal requires only about half the amount 
of vitamin B as the pigeon. Man’s requirements are usually regarded as 
similar to those of the rat. The figures show that, in order to supply enough 
vitamin B for health, a normal diet should contain a very large proportion 
of whole cereals. As an alternative, in the case of a common diet of white 
flour and sugar, the addition of yeast extract or wheat germ is necessary, 
in order to introduce vitamin B, the quantity being about ^-^th of the total 
dry weight of the food, i.e. from J to 1 oz. per diem. Experiments on birds 
regarding vitamin B values of foods have shown that the food should be 
balanced by vitamin B, and that if this is not so the animals live for shorter 
or longer periods, depending on the quantity of vitamin B, and then die 
without showing the typical symptoms of paralysis, but with enlargement 
of the heart and various other internal morbid affections. These morbid 
affections have been described by McCarrison as the preliminary stages of 
beriberi, caused by an absence of vitamin B. Tn the case of too small 
amounts, i.e. a shortage, of vitamin B, the internal morbid affections noted 
become chronic. McCarrison also considers that beriberi results from the 
absence or very little vitamin Bj in the diet, and that the heart and dropsical 
symptoms follow on diets with small amounts of vitamin Bj insufficient for 
normal health. It is suggested that the heart symptoms are due to an 
insufficiency of vitamin B 3 or B 4 , or both. Investigations by M. J. Rowlands 
on rats on too small amounts of vitamin B have shown distension of the 
stomach, loss of mucosa and muscular coat of the intestinal wall, and delayed 
excretion, signifying indigestion and constipation. The loss of mucosa and 
muscular coat further allowed bacteria to penetrate through the lymph 
channels into the general system. The importance of sufficient vitamin B 
in the diet is thus clearly established. A scrutiny of an ordinary diet for 
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its amount of vitamin B will usually show a deficiency of this vitamin, which 
deficiency is a probable cause of many cardiac and digestive symptoms. 
The substances which have been isolated from rice peelings and yeast are 
very active. .Donath and Jansen’s substance was estimated to be effective 
in the amoimt of 0*5 to 1 mgrm. a day for a man consuming 500 grams of 
white rice. Windaus’ substance was more active. Its curative dose for 

S igeons was 0*002 to 0*004 mgrm., compared with 0*007 to 0*009 mgrm. of 
ansen’s substance. 

Vitamin Bg or G. — Pellagi*a was thought to be due to the absence of 
animal proteins from the food. The chemistry of proteins has shown that 
animal proteins contain a greater variety of amino-acids than vegetable 
proteins, and hence the unknown substance preventing pellagra was con- 
sidered to be some amino-acid. Experiments did not, however, specify any 
particular amino-acid. The more recent work of Goldberger has indicated 
that pellagra is not caused by a lack of animal protein, but rather by the 
absence of some definite vitamin. This vitamin is most abundant in yeast, 
and is present in lesser amounts in meat, liver, fish, eggs. Wheat germ, 
peas and tomatoes contain very small amounts of vitamin Bg. Its distribu- 
tion is thus similar in some respects to that of vitamin Bj. Vitamin Bg is 
heat-stable. As vitamin Bg is present in meat, eggs, fish, and other animal 
foods, the appearance of pellagra in countries using these foods is rare, and 
can then generally be traced to peculiarities in the diet. A study of the 
pellagra-producing diets by Wilson showed that they contained too little 
animal protein, and that diets containing 40 grams of animal protein per 
diem prevented the disease. 

Vitamin C. — In the Middle Ages it was recognised that fresh fruits and 
vegetables cured and prevented scurvy, that dried fruits and vegetables 
had no effect, and that among fruits the orange and lemon were the best 
antiscorbutics. A ration of 1 oz. of lemon juice per diem was served out 
in the navy, and was found to prevent scurvy. A smaller ration of ^ oz. 
was found to be insufficient. The modern experimental work of Holst and 
Ftolich, who discovered that the guinea-pig on a diet without fresh fruits 
and vegetables suffered from scurvy, led to an examination of the com- 
parative vitamin C values of this class of foods by Chick and Hume, whose 
experiments were carried out during the Great War, largely to ascertain 
the best antiscorbutics for army use. These investigations were extended 
in other directions, such as the effect of cooking, and the addition of soda 
and citrate to milk. The table at top of opposite page shows the chief results. 
The figures for man in this table are calculated from those found for the 
guinea-pig, taking 1 oz. of lemon juice as the basis. Fruits and vegetables 
vary very much in their antiscorbutic value : some have a high value ; whilst 
others, like grapes, beetroot, and turnip, have a low value. Milk also has 
a low antiscorbutic value. These values are now being made use of in 
practice. Orange juice, instead of grape juice, is commonly given to infants 
to avoid infantile scurvy. 

The effect of cooking fruits and vegetables is destructive of vitamin C. 
Rapid cooking is less harmful than long slow cooking. The heating of vege- 
tables a second time destroys vitamin C, so that reheating of cooked cold 
vegetables is inadvisable. The practice of cooking with soda has been found 
to be destructive, and similarly with bicarbonate, or the use of citrate with 
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Minimum Daily Quantity to Protect i 

Guinea-pig. Man. 

Orange or lemon juice . . 1*5 grams 1 oz. 

Tomato juice . .2-0 „ 1-6 

Lime juice, /rcA-A . . 5*0 „ 3-5 

Apple .... 10-0 „ 6-6 

Banana .... 10-0 „ 6*6 

Grapes .... 20-0 „ 13*3 

Cabbage . . .1*5 „ 10 

Green peas . . . 2 0 „ 1*3 

Potato .... 100 „ 6*6 

Carrot .... 100 „ 6-6 

Swede turnip . . .2-5 „ 1-6 

White turnip . 50-0 ,, 33*3 

Beetroot. . 20*0 „ 13*3 

Cabbage, cooked 1 hour . 15 0 ,, 10 0 

Potato, cooked 15 minutes 10-0 ,, 6-6 

Potato, cooked 1 hour . 15*0 ,, 10-0 

Milk, fresh . . 100-0 „ 700 


milk. Vitamin C is very sensitive to heat in the presence of air. On account 
of the easy destruction by heat, the tinning of fruits was considered fatal 
to vitamin C, but direct experiments with tinned fruits liave shown that the 
vitamin C is not destroyed. In the modern process of canning, air is removed 
from the fruit before heating, and there is little or no destruction. Jams 
and marmalade are produced by long boiling, and therefore do not contain 
vitamin C. The preparation /)f condensed and dried milk by processes in 
which air is excluded gives a material containing vitamin C. Orange juice 
has also been concentrated, and retains the original vitamin C value. It 
is of importance to notice that dried ])cas and beans develop vitamin C on 
being sprouted. They can thus be used as a source of vitamin C on long 
expeditions far from a base, and if fresli vegetables are scarce. • 

Amongst the symptoms of scurvy, spongy bleeding gums and loose teeth 
are characteristic. In guiuea-j)igs it is reported that the teeth are the first 
part of the body to be affected by sJiortagc of vitamin C. Microscopical 
examination of the teeth showed structural degeneration before any other 
signs of scurvy. It was found that twice as much vitamin C was needed 
for healthy teeth as for prevention of other signs of scurvy. For the main- 
tenance of normal resistance to infection, double the minimal amounts of 
fruits and vegetables given above was necessary. 

R. H. A. Pltmmer. 

SCURVY (SCORBUTUS) 

Scurvy belongs to the gro^ of “ deficiency ’’ diseases, being due to the 
absence from the diet of a sufficiency of a specific “ accessory food factor 
or vitamin. It consists in a general disorder of nutrition, characterised 
by debility, mental &pathy, anaemia, sponginess of the gums, ulceration 
of the mouth, and a tendency to haemorrhj^gc. 

Etiology. — ^The theories, long entertained, that scurvy is the result of 
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poisoning by a ptomaine or of a deficiency of potassium salts or alkaline 
compounds in the blood, have now been abandoned, and it has been abund- 
antly proved by the experimental work of Axel Holst and his successors that 
the disease results from a deficient intake of the anti-scorbutic vitamin C 
(see Vitamins, p. 464). Bad hygienic conditions appear to favour a develop- 
ment of the disease ; but as a rule it seems to require an exposure of from 
4 to 8 months to scorbutic conditions before it appears. 

Pathology. — ^The only constant change found after death is effusion of 
blood into the skin and subcutaneous tissues and under the periosteum, and 
sometimes also in the pleura and pericardium. The effusions are diffuse or 
circumscribed, and may show partial clotting or even organisation. There 
may also be hsemorrhagic effusion into joints. The organs show no constant 
change, but the heart muscle may be soft and degenerated, the lungs 
oedematous, and the spleen congested and infarcted. 

Symptoms. — Scurvy is a disease of insidious onset. The earliest 
symptoms are weakness and lassitude, dizziness on standing up, and bruising 
or bleeding from the gums on slight provocation. Pains in the lower limbs 
are often complained of, and there may be a characteristic hardness of the* 
calf muscles. Follicular keratosis is an early sign (Wiltshire), and in appear- 
ance is similar to the hyperkeratosis of follicles met with in other malnutri- 
tional states. Meanwhile the patient looks ill. The face becomes sallow 
and drawn, and the eyes lustreless and encircled by dark rings. 

Such symptoms may precede by a few days, or even weeks, the more 
characteristic signs. Among these the most striking, though not necessarily 
always present, are the changes in the mouth. The gums begin to swell, 
especially around stumps or carious teeth, and as the process goes on the 
swelling may become so great as to amount to a veritable hypertrophy, so 
that the teeth become buried in a mass of soft fungous tissue of a bluish or 
purplish tint. Ulceration quickly follows along the margins, the process 
being accompanied by the discharge of a saiiious fluid which imparts 
great foetor to the breath. Finally, the teeth become loosened in their 
s<5ckets and may fall out, while necrosis of the alveolar edges ensues. 

Equally characteristic and constant are hgemorrhages into the skin and 
subcutaneous tissue, which assume the form cither of pctechijn or of ecchy- 
moses. The former occur as small red or purple spots resembling flea bites, 
which appear first around the hair follicles of the lower extremities, and 
impart, by the elevations which they produce, a slight feeling of roughness to 
the skin. They remain for about a week, and then gradually fade into 
greenish spots, which soon disappear ; their disappearance being followed 
by a slight degree of desquamation. The production of the petechias is 
determined by the slight irritation caused by th‘c friction of the clothes, and 
hence they are always to be found first on the outer surface of the leg, and 
the outer and anterior aspects of the thigh. Here and there the petechise 
may coalesce into larger areas or maculse. In severe cases the slightest 
pressure on the skin is sufficient to cause ulceration, the ulcers having thick 
edges and bleeding surfaces with offensive discharge. Such ulcers may 
spread rapidly and invade surrounding tissues, giving rise in some cases to 
dangerous, and even fatal haemorrhage. Ecchymoses, the other character- 
istic surface lesion of scurvy, are produced by haemorrhage into the subcu- 
taneous or intermuscular tissue. They may occur spontaneously or as the 



SCUKVY 


467 

result of injury, and vary greatly both in size and extent, being commonest 
in the lower extremities, where they may form quite large swellings. The 
part affected by them is brawny, tender, and pits on pressure, the indentation 
persisting longer than it does in ordinary oedema. The slnn over them is 
red, shiny and hot. Such effusions are common, also, in the popliteal space 
and in the bend of the elbow, as well as in the loose tissue around the malleoli, 
and beneath the muscles of the jaw. In these situations they form indurated 
swellings which fill up the natural hollows of the part, and greatly interfere 
with the movements of the adjacent joint. Where such effusions occur 
over the shins they are apt to be mistaken for syphilitic nodes. There is no 
marked tendency to bleeding from the internal organs ; but haemorrhages 
may take place from the mucous surfaces. Of such haemorrhages, epistaxis 
and bleeding from the mucous membrane of the mouth are commonest. 
Bleeding may also occur from the mucous membrane of the intestine when 
there is a coexisting diarrhoea. Haemoptysis, haematemesis and haematuria 
are rare. Haemorrhagic effusion into the pleura and pericardium has also 
been described. Not uncommonly haemorrhage occurs under the con- 
junctiva, and may be so extensive as appreciably to raise the ocular layer, 
leaving the cornea at the bottom of a pit surrounded by swollen and red 
conjunctival membrane. 

As the disease progresses anaemia becomes a marked feature, though its 
degree has no constant relation to the extent of the ecchymoses. The blood 
picture is that of a secondary anaemia, the red cells being sometimes reduced 
to 2 millions per c.mm., or less. Poikilocytosis and anisocytosis are common, 
nucleated forms rare. The haemoglobin is reduced roughly in proportion to 
the red cells. Observers differ as to the white cell count. Some have 
described a leucopenia ; others a moderate lymphocytosis. All are agreed 
that polynuclear leucocytosis is not present unless inflammatory complica- 
tions coexist. Apparently the coagulabilit}^ of the blood is not diminished, 
and the serum is not haemolytic ; but although the presence of a diminished 
alkalinity has been alleged our knowledge of the chemical changes in the 
blood is still limited. * 

Alimentary symptoms may be absent. Appetite is not necessarily 
impaired ; but dyspepsia may be present, as the result of the dietetic 
conditions which produce the disease. Constipation is the rule ; but 
the conditions in which scurvy develops often favour the production of a 
dyspeptic type of diarrhoea with sanguineous discharge. The urine may 
be albuminous. 

Complications. — Gangrene of the lung is one of the most frequent and 
dangerous of the complications. Bronchitis and bronchiolitis also occur. 
Night blindness is met with not unfrequently, and is specially prone to 
occur in patients who have been exposed to bright light, and may be an early 
symptom. It is associated with anaemia of the retina. 

Diagnosis. — If all the characteristic symptoms are present, and if the 
disease arises simultaneously in a number of subjects in circumstances 
known to favour its development, the diagnosis is easy. Difficulty only 
occurs when one has to deal with sporadic cases, such as those of land-scurvy, 
met with in ill-fed individuals. 

The disease which perhaps most closely resembles it is purpura hsemor- 
rhagica (morbus maculoaus of Werlhof) ; but in this the affection of the gums 
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is absent) and the hinmorrhages have not, as they have in scurvy, an in- 
flammatory character. Mercurial cachexia, which in many points closely 
simulates scurvy, is now but rarely seen, and an inquiry into the history will 
usually lead to a correct conclusion. Acute lymphatic leukaemia, which is 
so often marked by ulceration in the mouth, can be distinguished by an 
examination of the blood. 

Prognosis. — This, except in the severest cases, is favourable, provided 
that proper treatment is adopted. The outlook depends less upon the 
severity of the local lesions than upon the condition of the internal organs, 
and the presence or absence of complications. Extensive bronchitis or 
severe diarrhoea is of grave omen, and gangrene of the lung nearly always 
proves fatal. Even in uncomplicated cases, sudden death may be brought 
about by severe haemorrhage or heart failure. In the most favourable 
circumstances convalescence is apt to be protracted, and when recovery is 
otherwise complete there may still be results left behind in the shape of 
cicatrices in the skin or partly anchylosed joints. 

Treatment — The essence both of the prophylaxis and of the active 
treatment of scurvy is to supply a sufficiency of the anti-scorbutic vitamin 
in the diet. With this object, salads of fresh uncooked vegetables, if obtain- 
able, should be partaken of freely, and other vegetables should be cooked for 
as short a time as possible — no soda being added in the process. The juice of 
fresh lemons or oranges may be taken to the amount of an ounce daily. 
Ordinary bottled lime juice is useless. Fresh meat and milk, fresh or soured, 
are also helpful. If none of the above can be had use may be made of ger- 
minated peas, beans, or lentils — especially in prevention. Tinned fruits and 
tomatoes have also some anti-scorbutic power. 

In addition to the dietetic measures, if the disease has actually developed, 
the patient should be removed as soon as possible to more hygienic sur- 
roundings. Cold and damp should specially be avoided. Drugs are of 
little help, but iron may be given during convalescence. Cod-liver oil has 
been recommended for the night bUndness. Other complications must be 
treated according to their nature. Locally the condition of the mouth will 
demand most attention. A peroxide wash will help to remove the feetor, 
whilst nitrate of silver solution (2 to 3 per cent.) may be painted on the 
affected gums. 


INFANTILE SCURVY 

Infantile scurvy — known on the Continent as Barlow’s disease — is 
identical in its pathology with the adult form of the disease, its special 
clinical features being due to the anatomical and physiological peculiarities 
of early life. 

Etiology. —The disease usually appears between the eighth and twelfth 
months — both sexes being equally affected. As in adult scurvy, the 
essential cause is the absence from the dietary of a sufficiency of anti- 
scorbutic vitamin. A diet of condensed milk, with the addition of a tinned 
food, is that which most commonly results in scurvy ; but sterilised milk 
alone may pve rise to it, and so even may milk* which has only been 
boiled. Desiccated or pasteurised milk does not appear harmful. A few 
cases have been recorded in which the child had been fed on the breast 
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only ; it is probable that in these the mother’s diet had been deficient in 
fresh constituents. 

Pathology. — ^The chief changes are in the neighbourhood of the bones. 
A section made across a limb at the site of a swelling shows that the peri- 
osteum is hyper- vascular, thickened and separated from the subjacent bone 
by a layer of partially organised blood clot. There is no sign of inflammation, 
and no hard bone is formed in the periosteum, except in very long-standing 
cases ; in which circumstances the muscles surrounding the bone may be 
infiltrated with blood or serum, and look sodden. The bone exhibits rare- 
faction, and may be fractured. There may be haemorrhagic effusions 
into the joints or serous cavities. The organs exhibit no characteristic 
change. 

Symptoms. — The onset is gradual, the first symptoms noticed being 
often a refusal of food, along with fretfulness and restlessness. There is a 
tendency for the child to resent being handled. Meanwhile the general 
nutrition is usually unimpaired, and the child’s colour is often fresh and 
healthy looking. After a variable period the more prominent symptoms 
appear. The most striking of these is extreme tenderness of the legs, which 
causes the child to scream loudly when touched or even when approached. 
In a well-marked case some swelling will be found, usually of the lower end 
of the femur or upper end of the tibia. Involvement of the arm bones is 
much rarer. The skin over the swelling is often tense and glossy, and may be 
slightly oedematous ; but there is no local heat. Soft crepitus may be elicited 
on handling the limb, indicating a fracture or a separation of the epiphysis. 
In some cases haemorrhage takes place into the orbit, giving rise to proptosis 
and ecchymosis of the eyelid. Rarer sites of haemorrhage are around the 
ribs, clavicles or bones of the skull. 

Changes in the gums are not nearly so pronounced as in adult scurvy, 
and are not usually present, unless some teeth have been cut ; in that case 
the gum around them is usually swollen and of a purplish colour. Petechias 
and subcutaneous ecchymoses are very rare in inlantilc scurvy, and haemor- 
rhage from mucous membranes is not common. Hacmaturia, however, is nOt 
infrequent, and may be an early and the only symptom ; it is probably often 
overlooked. Fever is not a conspicuous feature, but may be present if 
extensive haemorrhages have taken place ; it rarely exceeds 102® F. The 
blood changes are the same as have been described in the adult form of the 
disease. 

Diagnosis. — This is easy in a well-marked case, provided the leading 
features of the disease are known to the observer. The screaming of the 
child on examination, the swelling and tenderness of the legs, and the con- 
dition of the gums leave no doubt as to the nature of the affection with which 
one has to deal. All cases, however, are not so pronounced in typo. Not 
infrequently one encounters mild or incipient forms which it is easy to ove*- 
look. In these, tenderness when the child is handled, or when it is put in 
the bath, may be the only symptom. In other cases again, slight sponginess 
around the incisor teeth may alone be present, or one may have to deal with 
an apparently causeless hssmaturia. In any case in which there is doubt 
two points will help. One is the nature of the feeding. If this has been of 
such a kind as is known to favour the development of the disease the diagnosis 
will be greatly strengthened. The other point is the application of the 
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therapeutic teat. If the symptoms present are really due to incipient scurvy 
then they will certainly disappear rapidly so soon as appropriate treatment 
is begun ; if they fail to do this, then some other condition must be 
thought of. 

Infantile scurvy may be mistaken for rheumatism, although the mistake 
should not occur if it be remembered that acute rheumatism is hardly ever 
seen below the age of 2. The distinction between scurvy and suppurative 
periostitis or epiphysitis is much more difficult, especially if the gum changes 
are absent. A very high temperature and much constitutional disturbance 
are against scurvy. The nature of the diet will also be of weight in the 
diagnosis. A skiagram will be of great assistance in coming to a conclusion. 
In scurvy the shadow due to subperiosteal hflemorrhage, and a sharp dark 
epiphyseal line, arc characteristic. 

The absence of swelling in the affected limb and of the other symptoms 
of scurvy should distinguish those cases of infantile paralysis in which there 
is much tenderness of the paralysed leg, and the blood examination should 
enable one to differentiate a case of acute leukaemia or chloroma. 

Prognosis. — This is quite favourable, provided the disease is recognised 
in time and proper treatment adopted. Nothing in therapeutics is more 
striking than the rapidity with which such patients improve on a change 
of diet, although some degree of thickening of the bones may persist for a 
long time. Death, when it occurs in the more severe cases, is usually the 
result of intercurrent disease, such as broncho-pneumonia and chronic 
diarrhoea, although sudden haemorrhage, cardiac failure or exhaustion may 
occasionally lead to a fatal issue. 

Treatment. — This consists mainly in altering the diet. 1’inncd foods 
and sterilised milk must be stopped at once, and the child put upon a due 
allowance of unboiled milk. Four teaspoon! i Is of orange or grape juice, 
sweetened with a little sugar, should be given daily. Baked })otato is also 
useful, a little of the part under the skin being rubbed up with the milk into 
a thin cream, which is either added to the bottle or given separately (2 tea- 
spoonfuls three or four times a day). Raw meat juice is of some value, 
especially if anaemia is present, and may be given in quantities of half an 
ounce daily. Drugs arc of little service ; but cod-liver oil and iron aid 
convalescence. 

Scorbutic infants should be handled carefully, and the clothing so made 
that it can be easily taken off and on. If it is necessary to move the child 
about it should be carried on a pillow. The affected limb should be steadied 
by light splints or wrapped in wet towels, which, if allow'ed to dry in position, 
afford considerable support. In mild cases a covering of cotton- wool secured 
by a light bandage is sufficient protection. 

RICKETS 

Definition. — Rickets is a disease of nutrition occurring in early child- 
hood. It mainly affects the growth of the bones, but is characterised also by 
a tendency to catarrhs of mucous membranes, and to functional disorders 
of the nervous system. 

Etiology. — Various theories have been held in the past as to the cause 
of rickets. It has at different times been attributed to inherited syphilis 
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(Parrot), to microbic infection, to dyspepsia the result of dilatation of the 
stomach, and to obscure nervous influences. More plausible was the belief 
that it resulted from a deficient intake of lime. All these views, however, 
are now discredited, and it is generally agreed that the disease results from 
some error in feeding. Clinical observation has long pointed to a deficiency 
of fat as being the essential fault in the diet ; but modern experimental 
work has shown that it is not a deficiency of fat as such that is responsible, 
but of a fat-soluble vitamin (vitamin D). This vitamin is present in milk 
fat, but is particularly abundant in cod-liver oil (see p. 459). 

In addition to the food factor there is no doubt that defective hygiene — 
including in that term overcrowding, insufficient air, exercise, and light, 
and, in fact, the conditions of life of the poorer class in large towns generally — 
plays a very large part in predisposing to the disease. Some even consider 
that the domestic factor alone is sufficient to cause the disease, apart from 
errors of diet. All are agreed that the disease is mainly one of temperate 
climates, that it is more apt to develop in the winter and affects both sexes 
equally, and that heredity plays no part in its production. 

Pathology. — The chief changes are in the bones. Section through 
the end of a long bone shows that ossification, instead of proceeding in an 
orderly way, is greatly disorganised. In the zone of proliferation of the 
cartilage the cells show excessive multiplication, and are arranged irregularly, 
instead of in columns. A broad bluish area results, which is the cause of the 
thickening of the epiphysis. In addition to this, calcification between the 
cells is defective, the affected area shows excessive vascularity, and the new 
bone formed is soft and deficient in lime. The whole process has been summed 
up in the statement that “ there is an excessive preparation for ossification 
and a defective accomplishment of it.’’ In addition, the vascular layer of 
the periosteum is thickened and the marrow congested. 

Chemical analysis shows that the bones contain only from 30 per cent, to 
50 per cent, of calcium, instead of the normal 60 per cent, or more. They may 
show signs of old or recent fracture. The poverty of the bones in mineral 
matter appears to be due to defective absorption and utilisation of calcium amd 
phosphorus, which is the chief feature of the morbid chemistry of the disease. 
The internal organs show much less change ; but the spleen may be rather 
large and firm, from an increase of its fibrous tissue, and the liver is often 
somewhat fatty. The mucous membranes of the respiratory and alimentary 
tracts frequently exhibit evidences of catarrh. 

Symptoms. — The disease can rarely be recognised before the sixth month. 
Amongst the earliest indications to attract attention are restlessness and 
irritability, sweating about the liead, especially when asleep, and a tendency 
on the part of the child to kick off the bedclothes at night. There is no 
wasting, indeed the infant may be abnormally fat, tliougli usually flabby 
and pale. The appetite is capricious. 

As the disease progresses, it will be foimd tliat dentition is delayed, and 
that changes in the bones become manifest. They first show themselves in 
the epiphyses of the ribs, which enlarge and form a row of knobs down the 
sides of the chest (the rickety rosary). Enlargement of the epiphyses of the 
bones of the limbs then takes place, being most conspicuous at the lower end 
of the radius. 

The softening of the bones leads to various deformities. The chest 
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sinks in at the line of juncti ds of the ribs and cartilages, so that a broad groove 
forms, running downwards and outwards towards the axilla (Harrison’s 
sulcus). The bones of the limbs 'bend, the femur curving forwards and 
outwards, and the tibia bending sharply forwards and often also out- 
wards at its lower third ; there may also be a curving of the upper part, 
leading to “ bow-leg.” The humerus and bones of the forearm may become 
bent in an outward direction, as the child sits supporting itself on the hands, 
and the clavicle may show a sharp kink at the junction of the inner and middle 
third. The pelvis becomes flattened. Greenstick fractures of the limb 
bones are not uncommon. 

The skull shows striking changes. It is usually somewhat enlarged, 
elongated and flattened on the vertex (box head), the anterior fontanelle 
remaining widely open long after the normal period of closure at the eighteenth 
month. There may be pronounced thickening of the frontal and parietal 
eminences, leading to tlie so-called “ hot-cross bun ” or bossed head, especially 
in cases complicated by anaBinia with enlarged spleen. Areas of defective 
ossification in the parietal and occi[)ital bones in the neighbourhood of the 
occipital suture (cranio-tabes), which yield on pressure a characteristic parch- 
ment-like sensation, are not uncommon. 

The muscles are often so weak and flabby that paralysis is simulated, 
and the ligaments may be so lax that the limbs can be bent into almost any 
position (“ acrobatic rickets ”). In consequence also of the laxity of liga- 
ments, kyphosis often develops in the lower lumbar region (rickety spine). 

The blood usually sliows a varying degree of anamiia of the secondary 
type, and in a few cases the changes are so profound as to resemble those 
met with in chlorosis. 

The digestive system is usually deranged. Chronic diarrhocea with pale, 
ofienaive stools is not uncommon. The abdomen is distended so that the 
child has a pot-bellied appearance. In the production of the distension, 
muscular weakness, intestinal fermentation, and the pushing down of the 
diaphragm by the sinking in of the chest all play a part. The edge of the 
liver can often be felt at a lower level than normal, partly from displacement 
and in part from enlargement through fatty change. Tlie 8j»lcen is also 
palpable in a considerable number of cases, although this is due more to its 
Deing pushed down than to actual enlargement. 

In the respiratory system bronchial catarrh is very often present, and not 
uncommonly results in broncho-pneumonia. In the nervous system the 
disease shows itself by general nervousness and irritability, and in some cases 
by the development of laryngismus stridulus, tetany, or oven convulsions, 
of all of which rickets is a strong predisposing cause. 

Diagnosis. — In a fully developed case the diagnosis is easy. Early 
cases, and those in which the rickety element is overshadowed by some 
complication, such as broncho-pneumonia or diarrhoea, are more apt to be 
overlooked. The suggestive points will be delayed dentition, an open 
fontanelle, and the presence of the rickety rosary. A skiagram will show a 
tendency to cupping of the diaph^^sis ; the epiphyseal line will be irregular 
and ill-defined, and the epiphysis itself poorly ossified^ There will also be a 
tendency to osteoporosis throughout the whole bone. The appearance of 
•the epiphyses of the carpus and tarsus may be retarded. 

The rickety head 1$ apt to simulate hydrocephalus, but in the latter con- 
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dition the skull is more (^obular, and bulges above the ears, the fontanelle is 
tense, and the eyeballs, in marked cases at least, pushed downwards. The 
kyphosis of rickets may be mistaken for spinal caries ; but in the former the 
bend straightens out as a rule when the child is held up by the armpits. In 
severe cases this may not happen, and a radiograph may be required to settle 
the diagnosis. If the muscular weakness is pronounced infantile paralysis 
may be imitated ; but the history, the retention of the reflexes, and the 
presence of other signs of rickets should prevent mistakes. 

Prognosis. — Rickets is not fatal 'per se, and usually passes o£E spon- 
taneously after the third year, although the deformities of the bone may 
persist for a long time. Even these, however, have a wonderful way of 
righting themselves without any special treatment. On the other hand, 
rickets is a very serious complication of other diseases, especially of broncho- 
pneumonia and diarrhoea, and adds greatly to their fatality if present, so that 
> the dictum of Sir William Jenner that “ in its indirect results rickets is one 
of the most fatal diseases that peculiarly affect childhood is perhaps true. 

Treatment. — Rickets can be prevented if the child is properly fed and 
cared for. Breast-feeding for the first 9 months is the best safeguard ; but it 
must always be remembered that the disease is apt to develop in children 
who are kept too long on the breast. After weaning, pure cow’s milk should 
be given in sufficient quantity, and the premature or excessive use of starchy 
foods avoided. Care should be taken that the diet contains an adequate 
amount of animal fat. Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis. 

If the disease has already developed, the diet should be altered in accord- 
ance with the requirements indicated above, the most important point usually 
being to increase the allowance of cow’s milk, which should not fall below 
1 J pints per diem during the second year of life. Yolk of egg is also a valuable 
food. Cod-liver oil (or one of the artificial substitutes containing vitamin D) 
is the most useful drug, having almost a specific influence on the disease ; but 
iron may also be given with advantage if there is ansemia. Sun-baths or 
exposure to the rays of the mercury-vapour lamp have a definitely curati^ 
effect. 

To prevent bending of the legs, long splints may be applied, projecting 
beyond the feet, so as to make standing impossible. Orthopaedic treatment 
may be required for the more permanent deformities. Alimentary and respira- 
tory oomjmcations should be treated by the measures appropriate to them. 

Late or Adolescent Rickets 

This term is applied to a disease apparently identical with ordinary 
rickets in its bony changes, but which sets in much later, usually between 
the ninth and fourteenth years. The patient may have been the subject of 
orffinary rickets in earlier childhood-— hence the use of the term “ recrudes- 
cent rickets ” — or the disease may have appeared at the later age for the first 
time. Nothing is known of its causation, but in some cases it is associated 
with fibrosis of the kidneys (renal rickets) or with cceliac disease. 

The manifestations of the disease are practically confined to the skeleton, 
the long bones being particularly affected. The epiphyses become much 
enlarged, and pronounced deformities ensue as the result of bending. The 
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skull escapes almost entirely, and there is no tendency to any disease of the 
internal organs, except in the renal cases, or to complications. 

The disease is not dangerous to life ; but the deformities may be lasting. 
The general treatment is the same as that of ordinary rickets ; but most 
cases will require the help of the orthopaedic surgeon. 

“ Fmtal and “ congenital ” rickets are ambiguous terms which have been 
loosely used to cover several distinct pathological conditions, amongst which 
are achondroplasia, mollities ossium, and osteogenesis imperfecta. They 
are best avoided. So-called “ scurvy-rickets and acute rickets ’’ are 
identical with infantile scurvy, although rickets often coexists with the latter, 
seeing that both are due to faulty feeding. 

Robert Hutchison, 


BERIBERI 

Synonyms. — Polyjieuritis Endcmica ; Hydrops Asthmaticus ; Kakke ; 
Barbiers, etc. 

Definition. — A dietetic disease or group of diseases especially related 
to deficiency in vitamin B^, occurring frequently in tropical regions where 
rice constitutes the main article of dietary. It is characterised by neuritis 
of the peripheral nerves and vagus : several different clinical types are 
described. 

Etiology. — The rice-eating populations of India, Japan, Malaya, the 
Dutch East Indies and Philippine Islands are mainly affected, but the disease 
is also endemic in Newfoundland and Labrador, where the population chiefly 
eat white wheaten flour. Many cases reach London amongst oriental 
members of the crews of steamers trading with the East, and the title “ rfiip 
beriberi ” has been given to the form found in sailing ships on the Atlantic 
where stale and tinned foods arc mainly eaten. Male adults are most often 
affected, but children and females arc also susceptible. Though the disease 
is specially rife amongst people eating polished rice, rice per se is not essential ; 
^y dietary deficient in the antineuritic vitamin B^ is a potential source of 
danger. During milling the husk, pericarp and germ, which are rich in 
j)rotein, fat, phosphorus and vitamin B, are removed, leaving the white 
polished rice poor in these constituents. It is well to remember that diets 
from which beriberi develops arc usually defective in other factors as well as 
vitamin Bj, and that some of the clinical syndromes grouped under the 
title of beriberi may be due to other deficiencies. Experimental avian 
avitaminosis has m^ny resemblances to beriberi, and McCarrison has 
described two forms, polyneuritis columbarum and beriberi columbarum, 
the latter showing, in addition to polyneuritis, hyi)ertrophy and dilatation 
of the right heart. 

Pathology. — Cases of so-called dry beriberi ” rarely come to autopsy. 
In “ wet beriberi ” there is an acute congestion of the mucosa of the duo- 
denum and low^er end of the stomach, sometimes associated with pin-point 
haemorrhages (Wright). The peripheral nerves show a Wallerian degenera- 
tion, with possibly an axonal degeneration of the neuron involved. The 
sheath of Schwann may show mmtiplication of its nuclei and invasion by 
leucocytes. The vagus and sympatnetic system may present stigmata of 
degeneration, and sometimes the anterior-horn cells of the spinal cord and 
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the nuclear connections of the vagus in the floor of the fourth ventricle arc 
said to be implicated. The cardiac muscle may show oedema and degenerative 
changes, while the naked eye appearances are those of fatty degeneration 
associated with dilatation and hypertrophy, especially involving the right 
side. Nutmeg-liver, oedema of the soft tissues and e&sions into the serous 
cavities are common. Adrenal hypertrophy, similar to that described by 
McCarrison in avian polyneuritis, has been recorded in man. 

Symptoms. — Beriberi has an incubation period of some 2 to 3 months. 
Typically the onset is gradual. According to Le Dantec, it is a polyneuritis 
of gastro-intestinal origin, being characterised in the initial stages by epi- 
gastric discomfort, nausea and perhaps vomiting and diarrhoea. Later, 
polyneuritis with palpitation, shortness of breath and weakness develop, 
the subsequent clinical picture varying according to involvement of the 
peripheral nerves, the vagus or the sympathetics. The disease runs an 
afebrile course, except possibly in its early stages, and in epidemic dropsy 
where a mild degree of fever is the rule. Several different types are described : 

(1) Larval or ambulatory cases; (2) ordinary beriberi : (a) wot, (6) dry; 
(3) acute cardiac type ; (4) infantile beriberi ; (5) epidemic dropsy. 

(1) Larval or ambulatory cases. — There is numbness of the legs with 
patchy ancDsthesia and diminution of knee-jerks, all of which quickly disappear 
if the condition is recognised and a more varied diet given. 

(2) Ordinary beriberi. — (a) Wet form : prodromata include paraesthesias 
and heaviness of the limbs. The knee-jerks are at first exaggerated and 
then lost. Tenderness of the calf muscles, blunting of sensation and patches 
of hypers&sthcsia and ansDstlicsia appear : the patient becomes weak and 
cannot rise from the squatting position. Varying grades of oedema, at first 
involving the tibiae, appear, and later effusions into the serous cavities with 
water-logging may develop. Shortness of breath, dyspnoea and tachycardia 
indicate involvement of the cardiac nerves. Clinically the heart is found 
to be dilated, the dilatation involving especially the right side. Systolic 
murmurs, associated with more or less equal spacing of the first and second 
sounds (embryocardia), are frequently present, the pulmonary second sou^d 
is often accentuated and reduplicated, and the pulse is rapid and of low tension. 
The urine is free from albumin and casts. Sudden death may occur even 
without cardiac involvement, (b) Dry form : this is similar to the above, 
except that oedema is absent and the disease runs a more chronic course. 
The onset is insidious, gastro-intestinal disturbances may be absent, the 
dominant features being wasting and weakness of the muscles, associated 
perhaps with cardiac irritability. Wrist drop and the high-steppage gait 
may be present, but though the patient walks unsteadily there is no true 
ataxia or Rombergism. Clinically the disease closely resembles alcoholic 
neuritis. Wet beriberi may develop at any time, just as the dry form may 
supervene on the wet variety. 

(3) Acute cardiac type. — Heart symptoms may predominate from the 
onset, or suddenly supervene in either the wet or dry forms. Cardiac decom- 
pensation rapidly ensues with prccordial pain, epigastric distress, tachycardia, 
cyanosis, engorgement of the cervical veins, pulmonary congestion, tender 
enlargement of the li^er, subcutaneous esdema and serous effusions into the 
pleura, pericardium or peritoneum. Alteration of the voice or aphonia 
resulting from pressure of the dilated right auricle on the recurrent laryngeal 
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neive has been reported. The diaphragm also may be paralysed. Death 
may supervene in a few hours to a few days. 

(4) Infantile beriberi , — This disease occurs especially in the Philippine 
Islands and Japan, where it is responsible for many deaths in breast-fed 
infants whose mothers are affected with latent or clinical beriberi. The 
disease occurs in both acute and chronic forms. In the latter gastrointestinal 
features like anorexia, vomiting, diarrhoea or constipation occur, associated 
with wasting, pallor,, oedema, dyspnoea, and other evidences of cardiac 
insufficiency, la the acute form death may occur with great rapidity, the 
infant suffering severe pain and presenting cyanosis, dyspnoea and muscular 
rigidity. Extracts of rice polishings are effective therapeutically, especially 
if artificial be substituted for maternal feeding. 

(5) Epidemic dropsy , — Some authorities hold that this is a distinct 
disease, for though it is related to the ingestion of rice, especially of the 
par-boiled variety, and shows peripheral neuritis and cardiac disturbances, 
the oedema is more generalised, the neuritic manifestations are less marked, 
p^yrexia is present and an erythematous er»iption may involve the extremities. 
Gastro-intestinal features^ especially diarrhoea, are marked, anamiia is fre- 
quently present, vascular mottling of the skin and a tendency to haomorrhages 
may be observed. Glaucoma is a common complication. Large numbers 
of rice caters are often simultaneously attacked, and as there is no reliable 
criterion for differentiation from wet or cardiac beriberi it is best classified 
as a special variety of this disease (Megaw). Some hold it is due to degenera 
tion of stored rice, toxic substances being responsible for the disease syndrome. 

. Diagnosis. — Wet beriberi has to bo diagnosed from cardiac failure, 
nephritis and severe ankylostomiasis, while the dry form has to be differ- 
entiated from alcoholic and arsenical neuritis, tabes dorsalis and progressive 
muscular atrophy. The dietetic history is important, and multiple cases 
of neuritis and oedema should always suggest beriberi. 

Prognosis. — This depends on the institution of appropriate treatment 
at a reasonably early period in the disease, but a careful prognosis should 
always be given, as cardiac failure with death may supervene unexpectedly 
in a case otherwise progressing favourably. Those cases which continue 
indefinitely on a polished rice dietary generally die, while the acute per- 
nicious typo is invariably fatal. Severe vomiting is of grave prognostic 
significance. 

Treatment. — Prophylactic , — Prophylactic measures consist in providing 
a balanced dietary adequate in vitamins, especially B^. In institutions 
where polished rice or white bread is the main article of dietary, under- 
milled rice and whole' wheat flour should be substituted, and tinned foods 
should be avoided. In the Federated Malay States, following the work of 
Fraser and Stanton, beriberi has been stamp^ out of the asylums and gaols 
by substituting for the polished variety a parboiled or cured rice, which 
contains considerable quantities of vitamin B and, protein. 

Cwative . — patient with beriberi must be put to bed and not allowed to 
sit up, as such movements may prove fatal. Venesection is of great value 
where there is right heart failure, and amyl nitrite or other vaso-dilators may 
be necessary. Atropine may be beneficial, and digitalis and strychnine are 
recommended by some. At first only small feeds containing marmite are , 
/given two-hourly, and later a dry, low-carbohydrate diet rich in vitamins,.,; 
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composed of eggs, milk, heart-muscle, liver, yeast, etc., is advisaUe. A 
cradle should be put over the feet, and splinting may be necessary to prevent 
muscular contractures. Under such a regime the condition gradually but 
slowly imj^roves. Later, when acute symptoms have disappeared, massage 
and electncity to the limbs will help to restore the tonus and circulation *of 
atrophied muscles. 


PELLAGRA 

Synonyms. — Mai de la Rosa ; Mai del Sole ; Maidismus ; Malattia della 
Miseria, etc. 

Definition. — Pellagra is a chronic non-conta^ous disease occurring in 
maize-eaters, due to deficiency in vitamin B 2 . Clinically it is characterised 
by psychical and nervous symptoms, buccal and gastro-intestinal disturb- 
ances, and a symmetrical eryiliema especially afiecting areas of skin exposed 
to the sun’s rays. 

Etiology. — Pellagra (pelle, the skin ; agra, rough) prevails endemically 
in the Southern States of the U.S.A., lower Egypt, Turkey, Roumania, the 
Balkans, Spain and Italy, and has been reported from India, China, Japan, 
parts of Africa, Mexico, West Indian Islands, etc. ; people of any race, age 
or sex are susceptible, but adult females are most frequently affected (Wood). 
It is definitely a food deficiency disease, occurring amongst the poorer class 
of maize-eaters. Casal as early as 1735 actually ascribed the disease to 
faulty nutrition, and Funk (1912) supported its dietetic origin, pointing out 
its resemblance to beriberi and suggesting a vitamin deficiency. Goldberger 
(1915) was impressed with the scarcity of animal protein in the diets of 
pellagrins in the U.S.A., and the improvement which followed meat and milk 
administration. It was known that zein, the chief protein of maize, was 
deficient in lysine and tryptophane, and Wilson developed the view that 
pellagra was due to shortage of proteins of high biological value. This 
amino-acid deficiency, however, took little cognisance of the vitamin content 
of the diets, and the more recent observations of Voegtiin, Goldberger, Tanner 
and others have shown the deficiency to be a heat-stable, pellagra-preventing 
factor (P.P.) now known as vitamin Bg, which is present in large quantities 
in dried brewers’ yeast, tomato juice, canned salmon and wheat germ. 
Secondary pella^a may occasionally develop during medical treatment of 
peptic ulcer, or in carcinoma of the stomach or ulcerative colitis associated 
with achylia gastrica ; it arises either from malabsorption or from deficiency 
of vitamin B 2 in the dietary prescribed. 

Pathology. — Emaciation is marked and the internal organs, including 
the heart, are small and atrophic. Skin lesions consist of an initial erythema 
involving the superficial layers, terminating later in a true exfoliative or 
exudative dermatitis. Stomatitis and glossitis with ulceration of the tongue, 
denudation of its epithelium and ultimate atrophy may ensue. The jejunum 
is congested and atrophic, and ulcers involving the jejuno-ileum, colon and 
rectum are described . * Bony changes of the nature of osteoporosis occasionally 
occur. The most characteristic lesion in the nervous system is a subacute 
combined degeneration of the cord, involving the posterior and lateral tracts, 
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and especially Clarke’s column (Wilson). Degeneration of the anterior-horn 
cells in the lumbar region, and subacute inflammation of the ganglion cells 
in the posterior roots are descmbed, while Briauchi recorded meningeal 
thickening and adhesions, atrophy of the cerebrum, and hydrops of the 
ventricles and subarachnoid space. 

Symptoms. — The incubation period is unknown . Premonitory symptoms 
such as anorexia, giddiness, mental depression and asthenia with low blood 
pressure may recur annually for several years before the diagnostic s}mdrome 
of sore mouth, diarrhoea and symmetrical skin lesions develops. Seasonal 
incidence is important, the prodronial symptoms being noted late in the 
winter, the alimentary features following in the early spring and the pellagrous 
eruptions early in the summer (Wood). 

Alimentary features , — The stomatitis may be slight, but if severe the 
buccal cavity and tongue are intensely inflamed (beet tongue), aphthous ulcers 
appear near the frenum, salivation is severe and the fungiform papillse are 
prominent and swollen ; later these atrophy, leaving in chronic cases a smooth 
tongue. Achlorhydria or hypochlorhydria is the rule. Diarrhoea of non- 
fatty type is frequent ; it occurs at all hours, is often associated with colicky 
pain and tenesmus, and may persist for months. 

Skin lesions . — Their distribution is on the back of tlie hands and fore- 
arms, dorsum of the feet, face, neck and upper part of the chest — ^in short, 
over those areas directly exposed to the sun’s rays ; exceptionally the scrotum 
and vulva may be affected. Commencing as an erythema resembling a 
severe sunburn, there is redness, swelling and tension of the skin, followed 
by itching, burning and possibly bleb formation, while later, a deeper derma- 
titis develops with desquamation and exfoliation. Pigmentation and thick- 
ening of the dermis result, but finally atrophy supervenes, the skin becoming 
wrinkled, inelastic and thinned. Pathognomonic features of pellagrous 
eruptions are their absolute symmetry and their sharply demarcated pig- 
mented borders — ^the hyperkeratotic border of Merk. 

Nervous system . — The early mental depression may suggest a functional 
disturbance, but the late neurological features resemble those of a subacute 
combined degeneration of the cord with spastic paraplegia, sensory dis- 
turbances and even sphincter trouble, accompanied by increased knee jerks 
and ankle clonus, absent epigastric reflexes and an extensor Babinski response. 
Later a flaccid paralysis may supervene. Tremor of the tongue, muscular 
cramp, coarse tremors of the limbs and head, athetoid movements and 
burning sensations of the palms of the hands and soles of the feet are described. 
Weakness of vision, diplopia, photophobia and loss of sexual desire may be 
encountered, while mental disorders, including dementia, etc., frequently 
necessitate detention in asylums. Retardation of growth occurs in children, 
but fortunately neurological complications are not so common in them. 

Course. — Ihe course of the disease is generally afebrile and characterised 
by definite attacks alternating with remissions, extending over a period of 
2 to 20 years. 

Diagnosis. — If present, the characteristic skin lesions are pathognomonic, 
but where these are absent — pellagra sine pellagra — t|ie condition may be 
confused with sprue or ergotism. Eiythema multiforme and dermatitis 
venenata may cause difficulty (Stitt.) 

Prognosis. — The mortality varies in different countries from 3 to 40 per 
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cent. About 40 per cent, are estimated to develop mental trouble (Sayer) 
and many of these die in asylums. Fever is an unfavourable sign and occurs 
either as a terminal event or in the fulminating form known as typhoid 
pellagra, characterised by intense prostration, tremor, muscular rigidity, 
convulsions and death. 

Treatment. — Prophylaxis . — The addition of milk, red meat and brewers’ 
yeast, which is rich in vitamin Bg, to a pellagrin’s diet, will prevent the 
disease. 

Curative . — Rest in bed, the administration of hydrochloric acid after 
meals, and a nutritious diet, low in carbohydrates but rich in protein and 
vitamin B 2 , are essential. The diet should contain fresh milk, lean scraped 
red meat, canned salmon, tomato juice, yeast, fruit and vegetables. Gold- 
berger recommends 15 to 30 grams of dried brewers’ yeast daily. Arsenic 
in adequate dosage may be of value. 

TROPICAL MACROCYTIC AN.®MIA 

Definition. — A severe nutritional anaemia, megalocytic in type, especially 
affecting pregnant women in the tropics, responding specifically to marmite 
and liver extract therapy. 

Etiology. — ^This disease mainly affects women during the latter half 
of pregnancy and is reported from China, West Africa and India. It is 
specially common in the southern half of India where it affects all communities 
and grades of society (Wills) ; rice forms an important constituent of the 
diet of these people and there is a seasonal prevalence between October and 
April. Evidence is accumulating that it has a nutritional origin related to 
deficiency in the vitamin B complex. 

Pathology. — Little, accurate post-mortem work has been recorded, but 
Balfour reports areas of hyperplasia alternating with aplastic areas in the 
bone marrow. 

Symptoms. — ^The clinical picture is difficult to define accurately owing 
to the frequent prevalence of intercurrent diseases like malaria. A sor® 
tongue and mouth, and symptoms referable to the anaemia such as palpitation, 
breathlessness, etc., are common, but nerve changes are absent. Fever, 
vomiting, diarrhoea and enlarged liver and spleen are present in some cases. 
The blood picture resembles that of pernicious anaemia, and megaloc 3 rtes, 
normoblasts and megaloblasts are present in blood smears. The colour index 
exceeds unity, the Price- Jones curves show a shift to the right and a marked 
increase in variability, while counts of 500,000 to 1,000,000 corpuscles per 
c.mm. are common. Serum bilirubin is not increased and the test meal 
generally shows the presence of free acid. The blood urea is often moderately 
increased, and the blood calcium is about 9 0 mg. per cent. 

Diagnosis. — ^Thc disease has to be distinguished from other megalocytic 
anaemias. Pernicious anaemia is uncommon in natives and hydrochloric acid 
is absent from the gastric juice, while in sprue the more chronic course, the 
type of diarrhoea and its morning incidence generally differentiate the two 
conditions. 

Prognosis. — The death-rate before the application of liver therapy was 
40 per cpnt. in Balfour’s series and fell to 33 per cent, with this treatment. 
Yeast extract (marmite) introduced by Wills has led to a further reduction 
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in mortality. It is all important to institate speoifio treatment at the earliest 
possible moment. 

Treatment.— Prevention depends on the adoption of a well<balanced 
diet rich in vitamins, especially those of the vitamin B complex, Treatment 
consists of large doses of liver extract, i.e. the equivalent of 1} lb. of fresh 
liver daily, or of marmite, one teaspoonful four times daily. The latter causes 
an intense reticulocytosis as early as the fifth day and according to Wills 
is superior to liver extract. 

6. Carmichael Low. 

N. Hamilton Fairley. 



SECTION VIII 


DISEASES OF THE ENDOCRINE GLANDS 


DISEASES OF THE SUPRARENAL GLANDS 

Tjie suprarenal glands consist of two parts, cortex and medulla. The cortex 
arises from the same kind of cell as the kidney and the testis, while the medulla 
is of sympathetic origin. The cortex is composed of a fine network of connec- 
tive tissue, surrounding polyhedral epithelial cells, which are arranged in 
radial rows for the greater part, but towards the surface the arrangement of 
cells suggests an alveolar structure, while near the medulla the cells form 
irregular cylindrical columns. All the cells of the cortex contain coarse 
granules and lipoid globules. The medulla is composed of chromaffin cells. 
Scattered throughout the medulla, between these cells are many non- 
rnedullated nerves and a few ganglion cells. Cells similar to the chromaffin 
cells occur close to the sympathetic ganglia in various parts, and when 
arranged in masses are termed paraganglia. 

The physiological function of the cortex has not been determined, andjt 
has been deduced only from the changes which are associated with pathological 
conditions. The cortex is essential to life, for removal inevitably kills the 
animal ; while removal of the medulla, provided the cortex is left intact, 
does not lead to death, but merely to fatigue and muscular weakness. The 
medulla elaborates an active substance, termed adrenaline, wliich has been 
shown to be an ortho-dioxyphenyl-ethanolmethylamine. This substance is 
made not only by the medulla of the suprarenal glands, but also by the 
chromaffin cells scattered along the sympathetic system (paraganglia). The 
secretion of the chromaffin cells is probably an absolute necessity to life, but 
sufficient is made by those cells forming the paraganglia, and therefore 
removal of the medullce of the suprarenals does not prove fatal. 

There is still very much to be elucidated about the action of all the internal 
secreting glands, and the tabulation of the conditions associated with morbid 
changes should be considered of temporary value and may need modification 
in the near future. 

The fact that the symptoms associated with atrophy or destruction of the 
cortices of the suprarenals are in no way the reverse of those observed when 
there is hyperplasia or neoplasm makes it probable that the tissues of these 

31 
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elaborate three hormones, and that abnormality of such may be classified 
as follows : 



Excess 


Inadequacy 


Cortex 

« (Excess 
^ I Inadequacy 
^ , I Excess 
' \ Inadequacy 


rChildren : Precocity. 

\ Adults: Virilism. 

/ Children : ? Progeria, 
t Adults : ? Impotence. 

Unknown. 

? Pigmentation (Addison’s disease). 
Unknown. 

Myasthenia, Neurasthenia (Addison’s disease). 


SUPRARENAL CORTEX 

Hyperplasia , — Hypertrophy or tumour of the corti(;cs occurring in children 
often has been associated with j>recocity of growth and s(»xiial development 
together with obesity and anomalous distribution of hair. 'I’hus a boy, 
set. 10, may simulate one of 18, not only in height, wi'ight and muscular 
development, but also that his voice has become deep, hair has grown on his 
upper lip, axillae and pubis, his genitalia have developed, and he has become 
sexually mature, while his interests are no longer thf>se of a }»oy of 10, but 
those of a youth of 18. Cases have been recorded of infants only 2 years 
old with the genitalia of adults. 

When over-activity of the suprarenal cortex occurs in an adult male,' 
obesity, with line® atrophicae and glycosuria, develop ; while in the case of 
an adidt female, in addilion to the al)Ove, menstruation ceases, and hyper- 
trichosis of a male type develops. 

Removal of cortical tumours may lead to the shedding of the excessive 
hair and the return of the genitalia to normal j)roportion.s. 

ffT/poptem. — Inadequate secretion of the suprarenal cortex, when gross 
and continued for a long period, produces a syndrome first described by 
Addison, and which bears his name. For a long time many have believed 
that milder inadequacy produced symptoms, but it was impossible to obtain 
adequate evidence, because no method had been devised for measuring the 
activity of that tissue. Now that an active extract of the cortex of the supra- 
renal glands has been prepared and become a therapeutic agent, it has been 
found that some of the cases wliicli in the past have })ocii diagnosed as 
neurasthenia, due to rapidly developing fatigue, witliout any evidence of 
disease and perhaps accompanied by slight mental changes, liavc benefited 
so rapidly and materially by injections of the extract that there is little doubt 
but that a condition exists arising from insufficienfiy of the suprarenal cortex, 
this, however, falling far short of the Addison’s syndrome, but usually accom- 
panied by a low blood pressure, slight hypoglyciemia and slow metabolism. 

Atrophy, or extensive destruction of the suprarenal cortex, leads to 
Addison’s syndrome. 

If a young individual be starved of that substance which, when in excess, 
produces virilism, a condition termed progeria may develop. Thus, a boy of 
14 may simulate a man of nearly 70. The subcutaneous fat becomes absorbed, 



ADDISONS DISEASE 


483 


the skin wrinkles and loses its elasticity, the body is bowed and the features 
aged. Some believe that this condition is associated with pituitary disease, 
but since the pituitary gland seems to have a controlling influence over the 
suprarenal cortex, a pathological condition of the former does not exclude the 
suprarenal gland from being the direct cause of the disease. 

Inadequacy of the suprarenal cortices in the adult is associated with 
impotence and sexual dystrophy. 


SUPRARENAL MEDULLA 


Abnormal activity of the medulla of the suprarenal glands may be tabulated 
as follows : 


Over-activity 

Medulla 

Inadequacy 


n Hypcrpiesia. 

\? HyperglycsDinia. 

n Hypotension 1 
1 ? Hypoglycasmia / 


Addison’s disease. 


Hyperplasia,-— It is possible that hypertrophy of the suprarenal medulla 
gives rise to an abnormally high blood pressure and hyperglycaemia. It must 
be admitted, however, that the association of high blood pressure with over- 
activity of the suprarenal medulla is speculative, and is based upon the fact 
that adrenaline, which is secreted by the medulla, when injected causes a 
rise in blood pressure and an increase in the sugar content of the blood. 
Tumours of the suprarenal medulla have been found in patients with high 
blood pressure, but the number of cases is too few to accept this as conclusive 
evidence. 

Hypoplasia , — In the majority of cases of Addison's disease, the medulla 
of the suprarenals is also partly destroyed, and this is probably to some 
extent responsible for the low blood pressure which is characteristic of the 
disease. There seems to be evidence that in those cases in which the medulla 
escapes completely there is an absence of hypotension. 


ADDISON’S DISEASE 

Addison’s disease is characterised by pigmentation of the skin and mucous 
membranes, myasthenia, subnormal temperature, hypotension and disturb- 
ances of the nervous system and alimentary tract, associated with a lesion of 
the suprarenal glands. 

Etiology. — The disease is found amongst all races and in all climate^l 
It affects men rather more than women ; perhaps syphilis being one of the 
specific causes may account for this. The disease may occur at any age, but 
is commonest between 15 and 60. 

Pathology. — Histological changes in the suprarenal glands have been 
observed in about 90 per cent, of cases ; and in the remaining 10 per cent, 
it is within the limits of possibility that chemical methods would have demon- 
strated lack of efficiency, or perhaps there were pathological changes in the 
solar plexus which escaped detection. Tuberculosis of the suprarenal glands 
is the most frequent lesion ; the tissue is often found to bo caseating. 
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Other changes, all of which are rare, placed in order of frequency, are : 
(1) A chronic interstitial inflammation, leading to fibrosis, and in the latter 
the glands may be reduced even to the thickness of paper. (2) Malignant 
disease rarely leads to Addison’s disease, because death occurs before symp- 
toms of the latter develop. (3) Extravasation of blood into the suprarenal 
glands has been recorded as a cause of Addison’s disease. 

The heart muscle occasionally degenerates. The skin is pigmented, 
the pigment being found in the rete Malpighii ; patches of pigment also 
occur in the mucous membranes. The medulla of the suprarenal glands 
normally elaborates an active substance, termed adrenaline, which is an 
ortho-dioxyphenylethanolmethylamine. The manufacture of this substance 
is not confined to the medulla of the adrenals, but is shared by all the chromaffin 
tissue wliich is scattered throughout the body. The action of adrenaline is 
that of a stimulant of the sympathetic system, leading to constriction of the 
blood vessels, rise of the blood pressure, dilatation of the coronary arteries, 
dilatation of the bronchial tubes, and an increase in the quantity of the 
sugar in the blood, occasionally giving rise to glycosuria. The secretion of 
the suprarenal is alleged to have a controlling effect over bone, which is 
demonstrated by its effect in osteitis deformans and certain forms of osseous 
new-growth. The absence of adrenaline in the circulation may lead to profound 
changes, not only through disturbance of metabolism, but also by modifying 
the distribution of the blood supply to different organs. Although the 
medullary portion of the suprarenal glands elaborates adrenaline, nevertheless 
it does not seem to be essential to life ; perhaps the chromaffin cells in other 
parts manufacture sufficient to maintain life. 

Symptoms.^ — “ The patient gradually falls off in general health. He 
becomes languid and weak, indisposed to either bodily or mental exertion, 
and the appetite is impaired or completely lost.” “ The whites of the eyes 
become pearly, and the pulse either small and feeble, or of considerable 
volume, soft and compressible.” “ The body wastes, without, however, 
presenting the dry and shrivelled skin and extreme emaciation usually attend- 
ant on protracted malignant disease.” “ Slight pain or uneasiness is from 
time to time referred to the region of the stomach ; occasionally there is 
actual vomiting, which in some cases is urgent and distressing.” ‘‘ It is by 
no means uncommon for the patient to manifest indications of disturbed 
cerebral circulation.” “ There is characteristic discoloration of the skin, 
sufficiently marked, indeed, as generally to have attracted the attention of 
the patient himself or of the patient’s friends.” “ This discoloration pervades 
the whole surface of the body, but is commonly most manifest on the face, 
neck, superior extremities, penis and scrotum, and in the flexures of the 
axillae and around the navel.” The tint is distinctly brownish, similar to 
that produced by the prolonged administration of arsenic, and easily 
distinguished from the grey of argyria and haemochromatosis. “ This 
singular discoloration increases with the advance of the disease ; the anaemia, 
languor, failure of appetite and feebleness of the heart become aggravated ; 
a dark streak usually appears on the commissure of the lips ; the body wastes, 
the pulse becomes smaller and weaker, and without any special complaint 
of pain or uneasiness the patient at length gradually ^inks and expires.” 

^ Much of the desoription of the symptoms is taken verbatim from Addison’s original 
description of the disease. 
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The pigmentation is hot limited to the skin, but is found in jpatches also 
on the mucous membrane of the mouth and vagina. Pigmentation of these 
areas is rare in any condition other than suprarenal inadequacy. Sometimes 
small dark spots are observable on the skin, but these by themselves are of 
little diagnostic value, although they may be confirmatory evidence. 

Myasthenia is present in the majority of cases. It may be estimated 
rougUy by making the patient squeeze the hand at intervals of 2 seconds ; 
a rapid diminution in strength of the muscles occurs. A more accurate 
observation may be obtained with the dynamometer, by means of which 
it is possible to record such. In a doubtful case, however, an ergograpL 
should be employed, because the diagnosis may rest upon the very great 
increase in the power of the muscles following a few injections of an active 
extract of suprarenal cortex. The temperature should be recorded while the 
patient is resting in bed, without hot water bottles. Not only is the 
temperature subnormal, but the patient complains of feeling cold. The 
blood pressure may be 80 mm. Hg or even less. The estimation of sugar in 
the blood whilst the patient is taking and retaining ordinary diet may assist 
the diagnosis in doubtful cases if it proves abnormally low. Hypoglycsemia 
is not a constant feature in early cases, and even a high sugar content of 
the blood does not rule out the possibility of suprarenal inadequacy. The 
basal metabolism is low, usually being at least 1 0 per cent, below the average 
normal. In severe cases of the disease creatine is as a rule excreted in the 
urine in quantities considerably above the normal. In advanced cases, when 
coma is imminent, the urea content of the blood may rise to 0*1 per cent., 

roughly throe times the normal, but this occurs in many other grave 
conditions. Anorexia, nausea and vomiting assist in diagnosis, but fortunately 
these symptoms frequently do not occur until the disease is advanced. 

Since Addison’s disease is due to slow destruction of the suprarenal glands 
and often due to the tubercle bacillus, calcareous changes occur which may be 
sufficient to be recognisable by X-Ray examination. 

Diagnosis. — The symptoms which suggest disease of the suprarenal 
glands arc pigmentation of the skin, myasthenia, subnormal temperature a^d 
hypotension. When all four are present the diagnosis is simple. Pigmentation 
of the mucous membrane of the mouth and/or of the vagina is of high diagnostic 
value. 

Pigmentation of the skin may be due to a variety of other causes, such as 
the long-continued administration of arsenic, the absorption of anthracene 
compounds, the absorption of silver, leucoderma, abnormal conditions of the 
liver, the thyroid and the blood, continued irritation of the skin by parasites, 
or certain types of tumours, such as sarcoma, and rarely deep pigmentation 
of the skin develops during pregnancy. 

The pigmentation due to arsenic is brown and very similar to that occurring 
in Addison’s disease, but is not found in the mucous membranes of the mouth 
or the vagina. Moreover, in the case of arsenic, the metal may be detected 
by analysing the hair of the patient. The absorption of anthracene compounds 
may cause the skin exposed to light to assume a brown colour simulating that 
of Addison’s disease, but as a rule the skin covered by the clothing is of normal 
colour, and the mucous membranes exhibit no patches of pigment. When 
silver is absorbed from the bowel or any other channel, the skin exposed U) 
light becomes grey, and not brown, and there should be little difficulty in 
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distinguishing between argyria and Addison’s disease. In hsemochromatosis 
(bronzed diabetes) the skin is bronzed, but a faint violet-like tinge assists in 
distinguishing it from that of Addison’s disease, and the mucous membranes 
escape pigmentation. In dysthyroidism there may be increased pigmentation 
of the skin, but in such an event usually the symptoms of the complaint are 
pronounced. In pernicious anasmia, deep pigmentation rarely occurs. An"' 
examination of the blood suffices for diHercntial diagnosis. The areas of 
pigmentation occurring in leucoderma should not lead to any error in diag- 
nosis, provided a complete examination is made. Continued irritation of the 
skin by parasites may cause deep pigmentation, but as a rule the exposed 
parts which are pigmented in Addison’s disease escape irritation and also are 
of a lighter hue than the rest of the body. 

The absence of the myasthenic reaction does not exclude the disease. 
Thus, the writer has had his hand squeezed a dozen times in succession, 
each time with sufficient force to cause pain, by a man who. died 3 days 
later from tuberculosis of the suprarenal glands. A persistent temperature 
below 97-4° F. is suggestive of suprarenal inadequacy, provided it is not 
subsequent to recent pyrexia. It should be remembered that a low blood 
pressure is not a proof of Addison’s disease. Perhaps the lowest blood 
pressures recorded are due to some temporary change in the activity of the 
suprarenal glands. Until recently this has been termed functional disease. 
The question of hypoglycaemia has already been referred to. Since there are 
few conditions in addition to hypothyroidism and malnutrition that are 
associated with low basal metabolism, this observation is of considerable 
diagnostic value. 

Prognosis. — Prior to the introduction of an active extract of suprarenal 
cortex, in the majority of cases the disease proved fatal within 5 years. But 
some cases became chronic, and a very small number recovered. It has been 
pointed out that tuberculosis of the suprarenals is the commonest lesion, and 
it is known that localised tuberculosis may become quiescent. It is true that 
in cases of recovery, the diagnosis is always questioned ; but the writer has 
B^n several cases in which the blood pressure was distinctly raised by the 
administration of suprarenal extract and in which repeated cessation of supra- 
renal medication has led to the recurrence of symptoms and necessitated a 
return to the drug for a period of many years. Since an active extract has 
been available for only a few years, as yet it is not possible to determine 
whether its effect will be permanent, or like parathormone in hypopara-' 
thyroidism, i.e. active for a time only and afterwards fail in spite of increased 
dosage. There is no*doubt that the extract has saved the lives of many 
patients, and some of these have been able to lead active and useful lives 
even in the absence of a continuation of the injections. The latter may be 
analogous to a diabetic being able to cease taking insulin when an infective 
focus has been extirpated. Any slight infection may lead to a fulminating 
relapse. 

Treatment. — The treatment of Addison’s disease may be divided into : 
(1) Measures, the object of which is to prevent further developments of 
the disease ; and (2) palliative treatment, which consists of the administra- 
tion of the active principle which the patient secretes in an inadequate 
quantity. 

With regard to the first, the prevention of further lesions of the suprarenal 
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cortex must depend upon the original cause. If it is s^hiUtic or tuberculous, 
suitable remedies should be adopted. Syphilis will be recognised by the 
Wassermann test. If positive, arsenobenzene preparations may be injected 
intravenously, provided adrenaline in small doses be injected at the same time. 
Caution should be exercised in the selection of the dose. Tuberculosis may 
be tested for by the many methods at our disposal, but the original test 
suggested by Koch should be employed only as a last resort when all other 
tests have proved negative. If the degeneration of the suprarenal glands be 
thought to be due to an invasion by the tubercle bacillus, treatment should 
be on the same lines as that of any other case of localised tuberculosis. Injec* 
tions of minute doses of tuberculin should be administered, commencing with 
a dose of one ten-thousandth of a milligramme of tuberculin T.R., and ulti- 
mately increasing to three times that dose if no untoward symptoms arise. 
The theory underlying this form of treatment is not the induction of immunity, 
but the production of a temporary hyperaemia of the lesion, with consequent 
improvement in the same manner, as in the case of a poultice applied to a 
superficial infection. 

Respecting palliative treatment, there seems little doubt that dried whole 
suprarenal gland administered by the mouth is beneficial to the patient, 
provided it be given in sufficient dose : five grains three times a day prove 
useless ; 90 grains daily should be the minimum dose, and even this will not 
maintain the life of the patient in whom there is only a very little active 
cortex of the suprarenal gland. Some authorities have advised subsidising 
this method with intramuscular injections of adrenaline, since as far as is 
known it is only the secretion of the thyroid gland which can be replaced 
indefinitely by the oral administration of the dried tissue. At the present 
time, if an active extract of cortex of the suprarenal gland be available, it 
should be administered cither intravenously or intramuscularly. 

The treatment of Addison’s disease with the active extract bears much 
similarity to the treatment of diabetes mcllitus with insulin in so far that in 
both diseases the preparation should be introduced intravenously, intra- 
muscularly or subcutaneously, proving almost useless when given by tfce 
mouth, urJess the dose be greatly increased. In both cases the treatment 
subsidises the damaged organ, and during any infection which impairs 
the activity of those organs, or the action of the principle which is being 
injected, an increase in the dose is imperative. There is, however, one differ- 
ence between the two conditions, namely, that if the diabetic patient takes 
exercise he needs less insulin, whilst the patient suffering from Addison’s 
disease needs more cortin the more muscular exercise he indulges in. 

At the time of writing, no delicate method of standardising cortin has 
been described, and, therefore, the strength has to be maintained by always 
using the same quantity of fresh gland, 30 grammes per cubic centimetre, and 
estimating its value by its power of maintaining life in animals which have 
been deprived of their suprarenal glands. The dose must depend upon the 
condition of the patient. If comatose, and apparently in extremis, 50 c.c. 
may be given intravenously, followed by 20 c.c. at intervals of an hour, until 
improvement is obvious. If the patient be desiccated, intravenous injections 
of 10 per cent, glucosfe solution will not only supply the fluid required but , 
also tend to raise the sugar content of the blood to normal. The dose of 
oortin required to maintain health will depend upon how much active cortex 
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is present in the patient and also upon the potency of the extract. After a 
course of injections of cortin has led to the disappearance of symptoms and 
enabled the patient to return to active life, the dose may be gradually dimin- 
ished. Among the symptoms which indicate that a return to suprarenal 
medication is necessary arc listlessness, myasthenia, hiccough and con- 
junctivitis. Listlessness and fatigue will develop if the dose become too 
small. Perhaps in the near future the ergograph will prove the most satis- 
factory method of determining the correct dose for each individual patient. 
As a mild infection may lead to a f ulmi nating relapse, the patient should be 
warned to seek advice upon the development of the slightest symptom. 

TUMOURS 

Adenomata of the medulla and of the cortex are found frequently at 
autopsies and have not given rise to any symptoms. Rarely do they grow 
and invade surrounding tissues. 

Malignant tumours of the suprarenal medulla possess the peculiarity of 
secondary deposits having the predilection for growing in the bone — often 
the skull, sternum and vertebric. 

When the growth is in the skull, the appearance of the patient may 
simulate that of chloroma. The differential diagnosis is easy, because the 
blood changes characteristic of chloroma are not found. 

The diagnosis of suprarenal tumour is difficult, because when the tumour 
itself attains a fair size it simulates in many ways malignant disease of the 
kidney. Examination with X-Rays may indicate that the kidney has been 
displaced downwards, which displacement furnishes evidence of suprarenal 
neoplasm. Often, as stated above, metastases are recognised before the 
primary growth produces any local signs. The course of the disease is rapid. 

INFECTIONS 

* The suprarenal glands may be affected by many toxins. Experimentally, 
congestion, haemorrhage and infiltration have been produced in animals with 
toxins of diphtheria, pneumonia, etc. Some observers believe that the 
fall in blood pressure in various infections associated with pyrexia is in part 
due to affection of the chromaffin cells. This infection may be temporary 
or permanent ; when the latter, it leads to a permanent low blood pressure 
and some of the symptoms of Addison’s disease, without any pigmentation 
of the skin. 

0. Leyton. 


DISEASES OF THE THYMUS GLAND 

The thymus gland is of epithelial origin, arising from two diverticula of 
the pharynx at the level of the third visceral clefts. A subepithelial lymphoid 
formation gradually invades and ousts the epithelium, so that finally the 
gland appears to be a lymphatic gland, with concentric corpuscles (of Hassall), 
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which are all that remain of the epithelium. The relative size of the gland 
alters greatly ; at birth it is about 10 grammes, and may increase up to the 
age of 2, when it is slowly replaced by fat, surrounding small islands of 
lymphoid tissue in which the corpuscles of Hassall persist. 

The thymus may hypertrophy or atrophy. The conditions arising from 
these pathological changes have not been studied exhaustively, perhaps 
because in the past evidence of the changes was usually sought after life was 
extinct. 


HYPERTROPHY OF THE THYMUS 

Hypertrophy or enlargement of the thymus is associated with a character- 
istic stridor and asthma, occasionally leading to sudden death, which has 
been termed thymic death. 

Pathology.— ‘Some have accounted for the symptoms by the mechanical 
pressure of the tliymus upon the trachea and large blood vessels. The 
tracheoscope has demonstrated flattening of the windpipe, and in addition 
to this the relief arising from intubation with a long tube confirms the view. 
Whether death results from compression of the trachea, blood vessels or 
nerves, or is due to laryngeal spasm or myocardial degeneration, is of great 
academic interest ; but since the disease is rare, and the arguments lengthy, 
they must be omitted here. 

Symptoms. — Difficulty in breathing is the most obvious symptom, and 
it may vary from a slight stridor to severe dyspnoea. For convenience of 
description, the three grades of severity have been called stridor, asthma 
and thymic death ; the condition depending upon the extent to which the 
enlarged thymus impedes the passage of air through the trachea. 

Stridor, due to slight narrowing of the trachea, produced by excessive 
size of the thymus, is either congenital or develops during the first few days 
of life. The stridor is unlike that due to paralysis of the vocal cords in 
so far as it is expiratory as well as inspiratory. If the stenosis of the trachea 
be considerable, there will be retraction of the chest-wall with inspirati(]p. 
Crying and excitement increase the stridor by increasing the congestion of 
the thymus. Retraction of the head, too, will aggravate the symptoms 
by drawing up the pyramid-shaped thymus into the superior aperture of the 
thorax, and thus increasing the pressure upon the trachea. The stridor 
diminishes slightly during sleep. 

If repeated temporary congestion of an enlarged thymus occur, then 
attacks of dyspnoea simulating asthma are produced. These attacks may or 
may not be preceded by stridor. Asphyxia may result during the first or 
any subsequent seizure ; rarely has complete recovery been recorded. Sudden 
death, occurring in a young child without any history of respiratory difficulty, 
is termed thymic death when the post-mortem examination reveals a thymus 
of more than double the average size. Often thymic death occurs during 
the early stages of the administration of an anaesthetic for some triviid 
operation. This view has been opposed by Dercum and others, who believe 
that thymic death is really due to toxins secreted by the thymic gland 
overwhelmingly vagofconic in action, leading to cardiac arrest. 

Diagnosis. — ^Now that operative procedure is becoming more frequent 
in the alleviation of thymic dyspnoea, the accuracy of diagnosis is increasing 
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in importance. Intubation with short and long tubes offers the most rapid 
and most accurate method of arriving at a differential diagnosis. Malforma- 
tion of the larynx, giving rise to dyspnoea, will be relieved by intubation with 
a short tube ; long tube intubations will remove the stridor due to pressure 
of the thymus upon the trachea, but will not alter that due to obstruction of 
the bronchi or lower end of the trachea. Since the size of the thymus gland 
can be determined with ease by 'radiography, perhaps it would be wise to 
replace the ritual of cardiac auscultation by an X-Ray examination of the 
thymus before the administration of an anaesthetic to a young child. 

Prognosis. — We arc not in the possession of data upon which we can 
base prognosis. Intercurrent disease often proves fatal. Probably some 
number of cases are not recognised and recover without treatment. 

Treatment. — When the thymus is enlarged to an extent that makes 
asphyxia probable, the advisability of operation and removal of the thymus 
must be considered without delay. Previous to operation, intubation with 
a long tube should be performed, as otherwise the operation may end instead 
of save life. 

If an operation is considered unnecessary, treatment with X-Rays may 
lead to atrophy of the thymus. All precautions should be taken to prevent 
burning and too rapid disintegration of tissue. During the period of treat- 
ment the child must be guarded from everything which may lead to con- 
gestion of the thymus or compression of the trachea. In order to prevent 
excitement and incidental infection, the patient should be kept in bed and 
all visitors excluded. Baths should be avoided. In no circumstances should 
the child be allowed to lie on the knees of the nurse with the head 
hanging back; retraction of the head must be avoided, if necessary by 
means of an instrument. As soon as evidence has shown that the thymus 
has shrunk, a quiet outdoor life is indicated, and no exertion should be 
permitted. 

In cases in which there is a history of sypliilis, it is advisable to submit 
the blood to a Wassermami test, and, if positive, treatment by inunctions of 
nyjrcury should be adopted. The danger of intravenous injection of arseno- 
benzene in status lymphaticus is far from negligible. 


TUMOURS OF THE THYMUS 

Benign and malignant tumours have been described, but both are rare, 
the former being the less frequent. The benign are lipomata, fibromata 
and dermoid C3r8t8; the malignant are carcinoma, sarcoma and lympho- 
sarcoma. All give rise to similar symptoms, due to pressure in the upper 
mediastinum. This pressure causes stridulous breathing, difficulty in swallow- 
ing, and sometimes affects the cardiac rhythm. Diagnosis is assisted by a 
radio^aph. Treatment consists in exposure to X-Rays or to the action 
of ramum or radon. 

Carcinoma of the thymus rarely gives rise to a polyglandular syndrome 
due to alteration in the activity of the thyroid gland,* the suprarenal cortex 
and probably of the pancreas, since hyperglycssmic glycosuria may develop 
which can be controlled by insulin. 
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THYMITI8 

Acute inflammation of the thymus may occur, associated with infection 
of the surrounding tissues. It is doubtful whether there are any cases 
recorded in which the condition was of primary origin. 

0. Leyton. 


DISEASES OF THE THYROID GLAND 


It is to be observed that the thyroid gland is not symmetrically applied 
to the larynx and trachea ; the right lobe is nearer the surface, whilst the 
left lobe is bounded by the larynx and trachea on the one side and the 
oesophagus on the other. 

The gland consists of a number of vesicles, lined by cubical cells. The 
vesicles contain colloid substance, presumably secreted by the lining cells. 
In the resting gland the vesicles are full of colloid. In the active gland the 
vesicles are irregular, and only a small amount of colloid is present, whilst 
the cells tend to become columnar in shape. The function of the gland 
is to prepare thyroxin. It is alleged that the daily consumption of this 
substance is between | and 1 milligramme. Thyroxin contains 67 per cent, 
iodine, and a shortage of that element diminishes its jjroduction, The 
functional activity of the normal gland differs at difierent times of the year, 
the iodine content rising and falling coincidentally. 

In hyperthyroidism not only does the gland become enlarged, but 
microscopically the appearance of the gland suggests activity. The cells 
lining the irregular vesicles arc larger and more columnar in shape, and 
may occur in layers two or three deep. Amongst these cells mitotic figures 
may be seen, showing that there is an abnormal rate of multiplication of the 
cells. The amount of colloid varies. Usually it is diminished, but thatjs 
not characteristic, since the normal thyroid passes through phases of secretion, 
storing and absorption of colloid. 


( TTA 7 nornlft«i*«i J Gravcs’ discasc. 
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GRAVES’ DISEASE 

Synonyms. — Hyperthyroidism ; Exophthalmic Goitre ; Parry’s disease 
Basedow’s disease. 

The term “ hyperthyroidism ” signifies an excessive production of the 
normal secretion of the thyroid gland. In Graves* disease, on the other hand, 
there is reason to belieVe that there is, in addition, a secretion of an abnormal 
substance by the gland. 

Definition. — A condition due to abnormal secretion of the thyroid 
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gland, usually associated with an increase in the size of the gland, protuber- 
ance of the eyes, loss of weight, fine tremor of the hands, palpitation and 
rapid action of the heart, and general nervous irritability. 

^Etiology. — The disease is commoner in warm and temperate than in 
cold climates, and occurs with greater frequency in towns than in the country. 
Civilised races are much more prone to the disease than the uncivilised. 
It was very rare amongst negroes before their mode of life approximated 
that of the white man. The long civilisation of the Hebrew race makes 
members of it especially vulnerable to the malady. There seems to be a 
family disposition to the disease, but there is no definite evidence that it is 
inherited. The afiection tends to occur in a special type of individual. The 
onset of the disease most commonly occurs between puberty and the age of 
35, although childhood and old age do not confer immunity. About 6 
females to 1 male are afiected. It is no easy matter to determine what is 
the exciting cause of the disease. For many years it has been attributed to 
mental trauma, such as shock, worry and anxiety, but this may in part be 
due to the fact that in advanced cases the facies of terror is found. It 
is to be noted that a large percentage of the inhabitants of the earth are. 
submitted to mental trauma during the period that the disease is common, 
but only a small percentage become afflicted. Bacterial infection has been 
held as an exciting cause, but foci of infection appear to be no more common 
in patients suffering from thyrotoxicosis than from other diseases. 

Pathology. — The pathology of the thyroid gland is perhaps one of the 
most thorny subjects in Medicine, and the following observations will probably 
have to be modified as further observations are recorded. The thyroid gland 
is rich in iodine and elaborates complex compounds of that element. One of 
the most active of these, which contains 65 per cent., is tetra-iodo-oxy-phcnyl- 
tyrosine, named thyroxin by its isolator. This substance is probably com- 
bined with an amino-acid, or exists in the form of a peptide ; this view is 
supported by the fact that the injection of thyroxin into the blood stream 
does not cause tacjhycardia unless amino-acids are present in the blood. 
Xhyroxine is not the sole substance of importance elaborated by the thyroid 
gland. Assuming for the moment that thyroxin is the immediate cause of 
the symptoms of the disease in the majority of cases, we must consider what 
leads to its production in excess. It has been shown that repeated stimulation 
of the sympathetic nerves to the thyroid (such as may be arranged by 
suturing the central end of the phrenic nerve to the peripheral end of the 
cervical sympathetic) in the cat is followed by all the symptoms of thyroid 
hypersecretion. This fact shifts the possible cause to that which stimulates 
the cervical sympathetic. The sympathetic may be stimulated in many ways, 
amongst others by substances elaborated by the suprarenal glands and by 
toxins formed in the alimentary tract. If the former be the true cause, then 
the disease would be of emotional origin, since the suprarenals are stimulated 
by emotion, while if the latter be the explanation the malady should be 
included amongst diseases due to infection. At the time of writing, evidence 
is inconclusive, in spite of the fact that denervation of the suprarenal glands 
leads to temporary improvement. It has been suggested that exophthalmic 
goitre should not be termed hyperthyroidism, because'the disease is due to a 
qualitative, and not simply a quantitative, change in the secretion. The fact 
^at the blood of patients suffering from Graves’ disease neutralises the 
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poisonous effect of acetonitrile is evidence of hyperthyroidism, but does not 
prove that abnormal substances are absent. Some observers believe that 
there are two distinct forms of thyrotoxicosis due to slightly different causes, 
one due to uniform hypertrophy of the gland, which they term primary 
thyrotoxicosis, and the other to adenomata. These two conditions have a 
parallel in osteo-arthritis and rheumatoid arthritis in so far that they are but 
rarely found apart, in the majority of cases the symptoms of both being 
present. 

Symptoms. — The onset of the disease may be sudden or insidious. The 
former is commoner in primary thyrotoxicosis, while the latter suggests an 
adenomatous condition of the gland. Frequently the first symptoms of 
which the patient complains are lassitude and nervous irritability ; but as 
the symptoms of the malady are protean it is advisable to consider them 
under separate headings. 

Thyroid gland , — The thyroid gland is usually, but not invariably, enlarged. 
It is to be observed that the right lobe is normally somewhat larger and 
nearer the skin than the left, and therefore when the enlargement of the 
two sides is equal, usually the patient first notices that the right side is 
affected. The most rapid way of determining whether the increase in size is 
accompanied by an increase in activity is by auscultating the gland. In the 
case of a normal thyroid, or one enlarged by an increase of fibrous tissue, or 
by the development of cysts, either no cardiac sound is audible, or perhaps 
only faintly so. In hyperthyroidism, on the other hand, a systolic murmur, 
or a continuous murmur with systolic accentuation, is heard ; this varies 
greatly in character. A diastolic murmur in addition to a systolic has been 
described very raredy. The degree of the increase in the size of the gland 
has no relation to the severity of the malady, occasionally a very large thyroid 
being associated with mild symptoms. The gland may be smooth and the 
lobes enlarged uniformly, or irregular in outline, due to adenomata, cysts or 
irregular areas of fibrosis. 

Occasionally a lobe of the thyroid is placed under the sternum, and in a 
very small percentage of cases in the thorax itself. Substernal thyroids ^re 
found in 10 per cent, of patients, and true intrathoracic thyroids in less than 
1 per cent. If substernal lobes increase in size, they give rise to symptoms 
due to pressure upon the surrounding structures, the most serious symptom 
being intense dyspnoea, the result of compression of the trachea. Frecjuently 
the thymus gland becomes enlarged, but not to such an extent as to give rise 
to symptoms. 

Myocardial degeneration and involvement of the auriculo -ventricular 
bundle are sometimes present. 

Heart and circulation , — The condition of the heart and circulation alters 
during the progress of the disease. Palpitation and rapid action of the heart 
are often the first symptoms, the onset of which may be gradual or sudden. 
The writer has seen the pulse rise to 150 per minute when 30 grains of dried 
thyroid were administered daily to a patient for a week, due to an error on 
the part of the dispenser. Tachycardia is the result of the increase in the 
secretion of the thyroid gland. The apex-beat may be so forcible as to shake 
the clothes, and even*the head, of the patient, and in cases of even moderate 
severity the arteries in the neck exhibit pulsation similar to that associated 
with aortic incompetence. Another sign of sudden action of the heart may 
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be noted, namely, capillary pulsation. When the heart has continued to 
beat between 100 and 200 times ])er minute for many weeks, cardiac 
dilatation — perhaps duo to fatigu,e, perhaps to degeneration — occurs. When 
the dilatation is very considerable, relative mitral regurgitation develops, 
giving rise to the characteristic murmur, which disappears when the heart 
returns to its normal size. After many months of over-action of the heart, 
especially when the valves are incompetent, the conductivity of the auriculo- 
ventriciilar bundle may become impaired. Auricular fibrillation occurs only 
in cases of considerable severity. 

Nervous system. — ^Alteration in the mental condition of the patient varies 
through a wide range, some with advanced disease retaining perfect control 
over their emotions, while others with only slight symptoms need restraint, 
owing to suicidal and homicidal tendencies. Unrest and excitement are the 
characteristic changes. The fine tremor of the fingers is similar to that 
exhibited by the normal individual when intensely excited. Along with this, 
the patient becomes irritable, difficult and bad-tempered. Exliilaration and 
depression may alternate, but the latter is much the commoner. 

Eyes. — Exophthalmos -protrusion of the eyes — develops in 70 per cent, 
of cases. It is alleged that this symptom is more frequent when the enlarge- 
ment of the gland is uniform than in toxic adenoma. Usually it is not an 
early sign. In the majority the exophthalmos is bilateral, but sometimes one 
eye is affected weeks or even months before the other. The cause of 
the proptosis has not been determined definitely. It has been 
attributed to an excess of fat in the orbit, to hypertrophy of Muller’s 
muscle, to dilatation of the veins and to oedema. The fact that the onset may 
be quite rapid appears to negative the first hypothesis. Various signs 
have been associated with exophthalmos, and although they do not add 
materially to the case or certainty of diagnosis, they are a tradition of 
Medicine. They are the following : Stellwag’s sign — infrequent and incom- 
plete winking ; von Orsefe’s sign — lids lag behind movement of eyes ; Joffroy’s 
sign — on looking towards the ceiling with the face inclined downwards, the 
forehead is not wrinkled ; Mopbius* sign — on making an attempt to focus 
the eyes upon a very close subject in the sagittal plane, one eye turns outwards; 
Jellink’s sign — pigmentation of the skin of the eyelids ; Ballet’s sign — ^loss of 
eye movements without loss of pupillary reactions or reflexes. Ulceration of 
the cornea and various infections of the conjunctiva may occur, due to the 
eyelids affording insufficient protection for the protuberant eyes. 

Metabolism. — One of the most important changes in the body due to 
hyperthyroidism is the great increase in the rate of comjaustion of food and 
tissue, and this jnay rise to double the normal. If the appetite and absorp- 
tion be not good, this excessive metabolism will lead to a rapid loss of weight. 

It seems unlikely that the increase of metabolism is due solely to the general 
restlessness, rapid heart-beat and activity of glands, because in some cases 
emaciation is the most striking sign, wlulst in others it is very slight. Not 
only is the metabolism altered in quantity but also in quality ; protein is 
broken up especially quickly, whilst the oxidation of carbohydrates may be 
modified to so great an extent as to lead to glycosuria. 

The blood. — The blood does not present an^ change characteristic of 
hyperthyroidism. Occasionally there is an associated chlorosis, and rarely 
un increase in the percentage of lymphocytes. A relative lymphocytosis is 
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common in disease in which nutrition is impaired, and need not necessarily 
indicate lymphoid hyperplasia. 

Reprodiustive system , — Loss of sexual power may occur in males ; but this 
is not frequent, and it is associated with many diseases which cause a loss of 
strength. In women, araenorrhoea is common, especially in severe cases, but 
during the development of the disease menorrhagia is not infrequent. The 
size and shape of the mammary glands may remain unchanged, even when 
the general loss of fat has been considerable. The efEect of pregnancy on a 
patient sufEering from Graves’ disease is variable ; in very severe cases there 
is a danger of an exacerbation of the disease, while in some of the less severe 
cases improvement occurs even during the gestation. Since the children of 
women suffering from this condition are rarely normal, the patient should be 
advised of the danger run, and act accordingly. 

The cutaneous system. — ^I’hc sldn is usually warm and moist. Figment 
is increased, especially on the face, in the axillae and in the groins. The 
hair turns grey at an early age and occnsionally falls out. 

Alimentary tract . — The appetite is good or may be excessive, and it is only 
in exceptional cases that the stomach ceases to secrete and contract normally. 
Paroxysmal dierrho^a, without any apparent cause, occurs in about 30 per 
cent. ; its onset is sudden, and recovery occurs without treatment. 

Diagnosis. — The difficulty in the diagnosis of hyperthyroidism varies 
inversely with the severity of the condition. The activity of the thyroid 
in an emotional individual who lives every moment of the day is greater than 
in a human mollusc ; the argument which made the horse’s tail bare may 
be applied to a discussion on the normal activity of the thyroid. 

When the cardinal signs of the disease are present, such as exophthalmos, 
enlarged thyroid and fine tremor of the hands, the veriest tyro may make 
the diagnosis — although it must be remembered that some families have 
exophthalmos without hyperthyroidism, whilst an enlarged thyroid does 
not necessarily mean an over-active thyroid ; again, there are many causes 
of fine tremor of the hands in addition to hyperthyroidism. The probability 
of these tliree signs appearing in the same individual without hyperthyroidisjp 
is very small, and if j)alpitation of the heart be present in addition the 
diagnosis becomes still more certain. 

The cases which arc difficult to diagnose are those in which only two signs 
appear, such as pal])itation and emotional disturbance, or emaciation with 
sleeplessness and mental unrest, or j)alpita1 ion of the heart with loss of 
weight. Emaciation for which no adequate cause can be found should 
always suggest hyperthyroidism. Tt is absolutely necessary to ascertain 
whether absorption is normal, because a patient may have a good appetite 
and eat much nourishing food and yet starve, because the absorption of fat 
is defective. 'J’he estimation of the basal metabolism may supply confirmatory 
evidence if it be found 1o be considerably above the average. 

Prognosis. — The course of the disease is extremely variable. Slight 
increase in the activity of the thyroid is extremely common, causing palpita- 
tion of the heart, and a condition in which the patient dislikes meeting new 
people or going to any social function, and is accused of being irritable. When 
the hands are extended a fine tremor may be noted. When these symptoms 
are not associated with any definite enlargement of the thyroid gland nor 
loss in weight, recovery usually occurs within 12 months. If the exophthalmos 
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and increase of the thyroid, along with loss of weight, become definite 
signs, the disease may take years to run its course. Over 50 per cent, make 
sufficient recovery to return to ^ork, whilst less than 12 per cent, die from 
the disease ; in the rest the condition becomes chronic. Relapse is 
common. 

The severity of the disease may be measured by the increased activity 
of the thyroid rather than by its size, and since the activity of the thyroid 
modifies the metabolism of the patient the severity may be determined by 
estimating the basal metabolism. In rare cases this may be found to be 
more than 80 per cent, above the average. 

Treatment. — The treatment of Graves’ disease may be divided into 
palliative and curative. 

Palliative Treatment. — When possible, the patient should live in a 
cool, bracing climate, because the rapid metabolism with the accompanying 
production of heat causes less discomfort when its dissipation is not retarded. 
The patient should be shielded from all annoyance and excitement, and if 
the condition is severe be should be kept in bed. 

The diet in Graves’ disease should be nutritious and generous, for the 
metabolism being rapid the patient needs plenty of energy in the food to 
maintain weight. Bulky substances of low caloric value, such as vegetables 
and soups, should be given in relatively small quantities. Otherwise the 
patient should receive the foods which he likes, for the restriction of certain 
food-stuffs which have been recommended by some may be relegated to the 
history of Medicine. At one time it was advised to restrict the quantity of 
protein, because it was believed that thyroxin was made in excess, and 
thyroxin was a tryptophane iodine compound, and that by limiting the 
tryptophane intake the production of thyroxin could be controlled. It was 
observed that animals which were put upon a diet very rich in fats developed 
thyroids which microscopically resembled those of patients sulTcring from 
Graves’ disease, and therefore a conclusion was drawn that the diet should be 
poor in fat. In addition, glycosuria occurs frequently in Graves’ disease, 
agd for this reason carbohydrates were to be restricted. The physician was 
in no enviable position when he was told that the patient should have a 
plentiful diet of high energy value, but that the quantities of carbohydrate, 
protein and fat should be restricted. The glycosuria of Graves’ disease, 
however, does not contra-indicate generous quantities of carbohydrate in the 
diet. The amount of sugar excreted in the urine bears no relation to the 
carbohydrate intake. ^ 

Apparent talleviation has sometimes followed the administration of sub- 
stances which are believed to be able to combine with and neutralise the 
excessive secretion of the thyroid gland, amongst which are the sera of 
th)rroidectomised sheep and the milk of thyroidectoinised goats. Quinine 
hydrobromide, in doses of 10 grains three times a day, may lead to astonishing 
improvement. Smaller doses rarely benefit the patient. Fortunately a fair 
percentage of patients sufiering from Graves’ disease are able to take the 
larger doses without developing cinchonism. Iodine has been used in the 
treatment of Graves’ disease for many years. Basedow prescribed it as a 
mineral water, and Trousseau found that it was beneficial in some cases. 
Its use has been revived from time to time since then. The course of Graves’ 
disease is very variable, exacerbations being followed by periods of improve- 
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ment, and the duration of the cycle being far from constant, and this has no 
doubt contributed to the confusion which seems to esdst in the reports of 
various observers. It is of interest to note that different authorities ascribe 
virtue to different preparations of iodine ; one prescribes the tincture of 
iodine in alcohol, another iodine dissolved in an aqueous solution of potassium 
iodide, while very few favour the administration of potassium iomde. The 
daily dosage of iodine advised by different authorities lies between 8 
grains and ] of a grain. There seems to be little doubt that upon the 
first administration of a grain or two of iodine daily a very distinct improve- 
ment occurs, showing itself in the reduction of the rate of metabolism, a 
reduction in rate of heart-beat, and general amelioration of symptoms, which 
improvement may continue for 10 days or perhaps a few days longer. There 
is a risk, however, of the thyroid increasing in size, becoming much harder 
and obstructing the trachea. Authorities are not agreed upon the effect of 
continuing the doses of iodine after 14 days. Some are of opinion that 
even if the disease becomes worse, the exacerbation is not as severe as it 
would have been if the iodine had been stopped, while others take the view 
that the patients are made materially worse by long courses of iodine medica- 
tion. On one matter we are all agreed, namely, that the mortality following 
partial thyroidectomy has been distinctly decreased since patients have been 
prepared for that operation by a course of iodine of not more than 10 days* 
duration. It is doubtful whether the benefit from a second course of iodine 
treatment is comparable with that due to the first, and therefore if the 
question of operation is only on the horizon the administration of iodine should 
be postponed. 

The mental irritability may be treated with bromides and luminal, and 
the excessive perspiration with atropine. Digitalis has been given with the 
object of controlling tachycardia, but many careful observers have come to 
the conclusion that it does more harm than good, except when auricular 
fibrillation is present. 

In the majority of cases the appetite is good and the absorption satis- 
factory. When the patient is emaciated, insulin may be given with great 
success. A dose of 20 units before breakfast very probably will allow the 
patient to have an extra meal, containing 100 grms. of carbohydrate 
along with some protein and fat, about 11 a.m. If a single daily injection 
does not produce the result desired, another may be given after lunch. The 
dose of insulin must depend upon the patient ; some may receive 80 units in 
the day with benefit. Care should be taken to avoid hypoglyceemic attacks, 
because the treatment of these is not quite so simple when the liver is devoid 
of glycogen — a condition which arises often when the thyroid is over-active. 

Hypoglycaomia in this condition should be treated by the introduction of 
sugar, and not by the injection of adrenaline or pituitrine. Attempts have 
been made to diminish the activity of the thyroid gland by reducing its blood 
supply by applying cold to the skin over it. This used to be accomplished by 
the application of thin metal tubes through which ice-cold water flowed. 
Although conclusive evidence cannot be obtained, there seems reason to 
believe that over-activity of the gland is aggravated by the absorption of 
bacterial toxins, and therefore a careful search for a focus is one of the first 
parts of the treatment. The nose and throat and gums should be examined 
carefully and, if the tonsils are infected, they should be removed. In this . 
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connection, if the thjnoid is greatly enlarged, it is wise to avoid the adminis- 
tration of any ansesthetic which causes partial asphyxia and thereby increases 
pressure upon the trachea. 

Curative Treatment. — The form will depend upon the view taken as 
to the origin of the disease. If it be assumed that Graves’ disease is the result 
of stimulation of the thyroid gland by substances formed in the intestines 
by a pathogenic microbe, the administration of antiseptics, such as thymol 
carbonate, said, or fluorides, is indicated ; and on this assumption the 
alleged benefit derived from compounds of quinine may be explained, since 
they possess bactericidal properties. The evidence of the disease being due 
to microbic infection is, however, not sufficiently convincing to justify the 
recommendation of vaccine therapy, unless it be explained to the patient 
or his relatives that this form of treatment is still in an experimental stage. 

At the present time no specific treatment is known which will invariably 
reduce the activity of the gland to normal. On theoretical grounds it would 
be expected that a diet containing only a minute trace of iodine would have 
the desired effect, but in practice this is not found to be the case with any 
regularity. We are not acquainted with any methods of controlling the 
activity of the thyroid gland except those already mentioned tentatively, 
and by section of the sympathetic nerve, and by reducing the blood supply. 
The latter two methods, t.e. sympathectomy and ligation of arteries, are 
followed by results so variable as to have led to their having been discarded. 

Since the activity of the gland cannot be diminished, the amount of 
tissue in the over-active gland must be decreased, either by destruction of 
part of the gland or removal of part of the gland. Before deciding to do 
either, It should bo clearly understood that the activity of the remaining 
part of the gland may at some future date fall to normal, or even below 
normal, and in either event myxoedoma wull necessarily occur— indeed, this 
condition may ultimately supervene even if none of the gland is destroyed 
or removed intentionally. 

Part of the thyroid gland may be destroyed or removed by ; (1) The 
application of X-Rays ; (2) the application of radium : (3) the insertion of 
radon ; (4) the ligature of blood vessels ; (5) the removal of part of the gland 
by means of surgical operation. 

The choice of which of these five methods should be adopted depends 
upon the consideration of a number of data. Before describing them, how- 
ever, it is necessary to point out that those depending upon irradiation are 
useless in cases in which there is a substernal lobe. (1) X-Rays should be 
administered with very great care, in order to avoid dc 9 tro 3 dng too much of 
the gland, which would lead to the early development of hypothyroidism, and 
also to avoid damaging the skin over the gland. This latter circumstance is 
especially important in young women, because an X-Ray burn causes permanent 
disfigurement. The effect of X-Rays upon the gland tissue is not immediate, 
nor 18 the latent period constant, and therefore considerable judgment and 
experience are essential for the successful application of this method of 
treatment. About 63 per cent, of cases are able to return to work, and of 
the remainder 26 per cent, are definitely improved. Relapse is not uncommon. 
Since the effect of treatment is gradual it may fail to prevent the development 
of visceral disease. (2) Radium. The effect of radium is more constant than 
that of X-Bays. About 1000 milligramme hours may be given as the first dose 
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and this repeated after 2 months if necessary. Tubes of radium may be 
placed in the gland itself, and left for suiEcient time to lead to the destruction 
of patches of gland. About 50 per cent, of cases are cured. (3) Radon may 
be used instead of radium. The quantity of emanation can be estimated 
accurately, and since it exhausts itself in a comparatively short time it may 
be left in the thyroid gland. The radon seeds can be introduced through a rather 
stout exploring neeclle, and therefore cause only the most minute scars. 
Further quantities of radon may be inserted at intervals of about 2 
months until sufficient of the gland has been destroyed. (4) Ligature of the 
blood vessels does not give sufficiently constant results, and at the present 
time few surgeons perform this operation. (5) Removal of part of the gland 
by means of surgical operation. A certain distinguished surgeon who never 
refuses to operate upon cases of hyperthyroidism, however severe, and in 
whose hands the mortality from the operation is under 1-5 per cent., states 
that the indication for operation is tlie diagnosis of hyperthyroidism. His 
argument is that immediate operation is almost free from risk, that medical 
treatment is uncertain, and, if unsuccessful, permanent damage of the liver 
and of the heart may supervene. It is difficult to find fault with this state- 
ment, but there are few surgeons and nursing-homes or hospitals available 
in which such excellent results are obtainable. The skill and experience of 
the surgeon and the type of nursing-home or hospital are among the data 
to bo considered. Perhaps the best results arc obtained by the surgeons 
who realise that in Graves' disease there arc profound changes in most of 
the tissues of the body. The economic position of the patient is also of 
considerable importance. If the patient must earn his living and support 
others, it may be advisable for him to submit to operation quite early, because 
although it is true that nearly 90 per cent, recover without operation, recovery 
may not take place for several years. With the iodine treatment already 
referred to under “ palliative treatment,” only a very small percentage of 
cases are really unsuitable for operation. In considering whether an operation 
is indicated or not, it should be remembered that auricular fibrillation which 
has not responded to digitalis or quinidine therapy may cease after partial 
thyroidectomy, and consequently operation holds out the only hope of 
recovery. 


HYPOTHYROIDISM 

MYXCEDEMA 

Definition . — A chronic disease due to insufficiency of the thyroid gland, 
manifesting itself by changes in the skin and subcutaneous tissues, along with 
loss of hair, slow metabolism and mental disturbance. 

.£tiology. — Complete removal of the thyroid leads to the condition ; 
partial removal sometimes produces a similar result, and always when the 
remainder of the gland atrophies. The causes of atrophy of the thyroid 
gland are unknown,- lind, therefore, all debilitating influences have been 
held responsible. 

Hypothyroidism is often found in several members of one family. It is 
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said to be commoner in cool and temperate zones than in the tropics ; but 
since hypothyroidism is associated with a slow metabolism it would make 
itself more obvious in a cold climate, and its apparent absence in warm 
countries may be due to diagnosis being more difficult. Females are affected 
much more frequently than males, the ratio being 7:1. The onset in women 
is commonly between 40 and 45, i\e. shortly before the menopause. In men 
the range of years is greater — 35 to 50. The thyroid may atrophy in young 
children and simulate cretinism. 

Pathology. — In the majority of cases of hypothyroidism the thyroid 
is found to be atrophied and to weigh less than half the average. When 
it is not smaller in size, histological examination demonstrates that the 
gland is composed to a great extent of fibrous tissue, and the secreting 
epithelium is much diminished — in other words, a physiological atrophy has 
occurred. The increased thickness of the skin is due to an infiltration with 
an amorphous substance resembling mucus, but not giving the chemical 
tests characteristic of mucin. Metabolism is diminished, and qualitative 
changes may also be noted, including a considerable increase in the tolerance 
for dextrose. 

Symptoms. — The onset of the disease is insidious. Loss of memory and 
mental hebetude are frequently the first symptoms of which the patient 
complains. Sometimes pain in the limbs near, but not in, the joints is the 
symptom causing most trouble, and since the pain has not the characteristic 
features of rheumatism or neuritis it should suggest to the physician the 
possibility of hypothyroidism. The skin is dry and thickened, but does 
not pit on pressure. It is harsh to the touch — not unlike the sldn on the 
forearms of the normal washerwoman, the eyelids are baggy, simulating in 
appearance a want of tone of the orbicularis muscle such as occurs in insomnia 
or the oedema of nephritis. The malar flush along with the oedematous face 
and loss of hair make a striking picture, which allows immediate diagnosis ; 
but it should be remembered that the diagnosis can be completed and treat- 
ment begun long before the typical aspect has developed. The sebaceous 
glands of the skin become inactive, and the hair dry and brittle and often is 
shed, not only from the head, but also from the eyebrows. Thickening of the 
skin results in an alteration in the shape of the limbs, the legs appearing to 
be oedematous but not pitting on pressure. The hands become clumsy and 
spade-like. 

All symptoms become aggravated in cold weather; this the patient 
notices, and upon being interrogated will state that the warm weather is 
preferred. Mental symptoms are very pronounced ; in, addition to loss of 
memory all the mental processes become slow, and it may become impossible 
for the patient to arrive at any decision. 

Speech is slow and rather indistinct ; but occasionally when started the 
patient cannot decide to stop. All the special senses may be affected, partly 
through thickening of the subcutaneous tissue ; this may cause deafness, 
lack of taste and a blunted sense of smell. 

Although the action of the heart seems to be feeble, the blood pressure 
is raised and atheroma is common. 

Changes in the blood are, not characteristic ; a nilld secondary anaemia 
may be observed in nearly half the patients ; but the ansomia does not approach 
th^t which might be expected from the pallor of the skin. Metabotism is 
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slow, and the temperature lower than normal. The appetite is poor, and 
constipation is frequent. Menstruation is irregular, and menorrhagia far 
from uncommon ; sterility is the rule, but is not invariable. 

Diagnosis. — The gradual diminution in the activity of the thyroid as 
age advances makes it impossible to determine accurately the onset of a 
condition which starts insidiously. Impairment of energy, of memory and 
of hair, accompanied by a gain in weight — provided the gain in weight is 
not due to an accumulation of fluid — suggests hypothroidism. Occasionally 
pain near, but not in, the joints is an early sign. The limbs become ungainly, 
due to thickening of the subcutaneous tissue, but the skin does not pit on 
pressure. The absence of pitting on pressure assists in the differential 
diagnosis between myxoedema and renal oedema. The dry skin, the dry 
hair, the malar flush, surrounded by pale, badly nourished, rather loose skin, 
make the advanced case recognisable at sight. When doubt exists, the 
basal metabolism may be estimated, and if found to be below the normal 
should be taken as additional evidence of hypothyroidism. Finally, small 
doses of thyroid gland may be administered tentatively; improvement 
suggests, but does not prove, hypothyroidism. 

Prognosis. — Since the introduction of treatment by the administra- 
tion of thyroid gland the course of the disease is a rapid return to health ; 
but prior to this the condition became worse, until some intercurrent infection 
led to death. 

Treatment. — Treatment consists in the administration by the mouth 
of a standardised preparation of dried thyroid gland. Perhaps in the near 
future thyroxin will be available at a reasonable cost, and then the chief 
difficulty — namely, the variability of the proportion of active substance in the 
medicament — will be overcome. The initial dose should be IJ grains of 
dried thyroid three times a day, and if this does not lead to any untoward 
symptoms it should be gradually increased, until palpitation of the heart, 
tremor, restlessness or sleeplessness ensues. The dose should then be 
diminished, until these symptoms disappear. The tolerance for dextrose 
may be used to decide whether the correct dose has been found. If t^e 
patient is unable to take 100 grammes of dextrose as a single dose without 
glycosuria following, the dose of th)rroid should be cut down still further. 
If care be taken to increase the dose slowly, and the patient be warned to 
lead the life of an invalid until the optimum dose has been established, the 
risk of any untoward event is almost negligible. The improvement is rapid 
and complete. 

When thyroid extract is badly borne, or there is some other adequate 
reason for another method of treatment, an operation for thyroid grafts 
should be considered. If an operation be decided upon, it should be remem- 
bered that the grafts must consist of human thyroid which is secreting 
actively; that the tissue must be absolutely fresh and undamaged; and 
that it must be introduced into some part of the patient in which it is certain 
it will not be surrounded by a blood clot. Multiple subcutaneous implanta- 
tions have given the best results ; small but numerous pieces up to 40. The 
operation will succeed only if the utmost care be taken by the surgeon. When 
the grafts take they irow, and quite frequently the dose of thyroid by the 
mouth may be gradually diminished and finally stopped. 
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CRETINISM 

Definition. — Cretin originally meant a small dwarf ; but the term 
cretinism is now reserved for dases of congenital endemic and congenital 
sporadic thyroid insufficiency. 

i^tiology. — Cretinism is endemic in most of the areas in which endemic 
goitre is found, and as a rule one or both of the parents of a cretin suffer 
from disease of the thyroid gland, and are either mild cretins or have goitres. 
I'he incidence of the disease in different districts must vary greatly, since 
one authority states females are affected more frequently than males in the 
proportion of 2:1, while another asserts that the proportion is quite the 
reverse, namely, 2:5. 

Pathology. -The thyroid gland at birth is either absent or atrophied. 
When the diminution in its size is not very striking, microscopic examina- 
tion shows almost complete atrophy of the epithelium. The absence of the 
thyroid gland causes a general disturbance in nutrition, demonstrating itself 
in retarded development of bone and delayed ossification. The bones of 
the limbs are short, thick and often deformed: The skull is prognathic, 
but variable in size. As age advances the cretin often develops a goitre, 
which is found to be fibrous or cystic. The pathology of cretinism is debat- 
able. Since the removal of a goitre from a cretin leads to the development 
of further signs, it seems probable that cretinism is due to insufficiency of 
the thyroid rather than complete inactivity. 

Symptoms. — Cretins rarely grow to 5 feet in height. The body is 
relatively broad, the legs short and often crooked, the abdomen large 
and pendulous, the skin hangs loosely, and is thick, harsh and inelastic. 

The face of the cretin is prognathic, with a flat nose and large nostrils, 
and a broad and low forehead, surrounded by thin, dry hair. The tongue is 
large and the lips thick. The genitals do not develop until after the thirtieth 
year. The supra-clavicular fossic appear to be cushioned, due to thickening 
of the subcutaneous tissue. The mental condition in cretinism is character- 
istic of want of development. Cretins are apathetic, and possess little or no 
memory ; the more severe cases are unable to talk ; and many are deaf, 
perhaps due to obstruction of the Eustachian tubes. 

Diagnosis. — When a child fails to develop either physically or mentally, 
insufficiency of the thyroid gland should be considered. In order to prevent 
error in diagnosis, we should remember that there are a number of conditions 
other than cretinism in which physical development is abnormal ; amongst 
these are rickets, achondroplasia, dwarfism, congenital adiposity and hydro- 
cephalus. The positive signs in cretinism are slow metabolism, as shown by 
slow pulse, low temperature and cold skin, along with the deposition of fat. 

The differential diagnosis between rickets and cretinism should not be 
difficult, because in the former there is enlargement of the epiphyses, accom- 
panied by profuse sweating, especially at night, and the mental condition, 
although placid, is not far removed from the normal ; in cretinism the bones 
may be deformed, but tlie epiphyses are not big, the skin is dry and the 
mental condition approaches imbecility. The hands, too, are dissimilar; 
in rickets the hand is beaded, in cretinism spade-like. The shortening of 
the limbs in achondroplasia is a symptom so definite that there should be 
little difficulty in distinguishing it from cretinism. Examination of the 
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thyroid may aseist ; often it cannot be felt, but when distinctly goitrous it 
clinches the diagnosis. The basal metabolism of cretins is low, but to estimate 
it more elaborate apparatus is re(]|uired than that used for patients of average 
intelligence. If the signs do not justify a definite diagnosis, recourse may be 
had to small doses of thyroid gland ; a distinct improvement following its 
use is very suggestive of cretinism. 

Prognosis. — Untreated cases remain in statu quo ; but the immature mind 
and deformed body become more obyious as age advances. Usually cretins 
die young, from some intercurrent disease, but occasionally reach the age 
of 60 . If the patient be quite young when the administration of thyroid 
is begun, all signs may disappear, and a complete cure be effected. The 
earlier the treatment is commenced, the more satisfactory the result. 

Treatment. — Since cretins are usually the offspring of goitrous parents, 
the prevention of goitre will prevent cretinism. Goitre seems to depend 
upon an infected water supply, so indirectly the abolition of cretinism should 
occur through improving the water supply in the districts in which the 
disease is endemic. 

The administration of dried thyroid gland and the removal of the 
patient from goitrigeuous influence will lead to immense benefit, provided 
the diagnosis has been made fairly early, and treatment adopted promptly. 
The size of the dose depends upon the extent of atrophy of the thyroid, 
and can only be determined by trial. Perhaps the best method of deciding 
the dose is to increase it until some untoward symptom appears and then 
to estimate the basal metabolism of the child ; if this latter be far above 
that of the normal child of the same weight, the amount of thyroid given 
by the mouth should be diminished until the metabolism falls to normal. 

Sporadic Cretinism. — This is in every way similar to endemic cretinism, 
except that as a rule it is more severe. 


GOITRE 

• 

Definition. — ^Enlargement of the thyroid gland of a chronic character, 
not due to new-growth nor associated with symptoms of hyperthyroidism. 

iEtioIogy. — Sporadic cases occur, but the majority are confined to certain 
districts, in which the condition is foimd amongst animals as well as man. 
Most of the places in which goitre is endemic possess one thing in common, 
namely, a water supply which is not well protected from contamination by 
human excrement, and also is usually completely devoid of any salts of iodine. 
It is true that exceptions to tliis have been recorded, but they are rare. The 
disease is endemic in many valleys in the mountainous parts of Switzerland, 
France, Germany and Austria, whilst there are very few foci in Sweden, 
Norway and Finland. Goitre is commoner amongst women than men, 
except in endemic areas, where the incidence is equal. Congenital goitre 
is rare in non-goitrous districts. When it occurs in a locality in which the 
disease is not endemic, as a rule one of the parents is found to be suffering 
from the complaint. Goitre usually occurs in childhood and gradually 
diminishes in frequency after puberty. The actual cause of goitre is not 
certain, but evidence is accumulating that it occurs in human beings who 
drink water contaminated by something which does not pass through a 
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porcelain filter. Boiling the water renders it innocuous. These observations 
suggest, but do not prove, that one of the exciting causes is microbic. Experi- 
ments have proved that not only in animals but also in man, an enlargement 
of the thyroid gland follows the ingestion of the residue on a filter through 
which goitrigenous water has passed. It has been suggested that goitre 
belongs to the group of diseases that go by the name of deficiency diseases 
such as rickets, which can be produced either by depriving an animal of 
fat-soluble vitamin or sunshine. The similarity between goitre and rickets is 
considerable, because apparently goitre can be produced either by the con- 
tamination of the water or by depriving the individual of a sufficiency of 
iodine or salts of iodine. Just as the more sunshine an animal is exposed to, 
the less fat-soluble vitamin is necessary, so, too, apparently the greater the 
contamination of the water with goitrigenous substances the greater the 
amount of iodine necessary to prevent the disease. I'his theory explains 
why either the filtering or boiling goitrigenous water is necessary (since these 
two processes modify the toxins), or the administration of iodine or salts of 
iodine leads to cure. In some, but not all, districts where goitre is endemic, 
its incidence has been reduced considerably by iodine being added to cooking 
salt to the extent of 2 to 5 mgrms. per kilo. 

Pathology. — Several types must be described, although it is rare to 
find an enlarged thyroid quite characteristic of any one. 

1. Simple hypertrophy, or so-called parenchymatous goitre, in which 
there is a general increase in normal thyroid tissue. A section of any part 
presents the appearance of a normal gland. 

2. Colloid goitre, in which (in addition to an increase in the number of 
follicles) the quantity of colloid is excessive. In this condition the gland 
may be large, because not only are the follicles increased in number, but 
also in size. 

3. Cystic goitre, due to degeneration of the walls in colloid goitre. The 
cysts contain colloid. 

4. Hssmorrhagic-cystic goitre ; as the name implies, h®morrhages have 
taken place into the cysts. 

5. Fibrous goitre, resulting from inflammatory changes. Calcification is 
not uncommon. 

Temporary enlargement of the thyroid may be produced in a variety of 
ways, perhaps due to stimulation of the cervical sympathetic and increased 
activity of the gland. If simple hypertrophy were the only type of goitre, 
it might be explained on the lines that the organism required the gland to 
elaborate more of its active principle, perhaps to neutralise some toxin or 
to modify metabolisiri. This docs not hold, because the simple hypertrophy 
usually passes on to degeneration. 

Symptoms — The onset may be sudden, but is usually insidious, a very 
rapid increase in the size of the thyroid suggesting a malignant growth rather 
than simple goitre. The symptoms are due to the mechanical effect of the 
gland pressing upon adjacent tissue — ^the trachea, various nerves (vagus, 
sympathetic, spinal accessory and recurrent laryngeal), the cesophagus, 
and perhaps inmrectly upon the heart. Dyspnoea is caused by compression 
of the trachea, the breathing being often worse at ni^ht, probably because 
the recumbent position leads to an increase in the size of the goitrous — ^in 
the same way as in the normal — thyroid. Difficulty in swallowing may 
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result from the pressure of a goitre ; complete obstruction has been recorded, 
but this is much more common in malignant disease of the thyroid. Pressure 
on the veins sufficient to produce cyanosis of the face is noted only when the 
goitre is very large. It is true, as stated above, that various nerves may 
be pressed upon and cause symptoms, but this is extremely rare. Pressure 
upon the vagus may cause an alteration in the frequency of the heart<beat, 
and interference with the sympathetic will lead to dilatation of the pupil 
and irregular sweating on the affected side. Irritation of the spinal accessory 
nerve gives rise to spasm of the trapezius, whilst paralysis of the recurrent 
laryngeal is a cause of hoarseness. The direct effect of goitre upon the 
heart is debatable. Much is to be said in favour of the view that when the 
thyroid is enlarged and the heart’s action becomes pathological, this is due 
to hyperthyroidism, and that the condition should be considered as such 
and not as simple goitre. 

Prognosis. — Goitre is a chronic disease and — since its effects are purely 
mechanical — is not necessarily progressive, for the size of the goitre often 
remains stationary. Whatever the cause, we cannot expect goitres of long 
standing in which there are fibrous or cystic changes to diminish in size 
rapidly; only recent cases can be cured quickly, and occasionally the 
“ cure ” occurs without treatment. Sudden death resulting from haemorrhage 
into the thyroid (causing obstruction of the trachea) fortunately is a rare 
dramatic end. 

Treatment. — Prophylaads , — It is not easy to understand how sporadic 
cases of goitre can be due to the same cause as endemic cases. Experience 
and experiments have shown that the water from streams and wells which 
are responsible for the development of goitre is rendered innocuous by boiling. 
Perhaps a perfect filter will act in the same way as boiling, but no known 
filter remains perfect for more than a week or two. The essence of pro- 
phylaxis, therefore, is the avoidance of water from sources known to possess 
the toxin, or boiling the water. 

The line of treatment adopted will depend upon the view held as to the 
cause of the disease. If the disease is due to an infection of the alimentaiy 
tract, the administration of intestinal antiseptics, such as thymol, may be 
expected to benefit the patient, especially if combined with inoculations of 
a vaccine prepared from the organism which is considered to be the cause. 
Some observers have recorded rapid cures in cases treated in this way, but 
we must remember that the thyroid often returns to its normal size upon 
removing the patient from the goitrous district. Iodine has a direct action 
upon the thyroid, and, as has already been stated, it is necessary to avoid 
its administration in any form in thyroiditis, because it stimulates the gland’s 
activity. Small doses of iodine lead to shrinking of the goitre, if it be purely 
hyperplastic. An excess of iodine must be avoided, lest the symptoms of 
hyperthjnroidism be produced. Perhaps the application of potassium iodide 
ointment, or even painting an area of the skin with tincture of iodine, will 
lead to a sufficient amount being absorbed. It is not essential to apply the 
ointment or tincture to the skin over the thyroid. If iodine be given by 
the mouth, 6 grains of sodium iodide per diem should be the maximum. 

When the size of the goitre is so great as to give rise to dyspnoea or diffi 
culty in swallowing, surgical assistance should be sought. The knife of the 
skilled surgeon leaves a scar which only a keen eye can detect. 
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TUMOURS OF THE THYROID GLAND 

Malignant . — ^These may consist of epithelial cells, such as malignant 
adenoma, papilliferous carcinoma or carcinoma simplex, or of connective 
tissue cells, such as sarcoma, endothelioma, or of mixed-cell tumours. Many 
of these growths may remain within the capsule of the thyroid and may give 
rise to the same symptoms for months or even years. Ultimately, however, 
the growth passes beyond the capsule and may cause erosion of the 
oesophagus or larynx, or metastases develop, not infrequently in bone, and 
most commonly in the parietal bone, lower jaw, sternum, pelvis and 
humerus. Sometimes the growth in the bone is the first sign noted, and the 
primary growth may not be found until the autopsy. The symptoms in new- 
growth are to a large extent mechanical, and are identical with those of a 
large goitre. 

The differential diagnosis is far from easy. Often the basal metabolism 
is raised. The rate of increase in the size of the gland will depend upon the 
nature of the growth ; occasionally in a sarcoma a change may be noticed 
even from day to day. Hardness and fixity, with pain and loss of weight, 
suggest malignancy. 

RiedeVs Disease. — Synonym: Infiltrating Fibroma of the Thyroid. — This 
is a rare condition. The majority of cases occur in adults, and a fair per- 
centage in goitrous glands. The symptoms are those of goitre, but the tumour 
tends to be of firmer consistency and is slow growing. 


THYROrorilS 

i£tiology. — Exposure to cold or local damage to tissues may predispose 
to thyroiditis, through diminishing the local resistance to micro-organisms 
and perhaps to toxins. Thyroiditis may occur in any infection, not only 
af bacterial origin, such as influenza, cholera, diphtheria, puerperal fever, 
erysipelas and typhoid, but also of protozoal, such as malaria and syphilis. 
It may arise, too, during infections of unknown cause, such as rheumatic 
fever, measles and small-pox. The condition is commoner during the third 
and fourth decades than in early or late life. A slightly greater proportion of 
females than males are affected. 

Pathology. -The earliest changes arc in the epithelial cells, which may 
be shed and fill the lymen of the vesicle, the shed cells being rapidly replaced 
by an increased growth. The colloid may disappear or alter in consistency. 
Small abscesses may form, either single or multiple. 

Symptoms. — The onset of the disease is sudden, like most infections, and 
is accompanied by chilliness. When the glands swell — which usually takes 
place on the second day — a sensation of fullness, difficulty in swallowing, 
and pain passing backwards to the ears and occiput, develop. The thyroid 
becomes tender. If the gland becomes very swollen, the mechanical effect 
of pressure may lead to difficulty in deglutition and^ to partial obstruction 
in the veins, resulting in congestion of the face. 

Prognosis. — Simple thyroiditis lasts but a few^ days. Suppurative 
thyi^iditis varies in its course, death occasionally resulting from asphyxia. 
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Treatment. — Iodine in every form should be avoided. Sedatives and 
hypnotics may be given with advantage. The formation of abscesses must 
be borne in mind, and surgical treatment adopted if evidence can be found 
by the exploring needle. 

INFECTIONS OF THE THYROID GLAND 

Tuberculosis of the thyroid gland is far from common. Tubercles may 
be found in the majority of cases of miliary tuberculosis, but they are 
present in only five per cent, of those dying from chronic tuberculosis. 

Tuberculous granuloma in the thyroid is rare, and indistinguishable from 
new-growth, until it breaks down and forms a cold abscess. 

During the secondary stage of syphilis the thyroid is enlarged in about 
50 per cent. : the enlargement is painless, and, therefore, attention is not 
drawn to it. When gummata form in the thyroid the symptoms simulate 
those of new-growth, and, therefore, in all cases of rapid enlargement the 
patient’s blood should be submitted to the W assermann test. 

Actinomycosis, echinococcus and Schizolrypanum cruzi may invade the 
thyroid, but the first two are rare, while the last is confined to South America. 

0. Leyton. 
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Removal of the parathyroid glands from certain animals leads to a definite 
series of symptoms, the most striking of w^hich arc tremors, rigidity of the 
hind limbs, an uncertain spastic gait, muscular weakness, paresis of the 
muscles of mastication, together with convulsions. Often there is loss of 
appetite and vomiting, and rapid and violent beating of the heart. The 
urine becomes scanty. Although an excess of guanidine or methjrl 
guanidine produces similar symptoms, there is no reason to believe that 
either of these facts account for the signs following parathyroidectomy. 


Hypertrophy 
Removal or Destruction. 


Generalised osteitis fibrosa of von Reck- 
linghausen. 

A syndrome associated with changes in 
the calcium content of the blood, 
tetany being a prominent feature. 


HYPERPARATHYROIDISM 

Synonyms. — Generalised osteitis fibrosa of von Recklinghausen. 

Definition. — A comparatively rare disease characterised by a patho- 
logical resorption affecting all the bones, accompanied by hypercalcaomia, and 
due to hypertrophy or tumour of the parathyroid glands. 

Etiology. — The disease affects adults, and the ratio of males to females , 
is about 6-9. The exciting cause is not known. 

Pathology. — The bones are deformed, due to the development of cysts 
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in, and also to the removal of the calcium from them, which causes the shafts 
of the bones to become soft, the calvaria easily compressible and readily 
cut with a knife. Often fracture occurs. Resorption begins in the Haversian 
systems and extends to the fundamental systems. The calcium content of 
the blood is considerably above the average normal. One or more of the 
parathyroid glands is enlarged. 

Symptoms. — Pain and tenderness of the bones are early symptoms, but 
such may be limited to certain joints. A characteristic symptom which is 
peculiar to the disease is tenderness of the hands, which makes the patient 
flinch when shaking hands. Tender lumps appear on the bones, and, later, 
spontaneous fractures occur. As the disease advances, constitutional 
symptoms develop, such as nausea, vomiting and abdominal cramps. Wasting 
is almost invariable. Thirst occurs in 15 per cent, of patients, and renal 
calculus in 30 per cent. The formation of renal calculus is probably due to 
the increased excretion of calcium salts. Deformity and multiple fractures 
of bones render the patient bedridden. Progressive emaciation and exhaustion 
lead to dissolution. 

Diagnosis. — The differential diagnosis between generalised osteitis 
fibrosa, focal osteitis fibrosa and osteomalacia should be based upon the 
estimation of calcium in the blood. The normal average calcium content of 
the blood estimated by the Clark and Collip method varies between 9 and 
11 mgrms. per 100 c.c. The calcium content is not raised in focal osteitis 
fibrosa, nor in osteomalacia, while in generalised osteitis fibrosa it is rarely 
below 12 mgrms. per 100 c.c., and often rises to 15 or more. 

Prognosis. — If the parathyroid gland is not removed, the disease proves 
fatal, and only comparatively small benefit is derived from the administration 
of vitamins and the exposure to ultra-violet light. Recovery follows opera- 
tion, provided precautions be taken to prevent the sudden removal of the 
parathyroid proving fatal. 

Treatment. — Unlike osteomalacia, prophylactic methods cannot be 
adopted. The general treatment consists of supplying adequate calcium to 
replace that lost, by giving the patient a generous diet with the object of 
combating emaciation and relieving pain by suitable analgesics. Special 
treatment consists in the removal of the enlarged parathyroid gland. This 
operation may need much skill and patience, because these glands are not 
always placed in the same relation to the structures in the neck and therefore 
considerable search may be required. After the operation the sudden removal 
of a great proportion of the parathyroid tissue in the body may give rise to 
temporary hypoparathyroidism, accompanied by tetany and restlessness. 
This should be met by the injection of small doses of parathormone and the 
administration of calcium. 


HYPOPARATHYROIDISM 
Synonym. — Parathyroid tetany. 

Definition. — A disease characterised by spasm of muscle and associated 
with an insufficiency of parathyroid secretion leading to a fall in the calcium 
content of the blood. 

Pathology. — The parathyroid glands are found to be either atrophied, 
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cystic, or destroyed by a physical or toxic agent, or sometimes absent, due to 
accidental removal at an operation for thyroidectomy. 

Symptoms and Complications. — ^The patient suffers from uncontrollable 
restlessness, inability to relax muscles and to sleep quietly. Spasms of almost 
any muscles may occur, sometimes accompanied by pain so severe as to call 
for the injection of morphine if active parathyroid extract be not available. 
This increased irritability of the nervous system, associated with spontaneous 
attacks of spasms, has been termed tetany. In tetany there is an increased 
response to excitation of the motor nerves with the constant current, while 
pressure on certain nerves leads to unusual results. Pressure on the nerves 
in the bicipital sulcus makes the hand and forearm adopt a peculiar attitude ; 
the fingers and thumb appear to be arranged for the hand to pass through the 
smallest possible aperture. Tapping the facial nerve causes contraction of the 
muscles on the same side of the face. Carpopedal spasm is usually present 
in well-developed tetany. (See also p. 1777.) Bronchial and laryngeal spasm 
leading to spells of loss of consciousness occurs in advanced cases. Loss of 
vision, due to the development of opacities under the capsule of the lens, is a 
frequent complication. 

Diagnosis. — This rests upon the estimation of the calcium and phosphorus 
content of the blood, the former is below and the latter above the average 
normal. Loss of hair, ridging of the nails and subcapsular lenticular opacities 
render the diagnosis beyond doubt. The presence of the Chvostek, Trousseau 
and Erb signs demonstrates excessive irritability of the muscles. (See p. 
1778.) Estimation of the calcium and inorganic phosphorus contents of 
the blood leaves no doubt about the diagnosis ; the former is greatly diminished, 
and the latter is raised above the average normal. The normal calcium content 
of the blood serum by the Clarke and Collip method lies between 9 and 
11 mgrms. per 100 c.c. The level of inorganic phosphorus in health varies 
between 2-5 and 3-5 mgrms. phosphorus per 100 c.c. In cases of hypopara- 
thyroidism the calcium content may fall to 4*3 mgrms. per 100 c.c. or even 
lower, whilst the phosphorus content may rise to 10*4: or higher. These 
changes in the calcium content and the phosphorus content of the blood a^e 
characteristic of the disease. 

Prognosis. — The prognosis and course of the disease will depend upon 
the extent to which tlie parathyroid glands have been rendered inefficient. 
If all the glands have been destroyed or removed, life will be maintained for 
only a few months, unless suitable treatment be adopted. There is no doubt 
that injections of parathormone will relieve symptoms and prolong life for 
months if not years, but as time passes paratliormone seems to lose its action, 
and even enormous doses fail to raise the calcium content of the blood to 
normal, and finally the patient dies in unconsciousness. 

Treatment. — The treatment consists in supplying adequate quantity of 
calcium in the diet and suitable doses of parathormone. The dose of the latter 
should be determined by estimation of the calcium content of the blood. The 
effect of the injection differs greatly in different people, so that no standard 
dose can be recommended. It seems quite safe, however, to begin with 
10 units daily and increase slowly until the symptoms are relieved, or the 
calcium content of the "blood rises to normal. During any infection an increase 
in the dose may be required. 
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DISEASES OF THE PINEAL GLAND 

The function of the pineal gland, which normally atrophies at puberty 
is not known. According to some observers, experimental removal of the 
gland from young animals leads to h}rpertrophy of the testes, while others 
assert that “ no sexual precocity or indolence, no adiposity or emaciation, 
no somatic or mental precocity or retardation follows.” 

Hypoplasia of the gland has been recorded in two cases. In one there was 
precocious development of the mammary glands, and in the other sexual 
infantilism. 

Hypertrophy of the gland is not known. 

Tumours of the gland occur occasionally, and in 14 per cent, there is 
associated precocious sexual development, together with overgrowth or adipo- 
sity. The symptoms of pineal tumour are those of intracranial pressure, namely, 
headache, nausea, choked disc, drowsiness and mental changes. In addition, 
occasionally occipital stiffness, or even opisthotonos suggesting meningeal 
involvement, may occur. There may be an irregular scotoma, or even complete 
blindness. Pressure on the thalami may lead to incontinence of urine and 
fflBces, while pressure on the corpora quadrigemina may cause eye palsies, 
such as paralysis for upward movement, abducens paralysis, ptosis, nystagmus, 
diplopia and the absence of pupillary reaction to light. The differential 
diagnosis of pineal tumour rests upon the involvement of the centres which 
control the movements of the eyes, together with signs which suggest menin- 
gitis in the absence of pyrexia. The only hope of benefiting a patient is by 
operation, but even in the most skilled hands the mortality is very high. 

Atrophy of the pineal gland is said to cause a child to be defective in 
mind and in muscle. Dried pineal gland has been administered to some, but 
the evidence of benefit arising therefrom is inconclusive. In the few cases in 
which the writer had administered it, he has not been able to satisfy himself 
that the improvement has not been due to adolescence passing into maturity. 


DISEASES OF THE TITUITARY GLAND 

The pituitary gland is divided into four parts, namely, the pars anterior, 
the pars tuberalis, the pars intermedia and the pars nervosa. The pars 
anterior consists of interlacing columns of cells, separated by blood channels. 
The cells are columnar or polyhedral in shape. The pars tuberalis consists 
of cuboidal cells arranged to form acini, the latter containing colloidal 
material. The pars intermedia is the thin epithelial covering of the neural 
infundibular body, and consists of chromophobe cells, with occasional 
colloid-containing acini. The pars nervosa consists of neuroglial tissue. 

The anterior part and the posterior part of the pituitary gland are of 
different origin, and possess different functions. It would be reasonable to 
expect that tumours of different parts of the gland would lead to different 
morbid conditions, but owing to the gland being almost surrounded by bone, 
an i^enoma of one part may destroy the cells of another part and the 
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reaultant syndrome be that of under-activity of the cells which have been 
damaged, rather than over-activity of the cells forming the adenoma. This 
fact adds greatly to the difficulty in the correct interpretation of the 
functions of the different cells of the hypophysis cerebri. Judgi^ by the 
protection Nature has provided for the pituitary gland, its function should 
be quite out of proportion to its size ; and observations prove this to be a 
fact. Much time has been spent in attempting to fit together the pieces of 
the jig-saw puzzle to form a simple picture representing up-to-date observa- 
tions of the effect of over- and under-activity of the different cells composing 
the hypophysis cerebri. But as even at the present time some of the pieces 
are missing and others are deformed, the matter must be presented in a 
manner other than graphic. The conditions associated with pathological 
changes in the hypophysis or tissue in the immediate neighbourhood are : 

1. Acromegaly, associated as a rule with the overgrowth of the acidophil 
cells in the pars anterior. Although the extract of the pars anterior contains 
in addition to a growth-stimulating hormone, two other hormones, one leading 
to the production of opstrin and another responsible for the morphological 
phenomena of pregnancy, nevertheless impotence, sterility and amenorrhoea 
accompany acromegaly. 

2. A polyglandular syndrome, consisting of painful adipose tissue, 
distributed irregularly, accompanied by hypertrichosis, a tendency to 
kyphosis, lineae atrophicjB of skin with sexual dystrophy, amenorrhoea or 
impotence, is associated with adenoma of the pars anterior consisting of basophil 
cells. These adenomata may be so small that it is difficult to believe that 
the effect is due to their compressing other tissues. 

3. Frohlich’s syndrome. — Adiposity, with absence of development of 
reproductive organs and retardation of growth, associated with congenital 
hypophysial-duct tumours destroying a variable amount of the pars anterior 
in addition to compressing the tuber and hypophysial stalk. Adiposity is 
not invariable, and does not appear to be confined to those cases in which 
the tuber is involved. 

4. Simmond*s disease (Hypophysial cachexia). — Increasing cachexi^ 
atrophy of the skin and bones, with sexual dystrophy. Wasting, without 
polyuria. Due to tumour involving tubero-infundibular region. 

6. Dercum’s disease, probably associated with depressed function of the 
pars anterior and also of the thyroid gland. 

6. Diabetes insipidus, attributed to pathological changes of either the pars 
intermedia, or alterations in the cells of the tuberal nuclei. The pars nervosa 
contains a specific substance which controls diuresis. 

7. Glycosuria is associated with acidophil and basophil cell tumours, and 
rarely with those composed of chromophobe cells. The pars nervosa of the 
anterior lobe produces a substance which upon injection causes hyperglycsBmia, 
provided there is a store of glycogen in the liver. 

8. Tumours of the anterior lobe may lead to lactation without pregnancy. 
Lactation in man, associated with a tumour of the pars nervosa, has been 
recorded. 

9. Failure of the uterus to contract when parturition should occur has 
been observed in a case of hypophysial tumour in which the blood pressure 
was low. The tumour was small, involving the tuber in the infundibular region, 
and may have damaged the nerve supply to the pars nervosa. 
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10. The blood pressure is usually low in acromegaly but raised in poly- 
glandular syndrome due to basophil adenoma. The former may be due to 
interference with the pars nervosa, and the latter to a hormone stimulating 
the medulla as well as the cortex of the suprarenal glands. 

11. Pigmentation, which is often excessive in acromegaly, is diminished in 
Frohlich’s syndrome. 

12. Progeria (juvenile senility). This may be associated with pituitary 
tumours. 

13. The maternal instinct may be developed in a virgin animal by injection 
of an extract of the pars anterior. The foregoing contradictory observations 
may be summed up as follows : 

(1) Adiposity occurs in hyperplasia and hypoplasia of the pars anterior 

and tuberalis. 

(2) Sexual dystrophy occurs in hyperplasia and hypoplasia of the pars 

anterior. 

(3) Glycosuria may develop for a time during the growth of a tumour, 

and if the tumour be removed it may cease or may persist. Diuresis 
may occur, due to a lesion in the neighbourhood of the pars inter- 
media, but in the absence of the tissue itself, and is often controlled 
by injection of an extract of the gland. It is possible that the lesion 
may disturb the nerve control of the gland. 


ACROMEGALY 

Definition. — As the name implies, acromegaly is a condition in which 
the hands and feet grow abnormally ; the whole of the bony frame also 
increases in size — but the size of the extremities is the most obvious. 

.£tiology. — The disease has been reported amongst many races in various 
parts of the globe. The type of acromegaly which is to be considered as a 
disease is not hereditary, although a slightly over-active pituitary may be a 
peculiarity of some families in whom height and heavy jawbone are distin- 
guishing features. The onset may be at any age, but in males is most common 
between the ages of 20 and 30, while females are often older. Males and 
females are aiiected in equal numbers. 

Pathology. — Acromegaly is due to over activity of the acidophil cells 
of the anterior lobe of the hypophysis, and is often associated with a tumour 
consisting chiefly of this type of cell. In the majority of cases the adenoma 
leads to an increase in the size of the sella turcica, which can be demonstrated 
by X-Ray examination of the skull. The neoplasm, consisting of acidophil 
cells, may mechanically destroy the chromophobe and basophil cells of the 
hypophysis, and thus lead to changes similar to those produced by their 
under-activity or atrophy. Since chromophobe cells elaborate a hormone 
which is essential for the development of spermatozoa and maturation of the 
ovarian follicle, impotence and sterility are common complications of acro- 
megaly. A small adenoma, composed of basophil cells, appears to stimulate 
the suprarenal glands, the thyroid and the pancreas,' hence the destruction 
of basophil cells by a tumour composed of acidophil cells may lead to a 
relative inactivity of those glands and therein may lie the explanation of the 
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low temperature, low rate of metabolism and low sugar content of the blood. 
The tumour may grow so large that the optic and olfactory nerves are involved. 

Symptoms. — The onset of the disease is usually gradual. The first 
symptom may be bitemporal headache, with a sensation that the head will 
burst, which may become unbearable. Lassitude may make it impossible for 
the patient to carry out his usual work. The sexual functions cease early in 
the disease. The hands and feet grow unduly, necessitating larger sizes in 
gloves and boots, the height increases, and the general aspect of the patient 
so alters that he becomes quite unrecognisable by those friends who have not 
seen him for a long time. The lower jaw becomes enlarged in nearly all cases, 
while the vertebral column shows changes in 86 per cent, of cases, most 
commonly cervico-dorsal kyphosis. The bones of the face grow more rapidly 
than those of the head, so that the hypertrophied ears appear to be placed too 
far back. The supra-orbital ridges become prominent, leading to a profile 
characteristic of acromegaly. The nose broadens and becomes coarse, the 
lips become thick, the lower lip often everts, and the tongue is too large 
for the mouth, which may lead to difficulty in eating and occasionally inter- 
feres with respiration. The skin becomes thick and warty, and the hair 
coarse and profuse. 

Diminution in the fields of vision is very common, and occasionally there is 
photophobia. Destruction of the optic nerves, due to pressure of the tumour, 
will cause hemianopia, and later optic atrophy and complete blindness. If the 
growth be considerable the olfactory lobe may be interfered with and the sense 
of smell impaired ; but this is comparatively rare. Transient glycosuria may 
be present. The sugar appears in the urine only while the disease is develop- 
ing ; when the gland has reached a stationary condition the sugar tolerance 
is above the normal — in some cases 400 grammes of dextrose may be 
administered as a single dose without sugar appearing in the urine. The 
blood sugar is rarely above normal (01 2 per cent.). The blood pressure is 
abnormally low — systolic pressure with the Riva-Rocci apparatus 90 to 
100 mm. Hg. The temperature is often about 1® F. below the average. 

Diagnosis. — The conditions which may be mistaken for acromegaly aice 
osteitis deformans and pulmonary osteo-arthropathy. As a rule, in osteitis 
deformans the shafts of the long bones are affected and there is no increase 
in stature. When difficulty arises, two observations quite unconnected with 
growth or appearance may prove of value: (1) As stated above, the 
tolerance for dextrose is often increased. If 100 grammes of dextrose be 
taken at a single dose by a normal individual, sugar is not excreted in the 
urine, but 100 grammes is near the limit ; and if this be increased to 150 
grammes glycosuria results in a large percentage of individuals, while in many 
acromegalics the tolerance is above 200 grammes. (2) The temperature of 
acromegalics is 97® F., and the injection of extract of anterior lobe leads to a 
thermic reaction, 0-4 grain causing a rise of temperature to 100® F. 

Prognosis. — The course of the disease is extremely variable. Often the 
pituitary^, after more than doubling its size, ceases to grow, and then 
the patient may live 20 years or more. A fatal termination results from 
the pituitary enlargement involving other tissues in the skull. 

Treatment. — Although acromegaly is due to increased secretion of the 
anterior lobe of the pituitary gland, nevertheless it is not impossible for ^ 
administration of pituitary gland to lead to benefit because, as we have 
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seen, some types of cells are destroyed by the tumour. Dried gland may 
be given by the mouth, but one should not be sanguine about benefit 
following. 

Two other methods of treatment may be adopted ; (1) Intense X-Ray bom- 
bardment of the gland from several directions has led to shrinkage of the 
gland in a fair percentage of cases. (2) Failing benefit from X-Rays, and when 
there are signs of progressive destruction of tissue due to growth of the 
tumour, surgical removal of the gland is indicated. The mortality from this 
operation in skilled hands is quite low. 


ADIPOSIS DOLOROSA 

Synonym. — Dercum’s disease. 

Definition.— A disease characterised by the development of masses of 
fat, which are painful and tender, accompanied by asthenia and psychic 
disturbance. 

Etiology. — The affection may occur at any age, but most commonly 
between the ages of 20 and 40 years. Females suffer from this disease much 
more frequently than males. 

Pathology. — Dercum at one time was under the impression that the 
condition was due solely to an altered activity of the thyroid gland ; but 
in several recent autopsies of patients suffering from this disease morbid 
conditions of the pituitary gland have been found, making it probable that 
the primary lesion is in the pituitary gland. 

Symptoms. — The patient complains of being very depressed and having 
little control over the emotions. She will weep without any provocation, 
and on being asked why she is weeping will reply tliat she does not know, 
but cannot help it. The pain in the fatty lumps may be severe ; but usually 
it is not sufficient to account for the mental alteration. Lumps of fat develop 
in the skin. The distribution varies, but usually they may be found on the 
posterior aspect of the upper part of the upper arm and on the flexor surface 
of the lower part of the thighs. Sometirnes the fat is more evenly distributed, 
and occasionally the lower limbs escape altogether. 

Prognosis. — The disease need not shorten life, but the excess of fat seems 
to diminish resistance, and the patient usually dies from some intercurrent 
disease. 

Treatment. — As the patients have no initiative, and seem to make a 
habit of spending the time contemplating their misery,, it is advisable to 
insist on their leading social lives. Injections of an active extract of pituitary 
gland should be given whenever possible, since the effect is much more 
certain than oral administration, together with thyroid gland by the mouth. 
Under this treatment, diminution of fat occurs frequently, a case under 
observation having fallen from 20 stone to 16 stone in 6 months. To obtain 
this result, a suitable diet should also be adopted, and perhaps the under- 
nutrition is most easily attained by ordering the patient to eat raw food only. . 
The improvement in tne mental condition is not so great as in that of the body. 
When thrombosis occurs in the veins of the liTOmata, rest must be ordered 
along with a drug, such as sodium citrate, whicn diminishes the coagulability 
of the Uood by reducing the amount of calcium absorbed. 
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DYSTROPHU ADIPOSO-GENITALIS (PROHLICffS SYNDROME) 

Hypopitiiitarism in the adult leads to adiposis dolorosa (Deicum’s disease), 
whilst the same change in the pituitary gland occurring in early life stops the 
normal development of the reproductive organs, and then the symptoms of 
castration become added to those of h}rpopituitarism. 

Pathology. — The disease is the result of diminished activity of the 
pituitary gland, due either to atrophy of that gland or destruction by some 
tumour originating in it or in the immediate vicinity. 

Symptoms. — The chief symptom is an increase in adipose tissue, which 
may be distributed in any way, along with an infantile shape and size of the 
external and internal organs of reproduction. In women, menstruation is 
either absent or irregular. The other symptoms due to pituitary change, 
such as polyuria, increased tolerance for dextrose and depressed tempera- 
ture, may or may not be present. 

Prognosis. — This depends upon the cause of the hypopituitarism. 
When produced by pressure of a malignant growth, the disease runs a rapid 
course ; if, on the other hand, destruction be due to a cyst or some other 
non-malignant tumour, the condition need not necessarily shorten life. 

Treatment. — Treatment is on the same lines as that of adiposis dolorosa. 
If there be definite evidence of a tumour, which radiograms taken at intervals 
show is increasing in size, operation should be performed, for although the 
risk is great it is justifiable when it offers the only chance of prolonging Ufe. 
The signs resulting from inactivity of the testes and ovaries may be modified 
by injections of suitable doses of extracts containing the active principles. 

DIABETES INSIPIDUS 

Definition. — ^An increase in the secretion of urine, without any distii\pt 
increase of the normal solid matters or the presence of any abnormal con- 
stituents. 

Etiology. — It is alleged that the disease is commoner amongst males 
than females in proportion of 2 to 1 ; this may be due to the fact that 
syphilitic meningitis occasionally damages the pituitary, and syphilis is 
commoner amongst men than women. Some cases which appeared to be 
hereditary have been recorded. 

Pathology. — ^The disease is due to interference with the internal 
secretion of the posterior part of the pituitary gland, sometimes the result 
of trauma, sometimes to a tumour in the immediate neighbourhood which 
may interfere with the blood supply. Occasionally at the autopsy the 
pituitary gland itself does not present any morbid change, whilst a lesion is 
found in the mid-brain. It seems probable that it is this type of case which 
fafis to respond to treatment with pituitary extract. 

Symptoms. — ^The onset mav be sudden, alid timed as following 
emotionm disturbance, but more frequently .it develops slowly. The symp- 
toms are polyuria and intense thirst. The quantitv of urine secreted may 
rise to 20 pints or more in the 24 hours. The colour is very pale yeUow, 
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with a faint greenish or bluish tint. The specific gravity is only slightly 
above that of distilled water. 

The polyuria leads to disturbed sleep, and in spite of a moderate appetite 
the patient loses weight and becomes restless, depressed and myasthenic. 

Diagnosis. — The difierential diagnosis between diabetes insipidus and 
diabetes mellitus depends upon the presence of sugar in the urine in the 
latter disease, provided a normal diet is given. Polyuria occurs in chronic 
interstitial nephritis, but usually there is a trace of albumin in the urine, 
and often a hypertrophied heart and raised blood pressure. When doubt 
exists, the excretion of phenolsulphone-phthalein may be used as a test. 
The writer has seen a few cases of polyuria which have been associated with 
and due to the develoiuiient of a habit of drinking much cofi'ee. The polyuria 
ceased when the coffee was reduced. So-called hysterical polyuria may 
simulate diabetes insipidus for a time. In the former, the polyuria is usually 
of short duration and is accompanied by other manifestations, but in our 
opinion there is grave doubt whether this condition is not the result of a 
temporary alteration in the activity of the pituitary gland. A radiogram of 
the skull shows a change in the sella turcica in a small percentage of cases 
of diabetes insipidus. When present it is good diagnostic evidence ; the 
absence of this change may be disregarded. 

Prognosis. — The course of the disease is usually protracted. Recovery 
is very rare. If untreated, the patient dies either from intercurrent 
infection, or emaciation becomes extreme and the patient develops coma 
before death — a coma dissimilar to that produced by fat intoxication in 
diabetes mellitus. 

Treatment. — Since the chief symptom is polyuria, the question arises as 
to whether the patient should be advised to limit the intake of fluid. If the 
view be held that the diuresis is due to the lack of some substance which 
controls the activity of the kidneys, it would be difficult to understand how 
any restriction would benefit him. If, on the other hand, it be thought that 
thirst leads to polydipsia, wliich causes diuresis, then the patient should be 
advised to drink as little as possible. Most observers have no doubt that the 
former view is correct, but nevertheless it is found that the administration 
of hypnotics may decrease the polyuria to a degree comparable with that 
resulting from the injection of pituitary extract. Subcutaneous injections of 
an extract of the posterior lobe of the pituitary gland control polyuria for a 
number of hours, depending upon the potency of the extract and the dose, 
one injection rarely has an effect for more than 12 hours. Although 
repeated injections supply the material which the gland fails to elaborate 
and also alleviate the symptoms, yet they fail to cure the disease in the 
majority of cases. The extract of the posterior lobe of the pituitary 
gland contains substances which have several actions. One of the substances 
causes contraction of the uterus and is used by obstetric physicians for that 
purpose, but it has no effect upon diuresis. A second substance, called 
vasopressin, causes contraction of blood vessels and a considerable rise in 
blood pressure. This substance prevents diuresis in diabetes insipidus. 
Authorities are not agreed that vasopressin is a single substance. Some 
hold the view that there is a separate antidiuretic hormone which has not 
been separated from vasopressin, while others believe that the antidiuretic 
hormone and vasopressin are identical. In any case, at the present time no 
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extract is available which fails to act upon the blood vessels and controls 
kidney secretion. Until a substance which controls diuresis has been 
isolated, it will be advisable for the physician to use cither vasopressin, or 
to try a series of extracts of pituitary gland, with the object of ascertaining 
which of these controls the diuresis for the maximum time in 
each case. It is of interest to note that if the patient develops an infection 
he may need an increase in the dosage in a manner similar to that which 
occurs in diabetes mellitus and Addison’s disease. Pituitary extract, or 
dried pituitary, administered by the mouth is useless, but a spray of the 
solution to the nasal mucous membrane is efficacious in a large percentage of 
cases. 

Since the spirochaeta pallida is one of the causes of destruction of the 
gland, the Wassermann test should be applied to the cerebro-spinal fluid, 
and if positive, appropriate anti-syphilitic treatment administered. Cases 
have improved while on large doses of thyroid extract. As the dependence 
of the pituitary upon the thyroid remains an unknown factor, perhaps it is 
wise to try the effect of thyroid by the mouth when it is impossible to give 
regular subcutaneous injections of pituitary extract. 


BASOPHIL ADENOMA SYNDROME 

Synonyms. — Polyglandular disease of pituitary origin ; Cushing’s 
.syndrome. 

Definition. — An infrequent disease characterised by adiposity, a tendency 
to kyphosis, sexual dystrophy, hypertrichosis, purple linese atrophicae of skin 
and a raised blood pressure. 

.Etiology. — The di.sease may occur at any age. Apparently it is less 
frequent in females than in males. 

Pathology. — Not only is a basophil adenoma found in the anterior part 
of the pituitary gland, but there is also hyperplasia of the cortices of the 
suprarenal glands, together with over-activity of the thyroid. ^ 

Symptoms. — Occasionally the first symptoms arc amenorrhoea or impo- 
tence, shortly followed by a considerable increase in weight, due to a deposit 
of fat which is often confined to the trunk, the neck and the head, leaving the 
limbs unchanged. This deposit of fat stretches the skin and causes broad linese 
atrophica), of a purple colour, which do not bleach for many months. The pig- 
ment in the skin may increase, and the colour of the patient become that associ- 
ated with Addison’s disease. Although the total amount of hair on the body 
may not be altered, its distribution changes ; it may fall from the head and 
grow on the cheeks, chin and lips. The appearance of the patient becomes 
completely changed, not only due to the growth of fat and hypertrichosis of 
the face, but also to severe kyphosis, which seems to be a characteristic of 
the disease. Often the blood pressure rises, and in some cases glycosuria 
develops. 

Prognosis. — Usually the patient dies from some intercurrent disease 
within a few years of the onset of the disease. 

Treatment. — The association of basophil adenoma of the pituitary gland 
with these symptoms is of too recent origin to have allowed many cases to 
have been diagnosed during life. Since very similar symptoms may develop 
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from some other disturbance in the balance of the internal secreting glands, 
exploration of the pituitary gland should be undertaken only ^ter X-Ray 
treatment of it has proved unavailing — a form of treatment which has proved 
efiicacious in several cases. 


SIMMONDS’ DISEASE 

Synonym. — Hypophysial cachexia. 

Definition. — rare disease associated with the destruction of the hypo- 
physis cerebri, and manifesting itself by an increasing cachexia, atrophy of the 
skin and bones, sexual dystrophy and premature senility. 

Etiology. — The disease usually develops between the ages of 30 and 40 
and occurs more frequently in women than men. 

Pathology. — The destruction of the hypophysis is due to an embolic pro- 
cess, a granuloma, or to tumour. If the disease is the result pf an absence 
of the hormones elaborated by that gland, it is not easy to understand why 
removal of the gland by operation is not followed by symptoms identical with 
those of Simmonds’ disease. 

Symptoms. — General exhaustion may be the first symptom, followed by 
a fall of the hair of the head and of the eyebrows. The skin becomes pale 
and wrinkled and the teeth fall out. 'J'he menses cease, or impotence develops. 
The bones atrophy, and the general appearance of senility develops. 

Prognosis. — The disease is progressive, and until recently active extracts 
of the pituitary gland have not been available. 

Treatment.— Successful treatment has not been recorded, but the 
injection of active extracts of the pituitary gland and of the sex glands 
modifies the disease. 


O. Leyton. 
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DISEASES OF THE DIGESTIVE SYSTEM 

DISEASES OF THE MOUTH 

ORAL SEPSIS 1 

Oral sepsis is the condition in which excessive bacterial activity occurs in 
the mouth. Apart from actual infection in connection with the teeth and 
gums, it devclojjs whenever insufficient attention is paid to the cleanliness of 
the mouth. Thus particles of food may stagnate between the teeth and under 
bridges and other fixed dental work, as well as in connection with plates 
which are not removed and washed with sufficient frequency. Dental fillings, 
caps and crowns, which have not been accurately fitted, promote the collection 
of small accumulations of stagnant and decomposing matter, which are 
fertile sources of oral sepsis. 

The mouth should be tlioroughly examined in every patient, from what- 
ever condition he may be suffering, but with special care in all digestive dis- 
orders, and in those conditions which will be presently described as possible 
sequels of oral sepsis, even if the patient says he has never suffered from 
toothache and that he regularly visits the dentist. The examination is 
most simply done with a small electric torch and a wooden spatula, which is 
burnt directly after use. In patients who wear tooth-plates, the mouth 
should be examined both before and after their removal. Each tooth and 
the gum surrounding it should be carefully inspected. The presence of tartar 
and red swollen gums indicates that some infection is present. In doubtful 
cases the patient should be sent to a dentist for an expert opinion, and if no 
obvious disease is found, radiograms should be taken, as they alone can 
show with certainty the existence of septic foci under apparently well- 
fitting crowns and fillings and at the roots of teeth which are otherwise 
perfectly healthy, and they make it possible to determine with great accuracy 
the extent of any periodontal infection. 

Dental Hygiene 

Neither dental decay nor dental sepsis occurs if the teeth are always kept 
free from food between meals. The teeth should, whenever possiole, be 
thoroughly cleaned immediately after each meal, and no food should be 
taken between mealsf If the teeth are brushed straight across, the food is 
removed from the outer surfaces but not from the spaces between the teeth. 

^ I am indebted to Mr. A. L. Spencer-Psyne for help in revising this aeotion. 
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If they are brushed with a circular or up and down motion, the gums are 
injured and there is a tendency to push them away from the necks of the 
teeth ; whore the gum is already inflamed and loose, as is often the case 
in pyorrhoea, the food is brushed under the loose gum and the condition is 
aggravated. The correct method is to sweep the brush in one direction only. 
On the outer or cheek surfaces the brush should be used with a twisting motion 
from the gums towards the teeth, i.e, downwards in the upper jaw and upwards 
in the lower jaw. When sweeping the inner or tongue surfaces of the teeth 
the brush is held porjicndicularly so that only the end comes into use ; it 
is pulled downwards in the upper jaw and upwards in the lower jaw. Special 
care should be taken to reach the back and sides of the last molars or wisdom 
teeth. 

The tooth brush should Jiave a small head, a straight handle, the rows of 
bristles should be spaced, and the bristles on the tip should be shaped into a 
groove, so as to take the contour of the teeth when it is used perpendicularly 
for the inner surfaces. 

Normally the gums completely fill the spaces between the teeth, but 
when they begin to recede, as in pyorrhoea, these spaces are no longer filled 
and food collects between the teeth. Tliis food cannot be removed by a 
tooth brush. The brushing must then be followed at night by the use of a 
tooth-pick, preferably of metal, with a very fine blade bent at an angle so 
that it will pass readily between the molar teeth, followed by a strong spray, 
which will force water between the teeth and clear the spaces of food. Patients 
with inflamed gums or pyorrhoea should also massage the gums with the 
forefinger and thumb from the gum towards the teeth after using the brush 
and before using the spray, and the dried gum margin should be painted with 
tincture of iodine, using curved dental tweezers and a very small swab of 
wool for the purpose. 

Artificial teeth should never be worn at night, but should be kept in 
antiseptic. In addition to this, they should be very thoroughly scrubbed 
with a brush and soap and water, if |)ossible after every meal. 

• Children should always be given some food which requiies thorough 
mastication, as soft food, which can be swallowed without chewing and with 
the production of little or no saliva, is likely to cause stagnation of sticky 
carbohydrate material between the teeth. 

At the end of each meal some fluid should be drunk, or some fresh fruit, 
the acid of which excites the flow of saliva, should be eaten in order to keep 
the teeth clean. The alkaline saliva neutralises the acid of the fruit and 
prevents it from damaging the teeth. 

Mouth-breathing in children should be corrected by direct treatment of 
nasal obstruction and by respiratory exercises. 

The dentist should be visited twice a year, even when there is no reason 
to suppose that an 3 rthing is abnormal, so that tartar can be removed, early 
caries dealt with, and pyorrhoea alveolaris recognised and treated in its 
earliest stage. 

(1) Pyorrhoea Alveolaris; Chronic Periodontitis 

Etiology and Pathology. — Stagnation of food mixed with pyogenic 
organisms ^tween the teeth leads to inflammation of the edge of the gums 
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^--marginal gingivitis. The toxins produced by the organisms destroy the 
attachment of the muco-periosteum to the neck of the tooth, and a pocket 
develops between the tooth and the gum. The margin of the alveolar process 
is then slowly destroyed as a result of rarefying osteitis, until it may finally 
be replaced by granulation tissue. Stagnation of infective material in the 
pocket leads to gradual extension of the disease and aggravation of the 
gingivitis. Much pus is produced, the condition at this stage being commonly 
known as pyorrhoea alveolaris. In some cases, however, advanced destruc- 
tion of the tooth-socket occurs with little gingivitis or pus formation. 

Symptoms. — In marginal gingivitis the edge of the gum of one or more 
teeth is red and swollen and bleeds with abiionnal ease when brushed, the first 
part to be affected being usually the interdental papillae. When pyorrhoea 
alveolaris has developed, pockets are present round the teeth, and pus can 
generally be seen exuding from the edge of the gum ; even when none is seen 
on first examining the mouth, beads of pus appear if the edges of the gum 
are pressed. In chronic cases the teeth are often loose, llefiex salivation 
occurs, and an excessive quantity of mucus is secreted by the small mucous 
^ands of the mouth. This is a common cause of aerophagy. The accumula- 
tion of decomposing food, debris and pus in the pockets round the teeth 
produces an unpleasant taste in the mouth, most marked on waking in the 
morning, and is also a common cause of foul breath. It is rare for any pain 
to develop, and the slight discomfort vhich may be present is generally 
insufficient to induce the patient to consult a dentist. 

Treatment. — Local treatment by scaling, massage of the gums to expel 
debris from the pockets, and irrigation of the pockets with hydrogen peroxide 
often check suppuration ; but the pockets remain, and patients should be 
instructed in the care of their teeth or recurrences are certain to occur. 
Kataphoresis, vaccine treatment and eradication of the pockets by cutting 
away the gum or treating the pockets with ammoniacal silver nitrate followed 
by formalin are also of value, but a complete and permanent cure is almost 
impossible except in very early cases. Palliative treatment should be reserved 
for cases in which only local symptoms are present, but even then the teeth 
should be removed before too much destruction of the alveolar processes has 
taken place for comfortable dentures to be made, and also when the teeth are 
loose or the jiockets very deep. 

(2) Dental Caries 

iEtiology and Pathology. — Dental caries is caused by the action of 
organic acids produced by bacterial decomposition of stagnating carbo- 
hydrate food, the use at the end of a meal of soft, sticky foods being therefore 
particularly injurious. Progressive destruction of the tooth substance 
occurs until the pulp cavity is exposed. Mouth-breathing is an important 
cause of caries in children, as it dries the mouth and tends to increase the 
decomposition of the food debris in contact with the teeth. A diet deficient 
in vitamin D and calcium is also said to promote caries. 

Symptoms. — Carious teeth are tender and their presence renders mastica- 
tion painful. The patient therefore avoids using the affected teeth, and 
this favours the deposit of tartar and the stagnation of food. If many teeth 
are affected the food is bolted, so that indigestion is likely to occur owing to 
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insufiScient mastication, quite apart from possible infection of the alimentary 
canal caused by swallowing septic material from the mouth. The irritation 
produced by the decomposition of stagnant food around the teeth gives rise 
to marginal gingivitis and pyorrhoea alveolaris. Oral sepsis produced in 
this way is of much more importance than that caused by the caries itself, 
as the quantity of decomposing material and bacteria swallowed from dental 
cavities is comparatively small, and no local absorption of toxins or bacteria 
can occur so long as the pulp cavity is not reached. When the latter becomes 
infected, absorption of poisons is likely to lead to enlargement of the cervical 
glands, especially in children, and the chronic inflammation produced in this 
way is a common precursor of tuberculous infection of the glands, and probably 
also predisposes them to Ijnnpliadenomatous changes. Inflammation of the 
pulp spreads to the periodontal membrane and may finally produce an alveolar 

Dental caries is the most common cause of toothache, and pain is often 
referred to various situations more or less remote from the teeth. In all 
cases of trigeminal neuralgia a thorough examination of the teeth should 
therefore be made. 

Treatment — Strict oral hygiene and the addition of raw milk to the 
diet are important means for arresting caries. Calcium lactate and a prepara- 
tion containing vitamin D should be given. Dental cavities produced by 
caries should be filled at the earliest possible moment, but if this cannot be 
efliciently done the teeth should be removed, as tender teeth which prevent 
proper mastication are a much greater source of danger than the absence of 
teeth, even in very young children. Kemoval of all the milk-teeth in children 
may cause narrowing of the dental arch and consequent crowding of the 
permanent teeth, but this can be easily remedied by treatment, whereas the 
septic condition of the mouth caused by extensive caries may lead to per- 
manent ill-results. 

(3) Apical Infection 

Etiology. — Lifection of the apex of the root of a tooth can only occur if 
the pulp is dead, except in rare cases of extensive caries. 

Symptoms. — Apical infection may be acute or chronic. In the former 
an alveolar abscess forms ; this gives rise to the usual symptoms and signs 
of inflammation. Chronic apical infection, on the other hand, frequently 
gives rise to no pain or discomfort, and no signs recognisable on ordinary 
examination. It can then only be recognised in a good radiogram. 

Treatment. — In cases of only moderate severity the pulp canal sliould 
be opened and sterilised with ammoiiiacal silver nitrate followed by formalin, 
or the infected area beyond the root apex can be ionised through the pulp 
canal with iodine or zinc chloride. In more advanced cases, and in all in 
which serious secondary symptoms are present, extraction should be per- 
formed without delay and the socket should be curetted. 

Results of Oral Sepsis 

The inflamed condition of the gums often leads to general stomatitis and 
sometimes to chronic pharyngitis and tonsillitis. Infection of teeth in the 
upper jaw may spread directly to the antrum and lead to sinusitis. Inhala- 
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tion of septic material from the mouth may lead to infection of the bronchi and 
lungs, the danger of pulmonary complications after general ansssthesia being 
greatly increased if the mouth is in a septic condition. Chronic bronchitis 
and bronchiectasis often show signs of rapid improvement when oral sepsis 
is overcome. 

Most of the pus which is constantly forming round the teeth in pyorrhoea 
alveolaris is swallowed ; the amount may be very considerable, as the 
ulcerated area round each tooth may be as great as half a square inch. During 
the day, the pus and bacteria are so diluted by what is eaten and drunk that 
they cannot do much damage, most of the bacteria being destroyed by the 
hydrochloric acid in the stomach. During the night, however, when no 
hydrochloric acid is secreted and nothing is eaten or drunk, the pus and 
organisms which are constantly swallowed with the saliva may infect the 
stomach and intestines. Pyorrhcea alveolaris is thus an important factor in 
the production of chronic gastritis, especially in individuals with hypo- 
chlorhydria and achlorhydria. In those with constitutional hyperchlorhydria 
it may be an important factor in preventing the healing of a chronic gastric or 
duodenal ulcer. The danger of infecting the small intestine and, through it, 
the colon, and of ascending infection of the gall-bladder and appendix is 
greatly increased in the absence of the normal bactericidal action of the 
gastric juice in achlorhydria. 

The local reaction in pyorrhoea may be sufficient to prevent the passage 
of toxins and organisms from the infected gums into the circulation. In 
many cases, however, toxins are absorbed. Areas of subinfection may also 
result from the passage of bacteria into the circulation and thus further 
increase the toxasmia. Both toxaemia and subinfection are, however, more 
likely to occur as a result of apical infection than of periodontitis. General 
ill-health follows, and it may be accompanied by septic anaemia and slight 
chronic pyrexia. Predisposed individuals may develop rheumatoid arthritis, 
fibrositis, neuritis, and less frequently iridocyclitis, and even septicaemia and 
infective endocarditis. Other forms of joint disease, such as gout and osteo- 
arthritis, are often aggravated by the toxins resulting from oral sepsis. 
Various disorders of the skin, such as chronic eczema, urticaria, rosacea and 
erythema, may also occur, and angioneurotic oedema is generally secondary 
to dental sepsis. The causal connection between these conditions and dental 
sepsis is shown by their temporary aggravation after an overdose of auto- 
genous vaccine and in some cases after extracting the teeth. 

Treatment. — When dental sepsis has led to disease in other parts of the 
body than the mouth, palliative treatment is useless and dangerous. The teeth 
should be removed after thoroughly cleaning any pockets which are present, 
but it is often wise to give two or three doses of autogenous vaccine first in 
order to reduce the danger of an acute exacerbation of symptoms, which 
might otherwise result from the absorption of toidns from the large bare 
. suriaces left after removal of the teeth. 

Extraction should not be postponed because a patient is seriouedy ill ; 
it is no more reasonable to wait until improvement occurs when the symptoms 
are due to septic teeth than to postpone an operation for acute appenmeitis, 
and I have seen more than one death result from this unreasoning fear of 
extraction. A general ansssthetic should be given and all the diseased teeth 
should be removed at the same time. An exception, however, should be made 
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in the case of diseases of joints and of the eye and conditions associated with 
fever, in which it is safer to remove two or three teeth at intervals of about five 
days in order to avoid the risk of a severe reaction. When gastritis or gastric 
or duodenal ulcer is present, the stomacli should be washed out to remove 
swallowed blood and septic material as soon as possible after the extractions. 

Although the masticatory power of artificial teeth is only about one-fifth 
of that of normal teeth, indigestion is unlikely to result if care is taken to 
avoid tough meat and hard food. Even in the absence of artificial teeth no 
disturbance of. digestion follows if only soft food is taken. 

The removal of the teeth does not invariably result in the complete 
eradication of the disease, as radiograms may still show small areas of rare- 
fying osteitis, from which it may be possible to obtain cultures of streptococci, 
which continue to give rise to general symptoms. Scraping the diseased bone 
away after incision of the gum, followed by the use of an autogenous vaccine, 
is the most satisfactory treatment for such residual foci of infection. 

STOIMATITIS 
Catarrhal Stomatitis 

Etiology. — Catarrhal stomatitis is common in ill-nourished children 
during dentition and in association with gastro-intestinal disturbances. In 
adults it may result from excessive consumption of alcohol or highly-seasoned 
food, or excessive smoking. It is sometimes present in the specific fevers, 
and may also be caused by septic teeth and a dirty or badly-fitting plate. 
It develops rapidly in very ill people whose mouths are not kept clean, 
especially if they sleep with the mouth open. 

Symptoms. — The gums and lips are often affected alone ; in other cases 
the whole mouth, including the tongue, is involved. The mucous membrane 
is red and dry, but excess of mucus may be secreted by the small buccal 
glands. The tongue is swollen and furred. 

» The mouth is uncomfortable, and occasionally actual pain is present, 
especially on mastication. The patient complains of a nasty taste, especially 
on waking, and foetor oris may be present. The general health is unaffected. 

Treatment. — The teeth should be cleaned with special care, and the 
tongue kept as free as possible from fur by scrajung. A mouth wash should 
be used after each meal, and borax and glycerine should then be applied to 
the inflamed parts. 

Ulcerative Stomatitis 

Etiology. — UlceriTtive stomatitis is not a specific disease, but is, like 
catarrhal stomatitis, produced by the action of various irritants. It can 
develop from neglected cases of catarrhal stomatitis, and is a prominent 
symptom of mercurial poisoning and scurvy. The following are special 
varieties of the condition. 

(a) Recurrent Ulceration in Adults. 

Single or multiple superficial ulcers may occur on the'*mucous membrane of 
the cheeks, lips, tongue and gums. They have a grey surface with a red, but 
not raised, border and the intervening mucous membrane is generally healthy. 
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In severe cases, however, the ulcer is deeper and its base bright red. Each 
ulcer generally lasts only a few days, but a patient may have one or more in 
his mouth for months, or even years, without an interval. They are often 
very painful, especially on chewing, and it may be impossible to take any 
acid food. Their sstiology is most obscure : the condition is aggravated by 
oral sepsis and ill-fitting plates, and some ulcers may begin as cubrasions pro- 
duced by the careless use of a tooth brush, but it appears to depend primarily 
upon some obscure constitutional defect. It is not associated with any dis- 
turbance in digestion or with any special form of gastric secretion. The saliva 
is not acid and the ulcers do not appear to result from any specific infection. 

No treatment beyond scrupulous attention to oral hygiene and the 
application of silver nitrate to each ulcer as it appears is, as a rule, of any 
use. A severe recurrent case, associated with colitis, in a girl of seven, com- 
pletely recovered by adding liver to her diet. 

(6) Aphthous (or Vesicular) Stomatitis. 

iEtiology. — Aphthous stomatitis occurs especially in children under 
three, either alone or associated with some febrile or digestive disorder. 

Symptoms. — The aphthae consist of small slightly raised vesicles, each sur- 
rounded by a red areola. Within 24 houis the vesicles rupture, leaving grey 
ulcers, 2 to 4 inni. in diameter, with bright red margins. The ulcers heal 
rapidly. They occur especially on the inner surface of the lips, the edges of 
the tongue, and the inside of the cheek ; in severe cases the pillars of the 
fauces may be affected. 

The mouth feels sore, and the child is unwilling to take food. Salivation is 
frequently present. 

Treatment. — The mouth must be carefully cleaned after meals and 
washed with potassium chlorate solution (10 grs. to 1 oz.). Borax and gly- 
cerine should then be applied. In severe cases the ulcers may be treated with 
silver nitrate. 

(c) Follicular Stomatitis. 

iEtiology. — Folliciilar stomatitis may occur at any age, but especially in 
nursing women. 

Symptoms. — The mucous follicles of the lips and clieeks become inflamed 
and swollen ; the epithelium over them breaks down, and ulcers, 3 to 6 mm. 
in diameter, result. They may cause no trouble, but more commonly they 
give rise to a considerable amount of pain on taking food, and to reflex 
salivation. 

Treatment. — The ulcers heal rapidly after being touched with silver 
nitrate. 

( d ) Mercurial Stomatitis. 

AEtiology. — Stomatitis may occur when large doses of mercury are taken, 
especially in individuals already suffering from oral sepsis. Some people are 
especially susceptible to mercurial poisoning, and develop stomatitis after 
taking a comparatively small quantity. 

Symptoms. — Thfi gums become sore, red, swollen and finally ulcerated ; 
mastication is painful. Salivation occurs,, and the salivary glands may be 
enlarged, tender and painful. The tongue is swollen, and the neighbouring 
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lymphatic glands are often enlarged. The breath is foul, and the patient 
complains of a metallic taste. Formerly, when mercury was given with less 
care than at present, the teeth often became loose and the pharynx affected, 
but these complications are now rare. 

Treatment — The administration of mercury should at once be discon- 
tinued. The bowels should be well opened by giving salts in order to facilitate 
the elimination of the mercury present in the body. Potassium chlorate 
(grs. x) should be taken three times a day ; it has the advantage of being 
re-excreted into the mouth by the salivary glands. 

(e) Ulcero-Membranous Stomatitis. 

Etiology and Pathology. — Severe ulcero-membranous stomatitis is a 
contagious disease, which occurred in epidemic form among the troops in 
England and France during the Great War, and it is by no means rare in 
civilians. It appears to be caused by infection with the same spirilla and 
fusiform bacilli which cause Vincent’s angina. 

Symptoms. — All parts of the mouth and pharynx may be involved, but 
the margins of the gums are specially liable to be affected. The stomatitis 
is similar to that caused by mercury, and the gums may be so swollen and 
bleed so readily that scurvy is simulated. The breath has a quite character- 
istic foetid odour, and the gums may be so tender as to make mastication 
painful. 

The disease is sometimes acute, but generally runs a chronic course and 
is often followed by pyorrhoea alveolaris. It generally gives rise to but little 
constitutional disturbance. 

Treatment. — In the acute stage the stomatitis can be rapidly cured by 
the intravenous injection of organic arsenical preparations and the local 
application of hydrogen peroxide. Chronic cases require prolonged antiseptic 
treatment of the gums. 

(/) Gangrenous Stomatitis. 

* Synonyms. — Cancrum oris ; Noma. 

^Etiology. — ^This rare disease occurs in children, especially girls between 
the ages of two and five, who live under very insanitary cqnditions. It 
generally develops during convalescence from an acute fever, especially 
measles, and less frequently scarlet and typhoid fever. It occurred in two 
men under my care with aplastic anaemia and was accompanied by almost 
complete disappearance of polymorphonuclear leucocytes from the circulation. 

Symptoms. — sloughing ulcer develops in the inside of the cheek or on 
the gums ; it rapidly spreads and leads to brawny induration of the skin of 
the cheek. Occasionally it heals spontaneously, but more frequently it per- 
forates the cheek or spreads to the tongue, chin, jawbone or eyelid and eye. 

Cancrum oris is accompanied by severe constitutional s]miptoms, the 
patient being prostrated with a high temperature and rapid pulse ; diarrhoea 
or broncho-pneumonia frequently follows, and death generally occurs between 
seven and ten days of the onset. The two patients with aplastic ansemia 
recovered, but one died some months later from a recurrence. 

Treatments — ^The onljr adequate treatment is to destroy the diseased 
pi^rt as completely as possible with the cautery. 
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Thrush 

etiology, — Thrush is most common in weak, emaciated infants with 
gastro-intestinal symptoms, who have been fed with an unsuitable diet, 
and whose mouths have not been kept clean. Acid fermentation of food 
remnants leads to catarrhal stomatitis, and this is likely to be followed by 
thrush. Thrush occurs in epidemic form in badly-managed institutions, being 
spread by dirty feeding bottles. The disease may also occur in enfeebled 
adults in the late stages of tuberculosis, cancer and diabetes, and in severe 
febrile infections. 

Pathology. — Thrush is caused by infection with Oidium albicans^ a 
fungus, the filaments of which form a dense felt-work in the superficial 
epithelial layer of the mucous membrane. 

Symptoms. — Thrush generally appears first on the tongue, and then on 
the cheeks, lips, hard palate, tonsils and pharynx. In rare cases the entire 
buccal mucous membrane is covered, and the infection may even spread to 
the vocal cords, oesophagus and stomach. It begins as slightly raised, pearl- 
white spots, which gradually grow and then coalesce. The white material 
can be readily detached, leaving either intact mucous membrane, or, in more 
severe cases, a bleeding and ulcerated surface. 

Diagnosis. — Adherent milk curds may superficially simulate thrush. 
In aphthous stomatitis the white patches are at first vesicles and then 
definite ulcers, and salivation is present in contrast to the dry mouth in 
thrush. A definite diagnosis can only be made with the aid of the microscope. 

Treatment. — Thrush should be prevented by keeping the mouth clean 
and babies’ bottles sterilised. When once developed it is most important to 
improve the patient’s general health as well as to give local treatment. The 
mouth should be washed with sodium sulphite solution (1 dr. to 1 oz.), after 
which the fungus can be easily scraped off. 

Arthur F. Hurst. 

DISEASES OF THE SALIVARY GLANDS 

FUNCTIONAL DISORDERS 
Ptyaltsm 

Definition. — Excessive secretion of saliva. 

etiology. — The flow of saliva is increased by reflexes originating in the 
mouth and also in more distant situations. Thus all pathological conditions 
in the mouth and its neighbourhood, such as stomatitis, cancer of the tongue 
and carious teeth, especially if associated with pain, are accompanied by 
salivation. The irritation of the mouth caused by excessive smoking gives 
rise to ptyalism. Trigeminal neuralgia, whatever its cause, is frequently 
associated with a reflex flow of saliva. Mechanical irritation of the oesophagus 
causes a secretion of saliva ; this is well seen in the salivation which results 
from the passage of a tube into the stomach, and when a large bolus of food 
or a foreign body beebmos lodged in any part of the oesophagus. The same 
reflex is the cause of the salivation, whioh is a common symptom in achalasia 
of the cardia and in peptic ulcer and cancer of the oesophagus. 
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When the acidity of the gastric contents is abnormally high, an impulse 
is conveyed by the vagus to the salivary centre in the medulla, and reflex 
salivation results ; consequently ptyalism occurs at the height of digestion 
in many cases of duodenal ulcer. 

The salivation which may occur during menstruation and in the early 
months of pregnancy is also probably reflex in origin. Salivation is a 
common and sometimes very distressing symptom of paralysis agitans and 
post -encephalitic Parkinsonism. 

Salivation due to any of the causes already described may be exaggerated 
or perpetuated by auto-suggestion (hysterical ptyalism). 

Ptyalism is also caused by the specific stimulating action of certain drugs, 
such as pilocarpine, and also by drugs such as the iodides and mercury, which 
are partially excreted by the salivary glands, the cells of which they irritate. 

Symptoms. — Every time saliva is swallowed some air passes with it into 
the stomach, which may therefore become distended with swallowed air. 
In neurotic individuals with ptyalism a spitting or swallowing tic may develop ; 
the latter is always accompanied by aerophagy, and the patient consequently 
complains of severe flatulence. Excessive salivation may also cause water- 
brash (sec p. 546). 

Treatment. — In order to cure ptyalism the primary cause must be dis- 
covered and removed. As purely symptomatic treatment, belladonna should 
be given ; 5 minims of the tincture, taken three times a day, half an hour before 
meals, is sufficient in the majority of cases, but occasionally much larger doses 
are required. The drug has the additional advantage of diminishing the 
secretion of gastric juice when gastric hypersecretion is the primary cause ; 
in such cases oxide of magnesia taken after meals also diminishes the flow of 
saliva by neutralising the excess of acid in the stomach. Hysterical ptyalism 
can be cured by psychotherapy. 

In a woman witJi paralysis agitans,in whom no improvement fromextremely 
distressing salivation had followed the administration of maximal doses of 
hyoscine and stramonium, the symptom was relieved by excision of the sub- 
maxillary glands, in which evidence of chronic inflammation with intense 
hyperactivity of the glandular cells was found on microscopical examination. 

Xerostomia 

Etiology. — The dry mouth, which is constantly present in fevers, 
especially typhoid fever, is due mainly to deficiency in the psychical, chemical 
and mechanical stimuli to salivary secretion. It is probable that the toxins 
of the diseases also eXert some direct inliibitory action on the gland-cells. 
Depressing emotions, and loss or perversion of taste, which may occur when the 
tongue is furred, result in diminution in the psychical secretion, and atropine 
paralyses the secretory nerve-endings. The secretion of saliva ‘is also dimin- 
ished when excessive quantities of fluid are lost by other channels, as in 
diabetes and severe diarrheea. Diseases of the salivary glands themselves, 
such as mumps, result in diminished secretion. Severe xerostomia'^^ occa- 
sionally develops without any obvious cause. Xerostomia is also a common 
result of sleeping with the mouth open ; in this case there is of course no 
deficiency in the salivary secretion. 

Symptoms. — Deficient secretion of saliva causes the mouth to become dry 
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and septic, as particles of food remain between the teeth, where they undergo 
bacterial decomposition . The tongue is furred and there is often an unpleasant 
taste in the mouth. It is difficult to chew food sufficiently, and the 
appetite is impaired as a result of the condition of the mouth and the difficulty 
in tasting. The insufficiently chewed food is likely to irritate the stomach. 
In severe cases dysphagia occurs and speech becomes difficult. The loss of 
the digestion of starch by the ptyalin of the saliva is of no importance owing 
to the amylolytic activity of the pancreatic and intestinal juices. 

Treatment. — A diet should be chosen which stimulates the flow of saliva 
as much as possible ; acids are most active, then salt and bitter substances, 
whilst sweet substances have very little action. The food should be given 
in as appetising a form as possible and masticated very thoroughly, the 
saliva is only slightly deficient, dry biscuits should be taken at each meal. 
The taste of a bitter mixture taken immediately before meals may directly 
stimulate the flow of saliva, and pilocarpine may be tried, but it is rarely of 
much' use, as a dose sufficiently large to increase the flow of saliva generally 
produces unpleasant symptoms, such as excessive sweating. It is, however, 
valuable in the treatment of paralysis agitans and post-encephalitic rigidity, 
as it counteracts the xerostomia (and also the paralysis of the intrinsic eye 
muscles), often caused by hyosciiie and stramonium, without diminishing their 
effect on the tremor of paralysis agitans and the rigidity following encephalitis. 
Great care should be taken to keep the teeth clean, and the mouth should be 
washed after each meal. 


ORGANIC DISORDERS 
Specific Parotitis (Mumps) — (see p. 310) 

Parotitis 

etiology. — Acute parotitis is almost always due to infection ascending 
Stenson’s ducts from the mouth, when the latter has become septic owing to 
the absence of chewing and normal salivation in patients who have been 
taking a fluid diet during a febrile illness, especially typhoid fever and cholera, 
or who have been starved on account of oesophageal obstruction or in the 
treatment of ulcer. Now that the importance of keeping the mouth clean in 
illnesses of every kind has become widely recognised and prolonged starvation 
is very rarely used in the treatment of ulcer, acute parotitis is comparatively 
rare. I have seen several attacks of subacute parotitis occur in the course of 
ten years in a young woman With tuberculous mesenteric glands, and a similar 
condition has been described in Hodgkin’s disease. It may also occur as a 
complication of salivary calculi. 

dymptoms. — Both parotid glands are generally affected, except in mild 
cases when the condition is often unilateral. The glands are enlarged and 
tender. The skin is stretched and shiny. In slight cases the inflammation 
gradually subsides ; in severe cases suppuration takes place, the skin over the 
glands becomes oedemdtous, the neigh oouring lymphatic glands are enlarged, 
the temperature is high, and severe constitutional symptoms are present. 
The mouth is dry and very difficult to keep clean ; the tongue is covered with 

34 
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a thick, dry fur. The mouth of Stenson’s duct is everted and forms a small red 
nodule, from which a bead of turbid fluid or actual pus can sometimes be 
squeezed. In rare instances the ,non-suppurative form of acute parotitis 
becomes chronic, the parotid glands being permanently enlarged and secreting 
no saliva. I have seen a similar chronic parotitis follow a subacute attack, 
for which no explanation beyond a mild degree of oral sepsis could be found. 

Treatment. — The mouth should be kept clean with the greatest care. 
Pain is relieved by the application of an ice-bag, and the flow of saliva should 
be promoted by means of chewing-gum. If suppuration occurs the glands 
must be incised. 

Arthur F. Hurst. 


DISEASES OF THE TONSILS 

ACUTE TONSILLITIS 

Tonsillitis has been classified as superficial, follicular or lacunar, and paren- 
chymatous, according to the degree in which the various parts of the gland 
bear the brunt of the inflammation; the distinction, however, is not a 
definite one, as the entire organ is necessarily inflamed. 

.£tiology. — The disease is rare in children below the age of 5 or 6, and after 
middle age ; and it is commonest in spring and autumn. It is predisposed to by 
general iU-health, overwork and a polluted atmosphere ; the escape of sewer- 
gas from defective drains is undoubtedly a cause, and the infection may be 
carried by water or milk. It occurs as a regular symptom of scarlet fever, 
measles and diphtheria. There is a very close connection between rheu- 
matism and tonsillitis, and it was formerly believed that tonsillitis was of 
rheumatic origin ; but it is now generally recognised that both acute rheumatic 
fever and chronic rheumatic pains in joints and muscles arc frequently 
caused by septic infection through the tonsils. Unhealthy conditions of the 
tonsils due to previous inflammation strongly predispose to further attacks 
by causing adhesions in the crypts or supratonsillar fossse, and between the 
tonsils and the pillars and plicae, thus promoting the retention of secretion ; 
previous partial removal acts in the same way. 

Symptoms. — The symptoms are those of a feverish attack, together with 
a sore throat ; the former often appears before the latter, and only examination 
of the throat reveals the cause of the disturbance. The temperature may rise 
to 103® or 105® F., and there is a variable degree of malaise, backache, head- 
ache and pain in the Umbs. The soreness of the throat radiates to the ear, 
and is increased by attempts to swallow ; the voice becomes thick, the breath 
foul, and the subinaxillary and upper cervical glands are tender and swollen. 

The tonsils are swollen, and their purple-red colour extends to the pharynx, 
palate and uvula — ^the latter frequently being cudematous. The surface of 
the tonsils is usually spotted over with yellowish masses of secretion which 
have exuded from the crypts ; sometimes this secretion becomes confluent 
on the tonsils and occasionally, though rarely, it spreads beyond their 
suriace — ^it is soft and readily wiped away. The tongue is coated, and the 
jauces covered with tenacious mucus. There is usually constipation, and.. 
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the urine is scanty and high-coloured, but not ordinarily albuminous. Albu- 
minuria is, however, an occasional complication, as are pericarditis, endo- 
carditis and suppurative otitis media. 

Diagnosis. — ^The diagnosis from diphtheria is important, and sometimes 
difficult. The latter is more gradual and asthenic in onset, with less pain, 
less fever and a more rapid j)ulse, and the urine frequently contains albumin. 
The membrane of diphtheria is greyish-white rather than yellowish, and 
frequently spreads to the pillars and soft palate ; whereas the exudation of 
tonsillitis rarely spreads, and never to any ^eat extent, beyond the surface 
of the tonsils. The diphtheritic membrane is adherent and, when detached, 
leaves a raw bleeding surface, while that of tonsillitis is readily removed and 
more often discrete. In cases of doubt a bacteriological examination should 
always be made, and an injection of antitoxin should be given while waiting 
for the result. 

Treatment. — The patient should be kept in bed in a warm well-ventilated 
room, an initial dose of calomel, 2 to 4 grains, should be administered and 
followed by a saline aperient. Externally, warmth is usually more comfort- 
ing than cold, and a hot fomentation applied to the neck and covered by a 
large pad of cotton- wool gives some relief. Internally, especially if the 
fauces are clogged with tenacious mucus, a warm alkaline lotion, such as 
Dobeirs solution, may be used with advantage, either by means of a spray 
or a rubber ball-syringe ; but, if the inflammation is so severe that the 
patient is unable to open the mouth without pain, the lotion should only be 
used as a mouth- wash ; gargling is, of course, only possible in very mild cases. 
Lozenges containing chlorate of potash, guaiacum or formalin may be em- 
ployed. Of internal medication, sodium salicylate holds the favourite 
place in doses of 15 grains every 3 hours, and later three times a day ; or 
aspirin, 10 grains, may be used instead ; potassium chlorate in 15-grain 
doses, three or four times daily, appears to be helpful, especially in the 
follicular variety ; and guaiacum, in the form of mistura guaiaci, was at 
one time in high repute. The patient must be encouraged to absorb as much 
nourishment as liis dysphagia permits and he will usually find that soft seifii- 
solids are easier to swallow than liquids ; there is room for ingenuity and 
resource in the provision of a suitable diet, such as junket, baked custard, 
ice-cream, meat jellies and soups thickened with corn-flour or arrowroot. 
An iron and quinine mixture may be given when the acute symptoms have 
subsided. 


PERITONSILLAR ABSCESS OR QUINSY 

Etiology. — This is an acute affection due to the formation of an abscess 
outside the tonsil caused by septic secretions in the supratonsillar fossa or in 
the depths of a crypt bursting through the thin capsule of the tonsil into the 
surrounding loose areolar tissue. This process is favoured by adhesions 
obstructing the mouth of the supratonsillar fossa or the crypts, and, therefore, 

? revious tonsillitis and imperfect surgical removal are predisposing causes. 

he abscess is usually situated above and external to the tonsil, but in rare 
cases is behind it. 

Symptoms. — The afiection is unilateral; but sometimes the opporite 
side is attacked, as the first recovers. It begins with a feeling of muaise, 
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fever, often a rigor, and severe pain radiating from one side of the throat up to 
the ear and into the neck ; the cervical glands are enlarged and tender, and 
the neck stiff. Dysphagia is intense, the tongue thickly coated, and the 
breath foul. The mouth cannot be opened widely, and a good light is re- 
quired for examination, when the typical large deep-red swelling is to be seen 
bulging one side of the soft palate, rus forms in 2 to 4 days and, if left alone, 
will eventually burst, usually through the soft palate ; relief is then imme- 
diate, but occasionally the opening closes prematurely and the abscess refills. 

Complications. — Although one of the most painful and distressing of acute 
diseases, complications are uncommon, and death is very rare ; it has occurred 
from rupture of the abscess, and inspiration of the pus, during sleep. Severe 
haemorrhage may take place after spontaneous or surgical evacuation of the 
abscess when, as the blood may come from the internal carotid or from a 
branch of the external carotid artery, ligature of the common carotid is 
called for. The swelling has been known to spread to the larynx, and to 
necessitate tracheotomy. Suppuration of the cervical glands is a rare com- 
plication ; pneumonia, sej)tica)mia and pysemia are also uncommon. 

Treatment. — The general treatment is the same as that of severe acute 
tonsillitis, and the pain often calls for an occasional injection of morphine. 
Pus is probably present as soon as the swelling htis assumed a well-defined 
rounded form, still more so if there is a boggy area in the centre. The abscess 
should be opened without delay, for this cuts short the attack and diminishes 
the risk of complications ; but it does not always give immediate complete 
relief when there is marked cellulitis of the surrounding tissues. After the 
application of cocaine, a narrow sharp-pointed knife is introduced with the 
cutting edge upwards and the blade held in the sagittal plane ; it is made to 

E uncture the swelling at its most prominent part, and to enlarge the incision 
y cutting upwards as it is withdrawn. The knife should not be passed to a 
depth exceeding about J inch ; if pus is not struck, a sinus-forceps is intro- 
duced into the wound and pushed backwards until the pus is found, when it 
is opened widely to assist the evacuation. After the disease has subsided, 
rqjnoval of the tonsil is advisable, in order to prevent recurrence ; it will 
usually be found that the gland has become adherent and requires dissec- 
tion to ablate it completely. 

CHRONIC TONSILLITIS 

Chronic inflammation of the tonsils may, from the clinical point of 
view, be divided into two groups : Chronic Parenchymatous Tonsillitis or 
“ enlarged tonsils,” and Chronic Follicular Tonsillitis. 

Chronic Parenchymatous Tonsillitis 

Enlarged tonsils in children are nearly always associated with adenoids ; 
but adenoids are often found in children whose tonsils are not enlarged. 

Etiology. — This is similar to that of adenoids. The condition occurs 
chiefly in children between the kgos of 5 and 16 ; but* it frequently persists 
into adult life, although normal healthy tonsils atrophy about puberty and 
hj^pertrophy does not take place de novo after that age. The affection may 
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be the result of repeated colds or a sequela of scarlet fever, diphtheria, measles 
or whooping-cough. 

Symptoms. — The symptoms are not easy to separate from those caused 
by the concomitant adenoids, if the latter be present ; but it is certain that 
chronic inflammation of the tonsils can affect the ears, and that gastro- 
intestinal disturbances and appendicitis are produced by the septic secretion 
squeezed out of the tonsils during deglutition. Recurrent attacks of folli- 
cular tonsillitis are common ; and the cervical glands are frequently enlarged, 
may break down and suppurate, or may become tuberculous. 

The objective appearances are very, various, and it is extremely difficult 
to estimate the size, or even the healthiness, of a tonsil by inspection. Slightly 
enlarged tonsils may be prominent and may readily meet on gagging, while 
big tonsils are often largely buried in the palate or hidden beneath the plica 
triangularis— in which case a bulging can be seen at the side of the soft 
palate corresponding to the site of the upper pole. 

Treatment. — For children with slight degrees of tonsillar hypertrophy 
palliative measures may be tried ; an open-air, country life, preferably at the 
seaside, with cod-liver oil, malt, or iodide of iron, and a nasal lotion for the 
accompanying adenoids ; paints are of doubtful utility, Mandl’s solution 
(iodine, grs. vj, potassium iodide, grs. xij, peppermint oil, 11^11 j, glycerine, gi) 
is })cr]iaj)s the best. 

The tonsils should be removed when there have been repeated attacks of 
tonsillitis, after a quinsy, with any affection of the middle ear, when there 
is chronic enlargement of the cervical glands, and when rheumatic fever or 
chorea has occurred. It is usual now to remove the tonsils, if at all en- 
larged, when adenoid hy 2 )ertro})hy calls for operation in young children, 
because it is so often found that they subsequently increase in size and necessi- 
tate a second operation. When chronic cervical adenitis is present, and is not 
due to some other obvious cause, such as pediculosis or dental caries, the 
tonsils should be removed whether they a^^pear diseased or not ; in these 
cases about one-third of the tonsils are tuberculous, and this latent tuber- 
culosis cannot be recognised by inspection, many of these tonsils, indeed, 
being quite small. 

The reader is referred to surgical works for details of the operation, but 
it may be said licre that, if a tonsil requires removal, it must be removed 
completely in its capsule, for the deeper portion of a diseased tonsil is quite 
as unhealthy as the superficial ; trouble in the remaining portion is very 
common, and the previous operation only adds to the surgeon’s difficulties. 
In cases where operation is inadmissible, the tonsils may be removed by 
diathermy, or by application of a caustic, “ London Paste,” which consists 
of equal parts of caustic potash .and unslaked lime made up into a stiff paste 
with absolute alcohol. A general anaesthetic is not required, but repeated 
treatments are necessary, w’hich arc not free from pain, and it is rarely that 
all the tonsillar tissue can be extirpated by these methods. 

Chronic Follicular Tonsillitis 

In older subjects, when fibrosis has followed the hypertrophy, the stenosed 
crypts become filled with yellowish-white caseous masses. The patient 
complains of an offensive taste, foul breath, often of recurrent attacks of sore 
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throat, and of gastric disturbances. Not infrequently various forms of chronic 
toxaemia, such as fibrositis or osteo-arthritis, are induced by absorption from 
these septic foci. In many cases the tonsils are quite small ; they may look 
healthy, but pus can be squeezed Out of the crypts on applying pressure at 
the anterior pillar by means of a flat instrument. 

Treatment. — The treatment in the more marked cases is removal, and 
usually by dissection. There are, however, a good many patients who have 
only a few unhealthy crypts in the tonsils ; these may often be cured by 
passing a fine galvano-cautcry point down to the fundus, several applications 
being usually necessary. The patient may also be shown how to clean out 
the secretion with a cotton-wool mop on a fine wooden applicator, and to 
paint the inside of the crypt with Mandl’s solution. 


VINCENT’S ANGINA 

Etiology. — This affection is believed to be due to two organisms, the 
bacillus and spirillum of Vincent growing in symbiosis ; these organisms may 
be found in many ulcerative conditions of the mouth and throat, but their con- 
stant presence in this affection points to their specific character. The invasion 
of the throat is secondary to periodontal infection of the gums. It occurs 
especially in debilitated persons and under insanitary conditions and, though 
rare in civil life, was rather common during the Great War in some camps and 
barracks. 

Symptoms. — The attack begins insidiously, with malaise, general pains 
and a temperature of 100° to 101° F. The pain in the throat is slight, but the 
glands on the affected side become enlarged and tender, and the breath is 
usually offensive. The affection is nearly always unilateral. 

At first there is a patch of soft, yellowish detachable membrane on the 
affected tonsil which, in a day or two, comes partially away, exposing an ulcer 
with a well-defined margin. By the end of a week the membrane ceases to 
form, and the ulcer begins to heal. The ulceration may be quite deep in 
severe cases, but is ordinarily limited to the tonsil, and very seldom spreads 
to any distance from it. 

Complications are very rare. 

Diagnosis. — ^The disease is particularly interesting by reason of its 
liability to imitate diphtheria in its early stage, and syphilitic ulceration later. 
In both cases the discovery of numerous spirilla and fusiform bacilli in smear- 
preparations — ^they are difficult to cultivate — will help the physician to the 
correct diagnosis ; but these organisms may also be found in tertiary ulcera- 
tion, and the Wassermann reaction is occasionally positive in Vincent’s 
angina. The subacute onset, the raised temperature and the tenderness of 
the glands aid the differentiation from syphilis ; and from diphtheria the 
milder constitutional symptoms, the extremely localised lesion, the soft friable 
character of the membrane and the absence of the Klebs-Loeffler bacillus. 

Prognosis. — ^Death hardly ever occurs. 

Treatment. — As the condition ordinarily clears up in a few days, it is 
diflicult to estimate the effects of treatment. The usual remedy is the topical 
application of tincture of iodine after cleaning with peroxide of hydrogen. 
Liquor arsenicalis has been recommended as ^ mouth- wash, but it is poisonous 
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if swallowed ; it is better to apply it on a swab. Good results have been 
reported from the local application of a solution of salvarsan, which may also 
be administered intravenously. Attention must be paid to the treatment of 
the gums and teeth. 

Harold S. Barwell. 


DISEASES OF THE PHARYNX 

DIVERTICULA (see p. 547) 

ACUTE CATARRHAL PHARYNGITIS 

This is not a very well-defined affection, and is usually accompanied by 
acute rhinitis on the one hand, and by laryngitis on the other ; the tonsils 
also often participate in the inflammation. 

iEtiology. — The affection is generally due to catching cold ; it is also 
caused by traumatism of any kindf and by the irritation of hot fluids, corrosives 
or chemical vapours, and it forms a part of various acute infectious fevers, such 
as measles, German measles, scarlet fever, influenza and typhoid. 

Symptoms. — The discomfort varies from a tickling sensation, or the feeling 
of a lump in the throat, to severe dysphagia. The voice is husky and thick, 
and the cervical glands tender and somewhat enlarged. I'hcre is slight fever 
and general malaise. 

The pharynx is to a varying degree red and swollen, especially at the sides 
behind the posterior faucial pillars, where the swelling forms the so-called 
“ lateral bands.’’ The palate is swollen and relaxed, and the uvula elon- 
gated. The posterior wall is often covered by a film of tenacious mucus. 

Treatment. — The patient should stay in a warm room and avoid the irrita- 
tion of smoking, talking, alcohol or irritating foods. Calomel, 2 to 4 grains 
should be given, and followed by a saline aperient. Aspirin, or sodium 
salicylate, is helpful, and, as the naso-pharynx is involved, the nose should be 
syringed with a warm saline lotion which may also be applied to the pharynx 
as a spray. 

ACUTE SEPTIC PHARYNGITIS 

By this term is implied a series of severe infective inflammations of the 
throat, including erysipelas of the throat, oedematous, phlegmonous and 
gangrenous pharyngitis and laryngitis, and angina Ludovici. Any classifica- 
tion must necessarily be a clinical one, based on the severity of the symptoms 
and their localisation, for they can be produced by a variety of micro- 
organisms, though they are usually caused by a streptococcus. These severe 
inflammations arc foitunately uncommon, and most often, though by no 
means invariably, occur in debilitated or alcoholic persons. 

Symptoms. — ^These vary greatly with the severity of the infection, which 
ranges from a mild inflammation to the most severe septic intoxication. 
They include malaise, ^ore throat, dysphagia, hoarseness and dyspnoea. The 
temperature in some cases rises to 105° or 106° F. ; but in many of the worst 
cases it is hardly raised at all, and may be subnormal. Pleurisy, pneumonia 
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and pericarditis may ensue, or death may result from asphyxia ; but the 
worst cases die from general toxsomia and heart failure, even within 24 hours 
of the onset of the disease. 

The objective appearances, alfio,'are very variable. The pharjmx and 
palate arc of a deep purplish-red, and there may be sloughy patches or pseudo- 
membrane. The entire mucosa may be enormously swollen, and the oedema 
may involve the upper aperture of the larynx and produce asphyxia. The 
sublingual region is sometimes occupied by a peculiar brawny swelling, 
of a hardness like wood, which spreads downwards into the neck to a variable 
extent, and is known as “ agina Liidovici.” 

Treatment. — The patient must be in bed and well nursed, and every care 
must be used to ensure that he takes as much nourishment as possible. Poly- 
valent anti-streptococcic serum is sometimes very successful, and should be 
given early in a large dose (40 to 50 c.c.). Hot fomentations to the neck 
and inhalations of steam are comforting. (Edema of the upper aperture 
of the larynx should be treated promptly by scarification ; free incisions 
should be made with a curved bistoury guided by the finger, and tracheotomy 
under local ana)sthesia must not be delayed, if dyspnoea be severe or not 
relieved by scarification. For angina Ludovici a deep incision should be 
made in the middle line, as all anatomical landmarks have disappeared, 
and an attempt should be made to find pus with the finger or a director. 

RETRO-PHAEYNGEAL ABSCESS 

There are two forms — (1) Acute, and (2) chronic. 

1. The acute form is a rare affection. It occurs in children up to the age 
of 3 or 4, but is far more frequently met with in the first 12 months. It is 
due to suppuration in the prevertebral glands, situated behind the posterior 
pharyngeal wail, which retrogress and disappear in later life. The abscess 
results from absorption of sepsis from the nares, naso-pharynx, or fauces, and 
is sometimes secondary to an infectious fever. 

t Though rare, the condition is an important one, for it may easily remain 
unrecognised in a young infant, and it is usually fatal if left unopened. The 
symptoms are fever and restlessness, a hoarse cry and croupy cough, with 
difficulty in swallowing and dyspnoea. Such symptoms should arouse a 
suspicion of retro-pharyngeal abscess, which may be seen on inspection as a 
rounded swelling of the posterior pharyngeal wall. The abscess is often very 
large, and must be freely opened in such a way as to avoid aspiration of the 
pus, without an anaesthetic, and with the child firmly held, either on the 
side with the face directed somewhat downwards, or on the back with the head 
hanging almost vertically. Recovery is rapid, and no after-treatment is 
required beyond attention to the enfeebled general health. 

2. The chronic form, also, is found most frequently in children, but 
generally after the third year. It is of tuberculous origin, and is due either 
to tuberculosis of the prevertebral glands, or to caries of the cervical spine. 
The latter should be carefully excluded, for this abscess should on no account 
be opened through the mouth, as septic infection of the diseased bone will 
occur. The chronic glandular abscess, however, may Be successfully opened 
and curetted by this route, though some surgeons prefer to treat them all 
by an incision behind the sterno- mastoid. 
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CHRONIC PHARYNGITIS 

The symptoms of discomfort in the throat in the conditions grouped as 
chronic pharyngitis bear little relationship to the intensity of the changes 
seen on examination. Many people, especially heavy smokers, complain 
of no discomfort, in spite of showing decided chronic indammation ; whereas 
others, in particular dyspeptic or anaemic women or those at the menopause, 
suiler great discomfort, with no apparent local abnormality. Indeed, in 
many cases the condition is better described as pharyngeal hyperaesthesia. 

Etiology. — The causes of chronic pharyngitis are most often found in 
nasal disease, which produces inflammation of the pharynx by causing mouth- 
breathing, and by the irritation of discharges ; incorrect production of the 
voice is an important factor which is often in its turn dependent on nasal 
obstruction. Unhealthy conditions of the teeth or tonsils are further causes, 
as are the inhalation of irritating dust and vapours in various occupations, 
tobacco smoke, and over-indulgence in alcohol. A long list of constitutional 
affections are active in the Aetiology, such as gout, rheumatism, dyspepsia, 
anAomia, cardiac, disease, cirrhosis of the liver, chronic bronchitis and pul- 
monary phthisis. 

Symptoms. — The discomfort may take the form of aching, fullness, or 
feeling of a lump, a hair, or a pricking. The voice has a dead tone, and there 
is usually much hawking and frequent swallowing. I’he sufferer often be- 
comes depressed, and fears that he has cancer of the throat. The unpleasant 
sensations are markedly lessened .after a meal. 

The mucosa of the pharynx and palate is thickened, and there is a loss 
of the finer modelling of the faucial pillars ; the uvula is elongated, often 
slightly oedematous at its edges and tip. and fails to retract on phonation. 
The posterior wall is covered by a film of mucus, which puckers up and be- 
comes more obvious on touching it'with a probe or swab. The wall of the 
pharynx is traversed by enlarged venules, and sometimes it is set with slightly 
raised pink lenticular nodules of lymjdioid tissue, constituting a varicjjy 
known as granular 'pharyjigilis. In other cases two elongated masses of 
lymphoid tissue appear behind and parallel to the posterior pillars ; these 
are the “ lateral bands,” and this form is called lateral 'pharyngitis. Pharyngitis 
sicca is a dry glazed condition usually dependent on rliinitis sicca or atrophic 
rhinitis, and occasionally the crust formation of the latter disease extends to 
the pharynx, causing a genuine atrophic jyharyngiiis. 

Treatment. — The most important p.art of the treatment consists in the 
detection and alleviation of the cause, and should begin with a careful exam- 
ination of the nasal passages. Cases of pharyngeal hyperaesthesia without 
obvious local changes arc often harmed, rather than helped, by local treat- 
ment which directs attention to their trouble. Tobacco should be given 
up, and alcohol in conceDtr.ated forms, indeed the latter should be abandoned 
completely in plethoric patients and where the pharynx is congested : condi- 
ments and highly seasoned food should be avoided ; this type of patient is 
benefited by a morning dose of sulphate of soda or magnesia, a teaspoonful 
in a glass of hot water* while dressing, or by one of the natural mineral waters. 
When the pharynx is dry, or covered with tenacious mucus, an expectorant 
mixture gives relief, such as vinum ipccacuanhaB, n^xi], vinum antimoniale, 
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ni V, iodide of potash, grs. iij, spup of tolu, 3i| water, §i, three times d day. 
The throat may be sprayed with a warm alkaline saline lotion, and the 
same may be, with greater advantage, syringed through the nostrils. Of 
local applications in the form of paints, iodine is the most generally useful, 
and may be applied daily by the patient as Mandl’s solution ; iodine, grs. vi, 
potassium iodide, grs. xij, pepperment oil, glycerine, §i ; a 5 to 10 

per cent, solution of resorcin in glycerine may be employed, or, if a more 
astringent efEect is desired, iron-alum 5i, in glycerine, §i ; or the physician 
may himself apply, once or twice a week, nitrate of silver, grs. x to xxx 
to the ounce of water. In many cases, the galvano-cautery is of great value ; 
it acts as a counter-irritant and astringent, and should be applied lightly and 
with caution. Prominent granulations may be destroyed and enlarged 
venules obliterated by this means, but deep eschars should not be produced, 
and only a few applications should be made at one sitting. 

KERATOSIS PHARYNGIS 

In this condition a number of sharply defined projecting white or yellow 
nodules occupy the surface of the tonsils ; they also occur, though less pro- 
fusely, scattered over the lingual and naso-pharyngeal tonsils and on any 
lymphoid granules in the pharynx. They occur at any age after childhood, 
and usually in persons in a poor state of health. The causation is unknown ; 
the nodules consist of heaped-up epithelium and detritus containing numerous 
micro-organisms of the kind ordinarily present in the mouth. They some- 
times disappear quickly, in other casas they remain for many months, or they 
may frequently recur. They produce no symptoms, or at most a slight dis- 
comfort, and are of interest chiefly because they are frequently mistaken 
for the exudation of chronic follicular tonsillitis. Once seen they can, how- 
ever, be recognised at a glance, for they are hard and adherent, discrete and 
prominent, and occur beyond the limits of the tonsils, on the phar 3 mx and 
base of the tongue. They are usually discovered accidentally by the patient, 
wjio is naturally alarmed at their appearance. They are quite harmless, and 
local treatment is useless, for they are removed with difficulty and usually 
recur ; it is wise to reassure the patient by telling liim these facts and, if any 
treatment be required, to trust to attention to the general health, a holiday 
and change of air. 


SYPHILIS 

The primary chancre occurs on the fauces, occasionally on the pillars, 

S alate or pharyngeal wall, but usually on the tonsil. In this situation the 
isease is apt to pass unrecognised, for the symptoms are usually slight and 
the lesion masked by the general inflammation of the tonsil ; the typical 
induration is often absent, but there is always a characteristic bubo behind 
the angle of the jaw. 


Secondary Syphilis 

I 

Secondary manifestations in the fauces are a part of the normal course 
of the general disease and are intensely contagious. 
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Syftiptoms. — The subjective disturbances are usually limited to dryness 
and discomfort. Objectively there are two types of lesion, erythema and 
mucous plaque. The former is a patchy, dnsiy red rash, with well-defined 
margins, somewhat symmetrical, and affecting especially the anterior pillars 
and soft palate. It is particularly associated with the early secondary symp- 
toms ; whereas the mucous patch may be present at the same time or may 
be found later, together with tertiary manifestations. The mucous plaque 
occurs on the soft palate, tonsils and pillars ; in appearance it is a dusky, 
slightly-raised patch, with a sharply defined red margin, the surface is covered 
by a delicate milky-white layer of superficial necrosis resembling a “ snail- 
track ” or, if rather thicker, looking as if it had been touched with nitrate 
of silver. 

Diagnosis. — The appearances just described are so characteristic that 
they are of great help in the diagnosis of the general affection; if their 
nature should be misinterpreted, other secondary symptoms nearly always 
co-exist to establish the correct diagnosis. 

Treatment. — General treatment quickly cures these secondary lesions, 
though they may reappear during the first two or three years. Of local 
.treatment, abstinence from tobacco and alcohol is important, as are the 
careful use of a tooth-brush after every meal and the employment of a mouth 
wash, such as peroxide of hydrogen or chlorate of potasL 


Tertiaby Syphilis 

Tertiary lesions usually occur about the third or fourth year after infection 
but may rarely be found within a few months or may make their appearance 
at any later time throughout the patient’s life. 

Symptoms. — Two principal forms may be described — (1) superficial 
ulcer, and (2) gumma. 

1. The superficial ulcer may attack any part of the fauces, the posterior 
wall, tonsils, pillars or palate, a favourite site being the junction of the uvula 
with the edge of the soft palate. It has a flat base, with a smooth yellowisTi 
necrotic surface, and a well-defined red margin, devoid of swelling or infiltra- 
tion, and of a peculiar “serpiginous” contour as though marked out by 
segments of a series of circles. 

2. A gumma is a localised infiltration which rapidly breaks down and 
exposes a deeply excavated circular ulcer covered with a thick yellow slough. 
One favourite site is on the posterior pharyngeal wall above the level of the 
palate, and another on the posterior aspect of the soft palate ; in the latter 
situation nothing is seen from the mouth except a general dusky swelling 
of the palate until perforation suddenly occurs and irremediable damage 
has been done. After severe gummatous ulceration the resulting cicatricial 
contraction may bind the palate to the pharyngeal wall and partly or com- 
pletely shut off the naso-pharynx from the mouth. 

Of subjective symptoms, dysphagia may be very severe ; nasal obstruc- 
tion is present when the naso-pharynx is occluded by swelling or scarring ; 
the voice is altered to a dead tone when there is nasal obstruction, or to the 
characters of a cleft-palate articulation if a perforation of the palate has 
occurred. 
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Diagnosis. — From an ulcerating malignant growth the diagnosis may be 
a matter of difficulty, especially as in syphilis the dysphagia may produce 
marked cachexia and loss of weight. The gummatous ulcer is excavated, 
covered by a dirty yellow adherent slough, its margin only moderately 
thickened, often overhanging, and surrounded by an area of deeply congested 
mucous membrane ; the base of an epitheliomatous ulcer presents a nodular 
“ cauliflower aspect, and its edge is thick and everted ; palpation with the 
finger is of great value, for the peculiar hardness of an epithelioma is highly 
characteristic. The superficial tertiary ulcer is usually easily distinguished 
from lupus, the ulcerations of which are surrounded by and dotted over with 
the characteristic granules, and the lesions of which occur on a pale mucous 
membrane, while manifestations of lupus are to be found elsewhere. 
Tuberculous ulceration of the fauces is superficial, but is more intensely 
painful than the superficial syphilitic ulcer, and is a terminal event in 
advanced pulmonary tuberculosis. Actinomycosis, when it attacks the 
region of the tonsil, closely resembles an ulcerating guniTha, especially 
as it improves under administration of iodides ; the detection of the 
characteristic yellow granules will lead to their microscopical examination 
and recognition. 

Treatment. — The most energetic general treatment may be called for 
to prevent perforation of the palate or severe cicatricial deformity. Local 
treatment consists chiefly in the use of antiseptic meuth-washes and gargles. 
Orthoform by insufflation is helpful when there is dysphagia. 'J’he local 
application of 3 grains of calomel, sublimed by a spirit-lamp and insufflated 
daily from a glass tube, is to be recommended in severe cases of ulceration. 

LUPUS AND TUBERCULOSIS 

Lupus occurs most frequently in young women. It usually shows evi- 
dence of having spread from the nasal passages, and attacks first the uvula 
a,pd soft palate, whence it spreads to the faucial pillars. It appears as a 
patch made up of minute reddish nodules, each containing the typical 
“ apple-jelly ” centre ; the surrounding mucosa shows no sign of inflamma- 
tion. A progressive superficial ulceration gradually occurs, and may caiLse 
destruction of the uvula and part of the soft palate, while elsewhere scarring 
becomes evident and may finally result in considerable deformity. The 
subjective symptoms are limited to a feeling of stiffness and discomfort. 
The diagnosis is generally easy from the characteristic appearance, the 
chronicity, and the presence of lupus in the nares and on the skin. Syphilis 
is more rapid and does not spare the bony palate, which is never attacked 
by lupus. Lupus in the })harynx is far more amenable to treatment than in 
the nose, and may be expected to improve under the general anti-tuberculous 
regime of good food and open air ; arsenic in full doses is very valuable, 
beginning with 5 minims of liquor arsenicalis three times a day, and increasing 
the dose gradually to 15 minims. Tuberculin has proved disappointing. 
Of local measures, massive patches of infiltration may be curetted, but 
multiple puncture with a fine galvano-cautery point is the most useful 
method. 

Apart from the latent tuberculosis of the tonsils associated with cervical 
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adenitis, which has been referred to under chronic tonsillitis, tuberculous 
disease of the pharynx is a rare affection ; it occurs as a late and terminal 
complication of advanced consumption. The onset is acute ; the affected 
parts, especially the soft palate and faucial pillars, are covered with numerous 
tiny grey tubercles on a bright red mucosa which soon break down to form 
multiple superficial ulcers with a flat greyish yellow base. Pain is intense 
and swallowing becomes well-nigh impossible ; treatment must be directed 
to alleviating the distress with insufflations of orthoform, lozenges of cocaine 
or morphine, hypodermic injections of morphine or heroin, and saline and 
nutrient enemata. 


INNOCENT TUMOURS 

Papillomata are fairly common on the uvula, soft palate and faucial 
pillars and tonsils. They arc small pedunculatcnl warty growths and are 
easily removed. A flat sessile papilloma in this region must be regarded 
. with suspicion as a possible early ef)ithelioma and should be promptly excised 
by an elliptical incision around the site of origin. 

Arufiomata occur in the soft palate. Removal is a formidable matter 
and must be performed by incisions wide of the tumour, but should be 
avoided when possible. Electrolysis and galvano-cautery or diathermy 
puncture are preferable methods of treatment. 

Dermoid cysts, teratomata and mixed tumours, resembling those found in 
the parotid, are occasionally observed. 

MALIGNANT TUMOURS 

Epithelioma attacks the tonsils, soft palate or pharynx ; the lower pharynx 
behind the cricoid plate is often affected in females and at a younger age 
than is usual in cancer. Sarcoma usually originates in the tonsil and the 
cervical glands are secondarily involved, though generally somewhat late jn 
the disease. In the earlier stages, malignant tumours of the tonsil resemble 
simple hypertrophy and may easily escape attention ; in many cases enlarge- 
ment of the cervical glands is the first symptom, and in such the tonsil 
should always be remembered as a j)ossible site of the primary disease ; 
palpation with the finger is of great service in its detection, the firm hard 
feel of a tumour distinguLshing it from simjde enlargement. Very early 
malignant tumours of the tonsil and palate may be removed through the 
mouth by cutting wide of the growth with a knife and a pair of scissors, or 
with a diathermy knife ; application of the latter to bone causes a slow aseptic 
necrosis, which may be made use of deliberately if the bone be involved. 
Splitting the cheek gives little or no more space and is unnecessary. Tumours 
situated low down in the pharynx, may be reached by the operation of lateral 
pharyngotomy. In this operation an incision is made along the anterior 
border of the sterno-mastoid, and joined by another below the jaw, and the 
pharynx opened in front of the carotid sheath ; the mandible may also be 
divided. The ceivical glands should be cleared out. Removal is only 
feasible when the growth is distinctly limited. But the final results of surgical 
extirpation of cancer of the tonsil are very bad, and radiotherapy may now 
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be said to offer a better prospect of cure. External radiation of the growth 
and lymphatic drainage areas by radium collar, radium “gun,” or X-Rays, 
is combined with interstitial radiation by means of tubes of the element or 
emanation buried in the neoplasm. Of palliative measures, diathermy 
may be used to remove the mass of the tumour, check fungation, and relieve 
symptoms. Oral hygiene, including the removal of all unhealthy teeth, 
antiseptic sprays and insufflation of orthoform and ansesthesine for d3rsphagia, 
will do much to relieve the severity of the symptoms . Palliative tracheotomy, 
or gastrostomy, if required, should not be too long deferred. 

Harold S. Barwell. 


DISEASES OF THE (ESOPHAGUS 

NERVOUS DISORDERS OF THE (ESOPHAGUS AND DEGLUTITION 
Paralysis op Deglutition Muscles 

When the soft palate is paralysed, as in iliphtheritic neuritis, the naso- 
pharynx cannot be shut off from the rest of tlie pharynx during the act 
of deglutition. Part of the food is consequently propcdled into it instead 
of into the oesophagus, and fluids may escape through the nostrils. In 
exceptional cases the pharyngeal muscles are affected and dysphagia results. 
In progressive bulbar paralysis the muscles of the lips, tongue, jaw, and 
floor of the mouth, but not of the palate or pharynx, arc paralysed, and 
swallowing becomes increa.singly difficult. Paralysis of the tongue, palate, 
and pharynx may occur in myasthenia gravis, in which dy::<phagia is occasion- 
ally the finst or most prominent symptom. When the irritability of the 
medulla is greatly depressed, as in deep coma, dysphagia results. 

Unilateral lesions of tlic vagus do not affect deglutition, but bilateral 
lesions of the bulbar nuclei or of the peripheral nerves cause dysphagia, 
as the palate and pharynx are paralysed and the striated muscle fibres of 
the upper third of the oosoplmgus lose their tone and contractility, though 
the automatic activity of the uustriated fibres of the lower two-thirds is 
unaffected. 


Spasm op the (Esophagus 

JEtiology.— -Spasm of the oesophagus occurs most frequently as a local 
reflex complicating cancer and, much less frequently, oesophagitis and peptic 
oesophageal ulcer; in addition to the local spasm a distant reflex spasm 
involving the phar3aigo-oesophageal sphincter frequently occurs. Spasm of 
this sphincter forms the most characteristic symptom of hydrophobia. 
Hysterical spasm may occur at the entrance to the oesophagus in suggestible 
individuals, but it is rarely sufficient to cause serious (Jysphagia. 

Treatment. — ^Hysterical spasm can be relieved by the passage of a 
bougie to show that the , passage is clear, but the underlying psychological 
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factors which caused the symptom to develop require treatment by psycho- 
therapy. Some relief to the spasm caused by organic disease is gained by 
the use of atropine, and by giving a tablespoonful of olive oil containing 
10 per cent, ansesthesin before meals. The food shoidd be fluid and chemically 
unirritating. 

Achalasia op the Pharyngo-(Esophageal Sphincter 
(Plummer-Vinson Syndrome) 

Pathology. — In the voluntary initiation of swallowing the food , is 
thrown to the back of the pharynx. The sphincter at the junction 
the pharynx and oesophagus, which is normally closed, then opens and allows 
the bolus to enter the oesophagus, along which it is carried by active peri- 
stalsis. In this condition, wUch occurs chiefly in middle-aged women, 
there is inco-ordination of the muscles concerned, and the sphincter fails to 
relax (achalasia) and may even contract spasmodically. As it is almost 
always associated with atrophic inflammation of the mucous membrane of 
the tongue, which spreads to the upper end of the oesophagas, it seems 
reasonable to suppose that the inflammation involves Auerbach’s plexus in 
the region of the sphincter, exactly analogous to what occurs in achalasia 
of the cardia. The malnutrition resulting from the inability to swallow 
ordinary food, together with the achlorhydria when this is present, leads to 
secondary anaomia and sometimes splenomegaly. 

Symptoms. — The patient gradually finds difficulty in initiating the 
act of swallowing, especially solids. Tlus is associated with atrophic glossitis 
of the kind often associated with Addison’s anaemia, and progressive anaemia 
of a non- Addisonian type. Achlorhydria is frequently, but not always, 
present. The spleen is sometimes enlarged. The X-Rays reveal no ab- 
normality, and the oesophagoscope shows nothing more than occasionally 
an atrophic inflammation of the mucous membrane in the neighbourhood 
of the sphincter. 

Treatment, — Dental sepsis, which may have led to the glossitis, should 
be thoroughly treated, and a hydrogen peroxide mouth-wash should be 
frequently used. A mercury bougie should be introduced into the oesophagus 
and passed from time to time until the dysphagia disappears. The anaemia 
responds to treatment with large doses of iron, but in severe cases trans- 
fusion may be required. Liver is without effect, except in the rare cases 
in which the anaunia is Addisonian. 

Achalasia of the Cardia ; so-called Cardiospasm 

Etiology. — Achalasia of the cardia may begin at any age, but most 
commonly in adults, and males and females are equally affected. 

Pathology. — The hypertrophy of the muscular coat of the oesophagus, 
which is always present in this condition, indicates that violent efforts must 
have been made to overcome some obstruction. As no organic obstruction 
is ever found, the cardiac sphincter after death being of normal size, it is 
clear the obstruction* must be functional. Since the suggestion was first 
made that this was due to a spasm of the cardiac sphincter, the condition 
has been generally known as cardiospasm. As the symptoms may be present 
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without intermission for many years before death, a considerable degree of 
hypertrophy of the cardiac sphincter would result from the long-continued 
spasm. In very few autopsies, however, has there been any hypertrophy, 

and in several cases in which 
\ ^11^ \ \ cardiac sphincter, which is 

\ \ m \ normally about one inch long 

M v[ and corresponds with the whole 

H </ \ ^ \ abdominal oesophagus, 

exposed by operation, the 
T^/) \ / ' \ / nauscle was found to be un- 

V ^ V V usually thin. 

I believe that the obstruc- 
V \ \ tion is due to achalasia (a, not ; 

p \ \ \ I relax), or absence of 

^ I \ ^ \ ^ normal relaxation of the 

f’ardiac sphincter, which should 
occur when each peristaltic 
^ ^ ^ 1 ^ wave reaches it (Figs. 14 and 

V V ^ T 15). Food stagnates in the 

Fio. 14. -->• Diagrams of normal swalIo\%ing as seen oesophagus, which dilates as 

with the X-Rays in successive seconds. 00, more and more collects in it ; 
ffisophagus; B. bolus of food; CC, cardiac the distension of the oosophagus 

» ? P0W?*1 « 

peristalsis, which is excessively 
violent and continues at intervals throughout the day. This is the cause 
of the hypertrophy. 

Further evidence that the condition is due to achalasia and 
not to spasm is afforded by the . 

fact that, although strong peris- \ \ 

taltic waves are unable to over- ^jjj^ \ \ \ 

come the obstruction, the weight W^\ 

oi an indiarubber tube filled with \ \ 

mercury is sufficient to cause it to , 

drop through the cardia into the M \ j ' \ / ' 

stomach, the actual passage \j V Y 

through the cardia being often (a) {b) {e) 

inappri^iable to the hand which 15 . —Drawings from a case of dilated oeso- 


holds the mercury bou^C, wliich phagus secondary to achalasia of the cardiac 

can be withdrawn with equal sphincter, (a) Dilated msophagus filled 

ease ; it is not gripped, as the ®-^^h coimiin of opaque food ; 

itog» JL it 

or 18^ withdrawn from a spas- opened after additional food has raised 

modically contracted anal column in oesophagus above 8-inch height. 

Sphincter Return to condition of (a) after excess 

The achalasia is a result of ® 

degenerative changes, which Rake 

has found in Auerbach’s plexus between the circular and longitudinal 
muscular coats of the lower end of the oesophagus. The degeneration is a 
sequel of inflammation, which spreads from the mucous membrane from a 
primary oesophagitis, or results from blood-borne infection or toxasmia. 



♦ ACHALASIA OF THE CARDIA ‘ 646 

The dilated oesophagus may be able to hold as much as a pint, and its 
circumference may exceed 6 inches. 

Symptoms. — ^Achalasia of the cardia generally develops graduallyy a 
slight attack, lasting for a day or two, being followed by a period of freedom 
for a few days or even several weeks or months ; other attacks then occur 
at gradually shorter intervals, until finally the condition becomes permanent. 
The patient feels as if the food “ sticks ” ; he often recognises that the 
obstruction is beneath the lower end of the sternum, but sometimes the 
sensation is felt in the upper part or middle of the chest. Sometimes actual 
pain is produced. Salivation occurs in every case. 

As a rule the patient voluntarily relieves his discomfort within a few, 
minutes of finishing a meal by bringing up the greater part of what he has 
eaten mixed with saliva. He can generally do this quite easily, but occasion- 
ally requires to produce a vomiting reflex by tickling his throat ; in neither 
case is there any nausea. 

The weight of the column of food in the dilated oesophagus after a meal 
is sufficient to force a small proportion of the fluid present through the 
cardia as a very narrow stream ; but as soon as the height of the column 
falls below a certain point, generally about 8 inches, or the individual lies 
down, the pressure becomes insufficient and the flow ceases (Fig. 15). Con- 
sequently stagnating food is always present in the oesophagus, and a 
considerable quantity can be removed from it even after a fast of 24 hours. 

The oesophagoscope shows that the entry to the cardiac sphincter, which 
is generally at the level of the diaphragm but may be within the thorax or 
within the abdomen, is completely closed. The mucous membrane may be 
normal, but it is often red and inflamed, especially in the lowest part of the 
oesophagus, and there may be superficial erosions, which are secondary to 
the stasis. 

The general health at first remains perfectly good in spite of the fact 
that weight is rapidly lost. After a certain amount of weight is lost, a 
condition of equifibrium develops ; though extremely small quantities of 
food reach the stomach, the patient loses no more weight, and though h^is 
less strong than formerly, he may continue to live in this condition for many 
years and reach old age. 

Diagnosis. — The patient’s description of his symptons is generally so 
characteristic that a diagnosis of oesophageal obstruction can be made with a 
considerable degree of probability. This is confirmed by means of an X-Ray 
examination, which must in the early intermittent stage be made during 
an attack, when the situation of the obstruction at the cardiac spl^cter 
is at once apparent. It is next necessary to ascertain whether this is due 
to achalasia or to cancer, as non-malignant strictures are extremely rare. 
The intermittent character of the early attacks, the absence of serious con- 
stitutional symptoms in spite of rapid loss of weight, the comparatively 
early age at onset with many patients, and, in cases in which an early 
diagnosis has not been made, the long duration of the illness and enormous 
dilatation of the cesophagus point to achalasia rather than to growth. Occult 
blood is generally present in the stools in cancer, but never in achalasia of 
the cardia. In acmalasia the shadow of the dilated oesophagus narrows 
abruptly and ends at the entry into the sphincter, either on a level with the 
diaphragm or a short distance above or below it. As each additional 
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quantity of food is swallowed, a narrow and uniform channel is seen for a 
moment to join the oesophagus with the stomach before the sphineter closes 
again. In the very rare cases of simple ulcer of the lower end of the 
oesophagus the sphincter remains open, but a narrowing is seen just above 
as a result of spasm with or without cicatricial contraction, and the round 
crater of the ulcer may be recognisable. In the cicatricial obstruction which 
follows caustic poisoning, the obstruction extends for some inches upwards 
instead of being confined to the spldncter. In carcinoma the lumen of the 
cardiac sphincter is replaced by an irregular channel which extends a varying 
distance up into the oesophagus, the unaffected part of which is rarely as 
dilated as in achalasia. Further evidence is the case with which a mercury 
tube passes through the cardia in achalasia in contrast with the complete 
obstruction offered to its passage by a growth. 

Prognosis. — If the condition is recognised at the onset of symptoms, 
a permanent cure often results from treatment, but if treatment is only 
instituted when the obstruction has become continuous and the oesophagus 
greatly dilated, cure as distinct from mere relief of symptoms is less likely 
10 be obtained. In the absence of treatment, death has occurred at an 
early stage in very acute cases ; but more often the patient survives for a 
considerable period, even for 40 years. In rare cases a diverticulum may 
form in the lower end of the dilated oesophagus or cancerous degeneration 
of a wart developing on the chronically inflamed mucous membrane may occur. 

Treatment. — The simplest and most effective treatment is by means 
of a series of mercury bougies, the largest of which is 24-gauge. They are 
made of rubber tubes (dosed at the top and with a rounded lower end ; they 
are half filled with mercury. The whole series can generally be passed at 
the first sitting, which should be done with the guidance of the X-Eays. 
Afterwards only the largest bougie which the patient can himself pass should 
be used. It drops easily through the cardia and requires no pushing. It is 
kept in position for a quarter of an hour on each occasion at first, but later 
it can be withdrawn directly after it has entered the stomach. The patient 
feels relieved, and realises that ‘‘ the passage is clear as soon as it is with- 
drawn. It should be passed immediately before meals ; the food then 
enters the stomach without difliculty. In very early cases the tube may 
only need to be passed once. Generally, however, the tube has to be passed 
before each meal at first, then once a day, and gradually less often, till 
finally it is only used at rare intervals when the patient feels that some 
slight obstruction is returning. In chronic cases, which are always associated 
with secondary oesophagitis, the diet for the first 2 or 3 weeks of treatment 
should consist of nothing but a pint of milk taken three or four times a day 
immediately after the passage of the bougie ; half a pint of water should 
be drunk 10 minutes later. In the very rare cases in which a mercury 
bougie cannot be passed owing to the kinking caused by great elongation 
in addition to dilatation of the oesophagus, the cardiac sphincter should be 
stretched by the fingers inserted through an opening made in the stomach 
after laparotomy. 

Waterbrash 

Etiology. — Waterbrash may persist for years without any other 
evidence of indigestion, but it is generally associated with some form of 
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functional or organic gastric disease, and particularly with conditions, such 
as duodenal ulcer, which are associated with hyperchlorhydria, probably 
because they also give rise to reflex hypersecretion of saliva. 

Symptoms. — ^At a certain interval after a meal, which varies in different 
cases, but is fairly constant for each individual, an uncomfortable sensation 
of constriction, which may amount to severe pain, is felt deeply beneath 
the lower end of the sternum. This may be accompanied by profuse saliva- 
tion. Relief occurs on bringing up a few mouthfuls of clear fluid, which is 
generally described by the patient as being like water, though it sometimes 
contains a good deal of mucus. The fluid rises into the mouth with little 
or no effort and without nausea. 

The fluid must come from the CBsophagus and not from the stomach, 
as even when the previous meal was large and finished less than an hour 
before, no food is present in the regurgitated material, which is alkaline in 
reaction and has all the characters of pure saliva. 

When the flow of saliva is moderately excessive, it runs down the 
oesophagus without the patient’s knowledge and without the aid of actual 
swallowing ; the cardiac sphincter is naturally closed, and the fluid there- 
fore collects above it in the lower end of the oesophagus. The morning 
vomiting of alcoholic individuals is due to a similar process, though 
it is accompanied by more violent vomiting efforts. In this case the 
fluid consists of saliva with a considerable proportion of pharyngeal and 
oesophageal mucus, secreted as a result of chronic pharyngitis and 
oesophagitis. 

Treatment. — Waterbrash requires no special treatment as it is rapidly 
relieved by adequate treatment of the primary condition. 

DIVERTICULA OF THE PHARYNX AND (ESOPHAGUS 

Etiology and Pathology. — Diverticula may develop from the anterior 
wall of the middle third of the oesophagus by the traction resulting from 
adhesions between inflamed glands near the bifurcation of the trachea and 
the wall of the oesophagus ; these “ traction diverticula ” are generally 
less than an inch in depth and rarely give rise to symptoms. 

A diverticulum, which has given rise to no symptoms, is occasionally 
discovered at the lower end of the oesophagus during a routine X-Ray examina- 
tion. Its origin is generally obscure, but in one of the three cases I have 
seen it was associated with achalasia of the cardia. 

Pressure diverticula are rare, but of considerable clinical importance. 
They occur only in adults, and always develop at the muscular gap on the 
posterior wall of the pharynx between the upper and lower divisions of tne 
inferior constrictor of the pharynx at the level of the cricoid cartilage. They 
are really diverticula of the pharynx and not of the oesophagus, though 
they have generally been described as oesophageal. The lower division 
of the inferior constrictor of the pharynx forms a sphincter surrounding 
the entrance to the oesophagus. It is closed at rest, but opens during each 
act of deglutition the moment the food reaches it. If for any reason it 
does not open, the food is forced against the weak spot on the posterior 
wall of the pharynx immediately above the sphincter. A pouch of mucous 
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membrane may thus be formed ; it becomes progressively larger towards 
one side, owing to the accumulation of food in it, until it may finally measure 
as much as 5 inches in depth ^nd be large enough to contain over a pint 
of fluid, in which case it may extend into the posterior mediastinum. Its 
wall is formed of mucous membrane and submucous tissue without any 
muscular covering. 

Symptoms. — Diverticula of the pharynx sooner or later cause pro- 
gressive dysphagia. The patient complains of obstruction in the neck 
when he swallows, and a small quantity of food is regurgitated at varying 
intervals after meals. As the sac increases in size, the symptoms become 
more marked owing to obstruction of the oesophagus by the distended 
diverticulum, which finally forms a prolongation of the pharynx, the oeso- 
phagus opening as a transverse slit in its anterior wall. Increasing 
quantities of food are brought up, mixed with a large amount of mucus, 
and food eaten several dajrs before may be recognised. The patient becomes 
steadily more emaciated. Distension of the sac often causes pain, which 
is relieved when it is emptied. An irritable cough is often present, and 
dyspnoea may result from pressure on the trachea. A large diverticulum 
containing food may form a visible tumour in the neck, generally on the 
left side, which can be emptied by pressure, the food returning into the 
pharynx. 

The size, shape and exact position of the diverticulum can be recognised 
with the X-Eays after a barium meal. 

Treatment. — The only satisfactory treatment of a pharyngeal diverti- 
culum is excision. 


ACUTE (ESOPHAGITIS 

Etiology. — Acute oesophagitis may occur in various acute infective 
diseases, such as scarlet fever, and it may also complicate cancer of the 
oesophagus and spread from acute pharyngitis. In 5 per cent, of fatal 
iJkses of diphtheria the inflammation spreads from the fauces into the 
oesophagus, and in very rare cases the membrane extends as far as the cardia. 
The impaction of a foreign body in the oesophagus may cause local sup- 
puration. Acute inflammation results from swallowing boiling water or cor- 
rosive poisons, taken by accident or in attempted suicide ; owing to the 
obstruction to the passage of the oesophageal contents caused by the narrow 
cardiac sphincter the lower end is the part most affected, the upper extremity 
being next most seriously injured. 

Symptoms. — In inild cases there may be no symptoms, but more or less 
dysphajpa is generally present ; in severe cases deglutition is so painful that 
the patient may be afraid to swallow his saliva or relieve his urgent thirst 
by drinking. There may also be constant pain beneath the sternum. 
Attempts to swallow often prove unsuccessful owing to reflex spasm, the 
food being brought up at once. Mucus is expectorated, together with blood 
and pus in severe cases. 

Treatment. — ^In severe cases nothing should be given by mouth, but 
saline solution must be injected into the rectum or under the skin. Morphine 
is required for the pain. When the pain begins to subside, olive oil in half- 
ounce doses can be given by the mouth, and after a short time fluids may 
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be sipped after each dose of oil. Solid food should not be given until sw^low- 
ing no longer causes pain. If an X-Bay examination shows that a stricture 
is developing, bougies should be passed regularly as soon as the acute in- 
flammation has subsided ; but in spite of their use, complete obstruction 
necessitating gastrostomy is likely to occur in severe cases following corrosive 
poisoning. 


CHRONIC (ESOPHAGITIS 

/Etiology. — Chronic oesophagitis results from the constant swallowing 
of irritants, the most important of which are strong alcoholic drinks, and 
from septic conditions of the teeth and nasophar 3 mx. It is also a common 
sequel of stasis of food in the oesophagus, especially that caused by achalasia 
of the cardia. 

Symptoms. — As the condition is frequently associated with chronic 
pharjmgitis and gastritis, it is generally impossible to isolate the symptoms 
of one of them from the others. The morning vomiting of alcoholics is to 
a great extent caused by oesophageal catarrh (vide waterbrash, p. 546). 

Treatment. — The oesophagitis quickly disappears when the sources 
of irritation are removed by the patient becoming teetotal and all septic foci 
in the mouth being removed. 

NON-MALIGNANT STRICTURE 

/Etiology. — Stricture of the oesophagus is in rare cases congenital ; the 
middle part of the oesophagus may be represented by a fibrous cord, or 
the lower part may open into the trachea or into one of the bronchi. Acute 
traumatic oesophagitis resulting from caustic poisoning or the impaction 
of a foreign body is the chief cause of fibrous stricture. Very rarely it 
results from the healing of a peptic ulcer just above the cardiac sphincter, 
from the acute oesophagitis of fevers, and from sypliilis. A mid-oesophageal 
stricture followed broncho -pneumonia in a woman of 50 under my care. • 

Treatment. — Fibrous strictures must be dilated by the passage of 
bougies of gradually increasing size. They should be guided into the stomach 
by a piece of string, previously swallowed, threaded through their lower end. 
There is a constant tendency to recur, so a bougie must be passed at regular 
intervals. In acquired cases in which the origin is obscure, the Wassermann 
reaction should be tested ; if it is positive, anti-syphilitic treatment may 
produce much improvement, though dilatation by bougies is generally 
required as well. 


CANCER OF THE (ESOPHAGUS 

Etiology. — Primary cancer of the oesophagus occurs with about half 
the frequency of primary cancer of the stomach. Over 70 per cent, of cases 
occur in men. 

Pathology . — k large proportion of growths of the oesophagus are 
epitheliomata. They are about equally common at the upper extremity 
of the oesophagus, at the level of the bifurcation of the trachea and at the 
cardiac sphincter, these being the narrowest parts, the mucous membrane 
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being consequently most subjected to friction by coarse food. It is often 
impossible to say whether an epithelioma at the upper end of the oesophagus 
is a primary growth of the pharynx, from which it has spread into the 
oesophagus, or whether it is a primary growth of the oesophagus and has 
spread into the pharynx. Ulceration occurs at an early stage. Accumula- 
tion of food in the oesophagus above the obstruction leads to progressive 
dilatation, and the efforts of the oesophageal musculature to overcome the 
obstruction result in hypertrophy, but the dilatation and hypertrophy 
are comparatively slight, except in cancer of the lower end, as when the 
obstruction is higher up vomiting occurs so quickly that very little food 
can accumulate. 

Symptoms. — Dysphagia is almost always present, and is the first symptom 
in a large majority of cases. Most frequently a patient in perfect health 
one day experiences a slight discomfort on swallowing ; soon lie notices 
that his food seems to stick for a moment before passing on into his stomach. 
The difficulty becomes slowly but steadily more miirked, with rare inter- 
missions lasting for a few meals or at most for a few days. The patient 
often manages to swallow his food by chewing more thoroughly, by taking 
smaller mouthfuls, and by drinking after each mouthful is swallowed ; 
but more and more effort is required, until after a period, which is generally 
between 1 to 4 months, but may be as long as a year, solid food ceases to 
to pass at all and is brouglit back into the mouth a few seconds later. The 
patient generally localises the position of obstruction correctly, but he 
sometimes thinks that it is in the upper third when it is really in the lower 
third. The difficulty in swallowing continues, until after an average of 
8 months there is complete obstruction to the passage of fluids as well as 
solids. 

Pain only occurs in 40 per cent, of cas(*s ; it is most frequently absent 
when the growth is in the lowest third of the oesophagus. It occasionally 
begins a few days before or simultaneously with the dysphagia, but more 
commonly it is not noticed until the latter has been present for 1 or 2 
months. The pain may only be present during deglutition, disappearing as 
soon as the food passes the obstruction. It is situated at the level of the 
obstruction and often passes through to the back. 

Regurgitation of food almost always occurs sooner or later ; it gener- 
ally begins between 1 and 2 months after the onset of symptoms and is rarely 
delayed as long as 6 months. When the growth is situated in the upper 
third of the oesophagus the food is violently ejected out of the mouth or 
even from the nose after a coughing effort. When the middle or lower 
third is involved, the food regurgitates without effort into the mouth, often 
immediately after meals. If the oesophagus is dilated, food may be regurgi- 
tated any time up to 2 hours after being swallowed. The food is completely 
undigested and always contains mucous saliva, often in considerable quantity. 
Regurgitation of saliva alone occurs when the obstruction is sufficient to 
interfere with the swallowing of fluid as well as of solid food. Salivation 
may be continuous. The regurgitation of the contents of the dilated 
oesophagus gives relief to any discomfort or pain which is present at the 
time. The regurgitated material sometimes contains blood and pus, and 
may be very foul ; occasionally several ounces and, in rare cases, a large 
quantity of blood is vomited. 
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Progressive emaciation occurs owing to the small amount of food which 
is taken, and when obstruction is complete the loss of weight is very rapid. 
The appetite may remain good, and hunger may be very distressing in the 
early stages, but this becomes less marked as the disease progresses. Severe 
thirst with dryness of the mouth is sometimes present, and foetid breath 
is common when there is extensive ulceration. Small hard glands are 
often felt in the neck, especially just above the inner end of the clavicle 
and beneath the lower jaw. 

The vagus or recurrent lar 5 mgeal nerves, especially of the left side, may 
be involved, and one, or rarely both, vocal cords may consequently be 
paralysed. Pressure on the cervical sympathetic may cause contraction 
of the pupil with slight cnophthalmos and narrowing of the palpebral fissure 
on the affected side. Compression of the trachea or the main bronchi by 
the tumour or ]>y secondary glands may cause hoarseness, coughing and 
dyspnoea. Perforation into the trachea or a bronchus gives rise to a paroxysm 
of coughing and dyspnoea whenever food is swallowed, and death from 
broncho-pneumonia or gangrene of the lung is likely to occur. Perforation 
into the pleural cavity may produce empyema, but a serous pleural effusion 
may develop without perforation. 

Diagnosis. — In a large proportion of cases it is possible to make a definite 
diagnosis from the history and from the information obtained with the 
X-Rays, which should always be used without delay in cases of dysphagia. 
Before giving the opaque meal the thorax should be examined from every 
direction in order to exclude an aneurysm, although in the very rare cases 
in which this causes dysphiigia, other more characteristic symptoms generally 
make the diagnosis clear. Occasionally a growth of the oesophagus throws 
a shadow with the X-Rays, but this is rarely at all obvious until the symptoms 
have been present for a considerable time ; more frequently secondary 
deposits in glands form abnormal shadows in the posterior mediastinum. 
With an opaque meal the X-Rays show the exact position of any narrowing 
of the lumen of the oesophagus, the degree of dilatation above the obstruction 
and the degree of obstruction, but spasm may cause the latter to appear 
complete though it is found to be incomplete with the oesophagoscope or 
after death. In the early stages vrhen the lumen is not much reduced, or 
when as a result of extensive ulceration in the later stages fluids can be 
swallowed with ease, the bland semi-fluid opaque meal may pass down 
without revealing any abnormality. Some ordinary food which is known 
to cause pain or difficulty should then be swallowed with the opaque fluid : 
spasm is induced and the position and extent of the growth can be clearly 
recognised. 

The diagnosis of a growth of the cardia from achalasia has already been 
considered (p. 545). The presence of hard glands in the neck makes the 
diagnosis of cancer extremely probable in cases of oesophageal obstruction. 
In the rare cases in which the history and the X-Rays leave the diagnosis in 
doubt, and especially in early cases, an examination should be made with 
the oesophagoscope, by means of which the exact nature of the obstruction 
can generally be recognised. 

There may be considerable difficulty in diagnosing bet)vcen an epithe- 
lioma of the cardiac end of the oesophagus, which spreads upwardis but 
never downwards into the stomach, and a primary carcinoma of the cardiac 
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end of the stomach, which almost invariably involves the cardiac orifice 
sooner or later. With the former the dysphagia is the first symptom ; 
with the latter anorexia, pain after food, loss of weight and strength, vomit- 
ing, and increasing pallor may Appear before the dysphagia, but this is 
not always the case, as dysphagia may be the only symptom, and the per- 
centage of haemoglobin may remain normal. The X-Bays show a filling 
defect in the fundus when the tumour is gastric in origin, and sooner or later 
a mass can be felt high up under the left costal margin. 

Prognosis. — Death occurs between two and a half months and two and 
a half years after the onset of symptoms, the most common period being 
between 6 and 12 months. It is most frequently due to broncho-pneumonia, 
exhaustion from starvation being the next moLst common cause. 

Treatment. — The radical treatment of cancer of the oesophagus by 
excision of the growth has very rarely been successful, but with the recent 
advances in thoracic surgery the outlook is becoming more hopeful, as the 
diagnosis can generally be made at a much earlier stage of development 
than in cancer of the stomach or colon. 

The first question to consider in most cases is whether a gastrostomy 
should be performed ; the operation saves the patient from starvation, 
and if it is not postponed until too late the immediate mortality is small. 
It is rare, however, for the patient to survive very long, the results differing 
in this way from those of gastro-jejunostomy for pyloric cancer and colostomy 
for growths of the pelvic colon and rectum. When the disease involves 
the upper end of the oesophagus or for any other reason the use of Souttar’s 
spiral metal tube is impracticable, a gastrostomy should be advised as soon 
as diflSculty is experienced in swallowing fluids. 

When the growth involves the centre of the oesophagus, Souttar’s tube 
should be introduced through an oesophagoscope, if necessary, after preliminary 
dilatation of the stricture by bougies. Its lower end reaches beyond the 
lower extremity of the growth, whilst the upper funnel-shaped end rests on 
its proximal margin. The tube can be left in situ until the end. 

^ Treatment by radium may prolong life to a slight extent, but no case 
of cure has been recorded, and the immediate reaction is sometimes so great 
that complete obstruction results and a gastrostomy has to be performed 
at once. 

The food should be semi-fluid or fluid, and should be taken in small 
quantities at frequent intervals. Some patients are able to swallow raw 
eggs whole, as the egg white appears to relieve spasm, so that the egg passes 
intact into the stomach. A dessertspoonful of olive oil taken before each 
feed often helps its passage through the stricture. When swallowing is 
painful, as large a dose of atropine as possible short of producing unpleasant 
symptoms should be given half an hour before each feed. 

Arthur F. Hurst. 
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DISEASES OF THE STOMACH 

INTEODUCTION 

I. FUNCTIONS OF THE STOMACH 

Until recently little attention was paid to any of the functions of the stomach 
except that concerned with the digestion of proteins. It is now realised that 
several other functions are of equal or even greater importance from a 
clinical point of view. 

(а) Digestion. — (i) The pepsin of the gastric juice digests proteins in 
the presence of free hydrochloric acid. Its activity rapidly falls when the 
amount of free acid present sinks below 0*08 per cent, until it finally ceases in 
complete achlorhydria, even if hydrochloric acid is still present in organic 
combination. In spite of this digestion of proteins remains unimpaired in 
achlorhydria, as the trypsin of the pancreatic juice is capable by itself of 
digesting all the proteins consumed in ordinary meals. An increase in the 
free hydrochloric acid above the average normal does not lead to any increase 
in peptic activity. 

(ii) The conversion of caseinogen into casein by the rennin of the gastric 
juice does not appear to be of any use in digestion, as dyspepsia in infants 
may sometimes be overcome by preventing its activity by the addition of 
sodium citrate to the milk with the object of precipitating the calcium 
necessary for the change to take place. 

(б) Protection of t}^ small intestine from injury. — An important function of 
the stomach is to protect the small intestine from thermal, chemical and 
mechanical irritants. Very hot and very cold food and drink are brought to 
the body temperature ; the gastric juice dilutes chemical irritants, such as 
alcohol, and softens hard particles, and the churning movements in the 
pyloric vestibule break up lumps of insuflSciently chewed food. At the same 
time the stomach, like all other mucous membranes, attempts to protect its 
own mucous membrane from damage by secreting mucus in response to 
stimulation by chemical and mechanical irritants. 

(c) The antiseptic acid harrier of the stomach. — The free hydrochloric acid 
of the gastric juice is a very efficient germicide and rapidly destroys strepto- 
cocci swallowed from the mouth, throat and nose, as well as organisms 
present in contaminated food and drink. It also helps to keep the reaction 
of the small intestine at a level which prevents its invasion by B. coli from 
the lower ileum and colon. 

(d) Influence on the blood, spinal cord and tongue. — The stomach produces 
the “ intrinsic factor,” which by its interaction with the “ extrinsic factor ” 
produces a substance required for the haematopoietic activity of the bone 
marrow (Castle), for the nutrition of the central nervous system and for that 
of the mucous membrane of the tongue. Its exact nature is unknown, but 
its production is to some extent parallel with that of free hydrochloric add. 
The presence of free hydrochloric acid also helps in the conversion of the 
iron contained in food into a form in which it is easily absorbed so as to 
become available for the production of hsemoglobin. 
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11. GASTRIC DIATHESES 

The anatomy and physiology of the stomach of 80 per cent, of healthy people 
are so well adjusted to the exigencies of ordinary life that they are likely to 
reach old age without ever suffering from any chronic gastric disorder. Of 
the remaining 20 per cent, approximately one-half are born with a hyper- 
sthenic gastric diathesis^ and most of the other half are bom with a hypo- 
sthenic gastric diathesis, both of which are often familial. The former 
have hyperchlorhydria, which is often, though not invariably, associated 
with a short, high, rapidly emptying stomach. The latter have hypochlor- 
hydria, which is generally associated with a long, low, slowly empty in jj; stomach. 
^ Both constitutions are compatible with perfect health, but under unfavourable 
conditions each predisposes to the development of special symptoms and 
special organic diseases. The hypersthenic stomach is capable of secreting 
very little mucus compared with the hypostbenic stomach, whether in response 
to mechanical, thermal and chemical irritants or as a result of gastritis. 

In addition to the hyposthenic gastric diathesis about 2 per cent, of 
normal individuals have complete achylia gastrica, an inborn error of secre- 
tion, which is even more frequently familial than hyperchlorhydria and 
hypochlorhydria. 

III. CAUSES OF GASTRIC DISORDERS 
A. — Organic 

(i) Mechanical, chemical and thermal irritants, — The mouth acts as the 
first line of defence in protecting the alimentary tract from damage by 
swallowed irritants. Food and drink are brought to the body temperature, 
chemical irritants are diluted, lumps of food are broken up by chewing 
and are intimately mixed with saliva, which softens hard particles and coats 
insoluble ones with mucus. A man with good teeth, who takes the trouble 
to use them and avoids grossly indigestible food and excess of alcohol, 
need not swallow anything until its thermal, chemical and mechanical 
properties have been so altered that it will cause no irritation when it comes 
into contact with the gastric mucous membrane. Though the majority 
of people are provided with a first line of defence which is potentially adequate, 
comparatively few make sufficiently good use of it. Food is bolted without 
being adequately chewed, with the result that the stomach is daily subjected 
to mechanical, chemical and thermal irritants. Many people also run the 
risk of damaging their stomach by excessive indulgence in alcohol or by taking 
cocktails and spirits whilst fasting, when even a small quantity acts as a 
powerful irritant. Strong tea and coffee, curry and other spices, and condi- 
ments, pickles, and excess of totally indigestible raw vegetable matter, taken 
in the mistaken idea that plenty of ** roughage ” is good for the health, may 
have the same effect. The stomach is also frequently irritated by the un- 
conscious swallowing of the juice ” of tobacco smoked in excess. Lastly, 
many people injure their gastric mucous membrane by taking drugs, often 
qmte needlessly, for supposed constipation, rheumatism, and other self- 
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diagnosed complaints, quite apart from those used in the treatment of definite 
chronic maladies, such as bromides, iodides, mercury, creosote and copaiba. 

The stomach acts as a very efficient second line of defence for protecting 
the small intestine from mechanical and chemical irritation in 'the ways 
already described, except in achlorhydria. But it is itself liable to suffer 
in the attempt in spite of the mucus it secretes in an attempt to protect 
itself from damage, especially if the first line of defence is deficient owing to 
bolting of food or inadequate teeth. In the 80 per cent, of people with an 
average type of stomach it generally proves successful. In the 10 per cent, 
with constitutional h)rpochlorhydria and achylia the second line of defence 
is deficient ; they are consequently very likely to develop gastritis and in 
most cases the hypochlorhydria sooner or later gives place to achlorhydria. 
In the 10 per cent, with hyperchlorhydria there is ample protection against 
mechanical irritants, and also against chemical irritants if taken when the* 
stomach is full. But as hyperchlorhydria is generally associated with rapid 
evacuation, the stomach is empty for a much longer proportion of the day 
and night than in the average individual, so that there is more opportunity 
for the mucous membrane to be damaged by alcohol, tobacco and drugs. 
When gastritis has once developed in an individual with constitutional 
hyperchlorhydria, the abnormally vulnerable mucous membrane is likely 
to be further irrita1:ed by the excessive acidity of the gastric juice, which is 
completely without effect on the normal ga-stric mucous membrane. 

(ii) Infection . — Infected material is constancy being swallowed by 
people with pyorrhoea alveolaris, infected tonsils, chronic pharyngitis and 
sinusitis, and "by children with adenoids. In achlorhydria, whether due to 
primary achylia or secondary to chronic gastritis, the antiseptic acid barrier of 
the stomach is lost, and streptococcal infection of the infiamed and abnormally 
vulnerable mucous membrane of the stomach is very likely to occur. When 
gastric juice is secreted in normal or excessive quantities, and even when it is 
deficient in hypochlorhydria, swallowed bacteria are rapidly destroyed. 
When hyperchlorhydria is associated with a rapidly emptying stomach, 
the unconscious swallowing of infected material from the mouth, noseband 
throat may infect an erosion or ulcer of the gastric or duodenal mucous 
membrane during the many hours in which it is not protected by the presence 
of gastric juice. 

(iii) Hcematogenous irritants — Many acute infections may be accompanied 
by acute gastritis, which is often followed by chronic gastritis. This is 
due mainly to the direct action of bacterial toxins conveyed in the blood to the 
gastric mucous membrane, which perhaps makes an attempt to excrete them. 
Possibly the toxins produced in the body tissues themselves in acute in- 
fections may be in part responsible, just as the toxins of urcemia and those 
produced in the skin in extensive burns may cause gastro-duodenitis and acute 
ulcers. The vomiting in scarlet fever and the abdominal symptoms in gastric 
influenza are the result of acute gastritis, and acute ulcers and erosions are 
not uncommon in the stomach and duodenum in fatal cases of a great variety 
of infections. The development of hsematogenous gastritis is probably quite 
independent of any special type of gastric diathesis. 

The causes of gastritis are so numerous and so common that few people can 
pass through life without being subjected to one or more of them. Fortunately 
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the 80 per cent, of individuals with the average normal stomach are so well 

f )rotect^ that they rarely develop gastritis as a result of these insults, but 
ew of those with constitutional hyperchlorhydria and constitutional hypo- 
ohlorhydria escape. 

B. — ^Functional 

Exhaustion from physical or mental overwork, insufficient sleep, prolonged 
residence in the tropics, insufficient food, and from the toxsemia of chronic in- 
fections, such as phthisis, and acute infections, such as influenza, has a depres- 
sing effect on all bodily functions and at the same time it tends to increase the 
irritability of the visceral nervous system. This faiblesse irritable only gives 
rise to symptoms in an organ, the physiological and anatomical functions 
of which are less efficient than the average. Consequently it is only individuals 
•with the hypersthenic and hyposthenic gastric diatheses who arc likely to 
develop gastric symptoms as a result of exhaustion. Their 83 anptoms are 
then very similar in character to those produced by the organic diseases which 
may be associated with these diatheses. 

Depressing emotions and the psychological factors concerned in the 
production of the anxiety neuroses may also give rise to similar gastric 
symptoms in the predisposed. In these conditions, as with exhaustion, 
the ^agnosis from the organic diseases associated with the hypersthenic and 
hyposthenic gastric diatheses may present considerable difficulties, especially 
in cases in which the symptoms are partly functional and partly organic in 
origin. 

C.— Beflex 

Disorders of other abdominal organs maygiverisc to reflex gastric symptoms 
in individuals with the hypersthenic gastric diathesis and, less frequently, 
in those with the hyposthenic gastric diathesis. Thus chronic cholecystitis, 
chronic appendicitis, tuberculosis in the ileo-cascal region, diverticulitis, 
caroinoma of the colon and even simple constipation may give rise to reflex 
gastric symptoms. 

IV. EFFECT OF GASTRITIS ON GASTRIC SECRETION 

The functional efficiency of an organ is always reduced when it is inflamed. 
In acute gastritis no gastric juice is secreted. In chronic gastritis the 
secretion is reduced to ,an extent which varies with the severity and the 
duration of the inflammation, the actual amount of free acid present in the 
stomach in a test>meal depending upon the constitutional type of stomach 
in each individual. Thus the hyperchlorhydria of individuals with the 
hypersthenic gastric diathesis becomes less extreme or may be replaced 
by a normal curve of acidity or even, in exceptional cases, by hypochlorhydria. 
This is well seen in the ^gastritis accompanying chronic ulcer ; when medical 
treatment has resulted in the healing of the ulcer and the disappearance 
of the gastritis, the acidity is almost always higher than it was before. 

The hypochlorhydria of individuals with the hyposthenic gastric 
diathesis is in most cases eventually replaced by complete achlorhydria, 
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wUch can generally overcome by treatment (p. 678). The reduction in 
acidity in these cases is mainly due, as it is in hyperchlorhydria, to the effect 
of the inflammation on the activity of the secreting glands, but it is increased 
as a result of the excessive secretion of mucus which accompanies the inflamma- 
tion. The mucus acts partly by its mechanical action in blocking the mouths 
of the secreting tubules and partly by its chemical action in combining with 
some of the free acid. The neutralising effect is, however, slight and due umost 
entirely to the sodium bicarbonate it contains and not to its own buffer action, 
as it almost completely disappears after the salt has been separated by 
dialysis. When free acid does not return as a result of treatment &e gastritis 
has presumably led to a profound degree of atrophy of the gastric mucosa. 

It is clear that gastritis associated with high or normal acidity, so-called 
acid gastritis, is not an early stage of gastritis associated with achlorhydria, 
nor is the former a result of prepyloric gastritis and the latter of fundus* 
gastritis. Both are due to the same causes, the amount of free acid present 
depending entirely upon the constitution of the individual concerned. 


V. RESULTS OF HYPERCHLORHYDRIA 

1 have already pointed out that hyperchlorhydria tends to protect the 
stomach from irritation when the first line of defence is inadequate. But the 
deleterious effect of friction on the mucous membrane of the distal half of 
the stomach when hard or large pieces of food are swallowed still occurs, and 
irritation by alcohol, tobacco and drugs may occur during the many hours in 
which the stomach is empty. If even a mild degree of gastritis is produced 
as a result of this, the mere presence of hyperchlorhydria is likely to aggravate 
it, as, although hyperchlorhydria is not itself a pathological condition, the 
excessive acidity of the gastric juice is a potential danger. The healthy 
mucous membrane is always bathed in gastric juice, and is neither digested 
by its pepsin nor irritated by its free hydrochloric acid. After death, however, 
the mucous membrane is rapidly digested by the pepsin. During life localised 
necrotic areas may also undergo digestion, and possibly this may also occur 
in areas in which the circulation is temporarily arrested or very deficient before 
actual necrosis has occurred. As peptic digestion is no more active with 0*3 
per cent, than with 0-08 per cent, free hydrochloric acid, such digestion is 
not specially likely to occur in the presence of hyperchlorhydria. But, 
although the living mucous membrane, even when abnormally vidnerable as a 
result of gastritis, can never undergo peptic digestion, it is very likely to be 
damaged by free hydrochloric acid if present in a strength greater than the 
average. The likelihood of this is still greater when the hyperchlorhydria is 
associated with hypersecretion, when unusually strong acid continues to be 
secreted in the absence of food, which under ordinary conditions dilutes it 
and to some extent neutralises it owing to its alkaline reaction. Moreover, 
owing to the deficient power of secreting mucus, which is a characteristic of 
the hypersthenic stomach, the protection against damage afforded by a layer 
of mucus in the hyposthenic stomach is absent. In the conditions already 
described in which the failure of the first line of defence gives rise to chronic 
gastritis the excessive acid in hyperchlorhydria gives the gastritis certain 
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oharacteristics which are absent from that associated with hypochlorhydria 
and achlorhydria. It is very frequently associated with minute 
erosions, some of which may develop into acute ulcers, which may in turn 
become chronic ulcers. The condition may therefore be called ulcerative 
gastritis. When the hyperchlorhydria is associated with the rapidly emptying, 
short, high stomach, which is often a feature of the hypersthenic gastric 
diathesis, the duodenal bulb is equally involved, the condition thus being 
one of ulcerative gastro-^duodenitis, in which a chronic ulcer is most likely 
to develop in the duodenum. When, on the other hand, the hyperchlorhydria 
is associated with a long, low, slowly emptying stomach, the main stress falls 
upon the stomach ; the gastritis is likely to be more severe and a gastric ulcer 
may develop, whilst the duodenum is spared. At the same time the gastric 
stasis leads to more prolonged contact of the entire gastric mucous membrane 
'with any irritants it may contain, so that, although the distal half of the 
stomach is still the part most severely inflamed, the fundus is more affected 
than if the hypersthenic gastric constitution is present. Consequently the 
power of secreting acid by the fundus glands may be directly impaired 
and their stimulation may be reduced owing to the deficient production of the 
gastric hormone by the antral mucous membrane in response to chemical 
and reflex stimulation. In gastric ulcer the hyperchlorhydria which is at first 
present thus tends to be more or less reduced, and in very chronic cases hypo- 
chlorhydria, and in very rare cases even achlorhydria, may result. With treat- 
ment, however, the acidity always rises, though sufficient permanent damage 
may have taken place to prevent a return to the original hyperchlorhydria. 

Owing to the familial incidence of the hypersthenic gastric diathesis, it is 
common for gastric or duodenal ulcers to occur in several members of the 
same family. 

Chronic gastric or duodenal ulcers or scars of such ulcers are found in 
about 10 per cent, of all autopsies, this being also approximately the number 
of healthy young adults with hyperchlorhydria. It would appear, therefore, 
that an individual with the hypersthenic gastric diathesis is almost 
certain sooner or later to develop an ulcer. It is true that hyperchlorhydria 
may no longer be present when a test-meal is given, especially in the case of a 
gastric ulcer, but it was probably present when the ulcer first formed, perhaps 
many years earlier, and has since been masked by the coexistent chronic 
gastritis. 

VI. RESULTS OF HYPOCHLORHYDRIA AND ACHLORHYDRIA 

The incidence of achlorhydria among healthy people rises from 4 per 
cent, at the age of 20 (Bennet and Ryle), to 8 per cent, in the 30-39 period, and 
12 per cent, in the 40-49 period, but in the next three decades taken together 
there is a further rise of only about 4 per cent. It can thus be concluded that 
all or very nearly all of the individuals with the hyposthenic gastric 
diathesis as well as a few with normal acidity eventually develop achlorhydria 
as a re.sult of gastritis. 

Gastritis with achlorhydria generally gives rise to no gastric symptoms, 
though it may occasionally produce a mild form of chronic indigestion, and 
it is a not uncommon cause of nausea. 
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In achlorhydria the excess of mucus is a poor substitute for gastric juice, 
and the consequent loss of the second line of defence leads to irritation of the 
small intestine, so that duodenitis and enteritis develop in addition to the 
gastritis. The mechanical and chemical irritation of the intestines explains 
why achlorhydria is a common cause of chronic and recurrent diarrhoea. 

Swallowed bacteria flourish in the alkaline contents of the stomach and 
may invade the mucous membrane, producing an infective gastritis, which 
may ultimately lead to atrophy of the mucous membrane. They may also 
pass into the duodenum, which is normally sterile, but now swarms with 
bacteria. The increased alkalinity of the intestinal contents allows bacteria 
which are normally confined to the colon to ascend the small intestine as far 
as the duodenum and stomach, both of which contain colon bacilli from the 
large intestine even more frequently than streptococci from the mouth (Bmott). 

Chronic cholecystitis is generally a result of an ascending B, coli infection 
of the gall-bladder, which is specially likely to occur in the presence of 
achlorhydria. This explains why free hydrochloric acid is absent from the 
stomach in about 50 per cent, of patients with gallstones. 

Achlorhydria is also a very important predisposing cause of intestinal 
infections, such as typhoid and paratyphoid fever, bacillary and amoebic 
dysentery and cholera, the organisms of which are rapidly destroyed by the 
normal gastric juice, and its presence is therefore a constant source of danger 
to residents in tropical countries. 

The toxaemia which follows the intestinal infection resulting from achlor- 
hydria is one factor in about 35 per cent, of cases of rheumatoid arthritis 
and in some cases of asthma, skin diseases and other conditions associated 
with allergy, especially in children. Flushing of the face during meals is 
common in achlorhydria, and achlorhydria or hypochlorhydria is generally 
present in rosacea. 


VII. EFFECTS OF GASTRITIS ON HEMATOPOIESIS AND THE 
NUTRITION OF THE CENTRAL NERVOUS SYSTEM 

The absence of free acid from the gastric contents may interfere with the 
assimilation of the iron in food, so that in individuals who take a diet, in which 
there is only just enough iron for the needs of the body under the most 
iavourable conditions of assimilation, a simple achlorhydric ansemia develops, 
which differs from Addisonian anaemia in occurring almost exclusively in 
women and in being curable by large doses of iron, whilst liver and stomach 
extract are entirely without effect (Witts). 

Achlorhydria is found in about 98 per cent, of cases of the Addison’s 
anaemia subacute combined degeneration of the spinal cord syndrome, 
though it is now known that it is not the actual cause of it, the absence of hydro- 
chloric acid from the gastric secretion being associated with the absence of a 
substance, Castle’s “intrinsic factor,” required for the production of the 
natural stimulant of hasmatopoiesis and of another required for the normal 
nutrition of the central nervous system. The gastritis is the primary con- 
dition ; there is consequently often a history of chronic diarrhoea or other 
symptoms to which it has given rise dating from months or years before the 
onset of anaemic or nervous symptoms, and in several cases the achlorhydria 
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has been known to exist during this time. The frequent occurrence of Addison’s 
anssmia and subacute combined degeneration of the cord in more than one 
member of a family is due to the familial occurrence of constitutional achvlia 
gastrica and hypochlorhydria, which predispose to severe atrophic gastntis. 
Moreover, achylia is often present without any abnormality of the blood or 
central nervous system in relatives of patients with these diseases. 

The first function of the gastric mucous membrane to suffer in gastritis 
is the secretion of hydrochloric acid. Consequently in the majority of 
cases of achlorhydria pepsin is still secreted in normal quantity, the secretion 
of mucus is actually increased, and the production of the haematopoietic 
intrinsic factoris unimpaired. If the exciting cause of the gastritis continues 
to be at work when complete achlorhydria has developed, the gastritis 
becomes progressively more severe, especially if large numbers of virulent 
streptococci are sw-allowcd from the mouth or throat. After a time the 
damage to the secreting tubules is so severe that they can never recover their 
power of secreting acid, even if all active inflammation ceases, and at the same 
time the secretion of pepsin becomes more or less impaired. The mucus- 
secreting cells take part in the general atrophic changes of the mucous mem- 
brane, so that mucus disappears from the test-meal, its absence being a sign 
of the severity of the process and not an indication that no gastritis is present. 
In this advanced stage of gastritis the production of the intrinsic factors 
required for the normal activity of the bone-marrow and nutrition of the 
central nervous system may cease to be formed, and Addison’s anaemia and 
subacute combined degeneration of the cord develop. In a small number of 
cases this function of the mucous membrane is impaired at an earlier stage ; 
thus in three of my cases of Addison’s anaemia the secretion of free acid 
returned as a result of treatment of the gastritis, and in 2 or 3 per cent, of 
cases Addison’s anaemia and subacute combined degeneration of the cord 
develop whilst free hydrochloric acid is still being secreted. 

The haematopoietic and neurotrophic functions of the gastric mucous 
membrane are occasionally destroyed suddenly by an exceptionally severe 
attijick of acute gastritis, the symptoms dating from an attack of food 
poisoning or an acute infection. Complete gastrectomy, and very rarely 
the gastritis following partial gastrectomy and gastro-jejunostomy, may 
have the same effect. 


EXAMINATION OF THE STOMACH 

I. MOTOR FUNCTIONS 

(a) Size^ shape and position . — Inspection of the abdomen may reveal 
the outline of the stomach in thin patients, especially if pyloric obstruction has 
led to excessive activity of peristalsis. Palpation under similar circumstances 
often makes it possible to feel the lower border of the stomach. It may also 
reveal the presence of a tumour, the size, shape, position and mobility of 
which should be estimated. Percussion may give some idea as to the quantity 
of gas in the stomach, but it cannot help in the determination of its size, shape 
or TOsition. Auscultatory percussion and friction have been shown by means 
of the X-Rays to be quite valueless for examining the stomach. 



MOTOR FUNCTIONS 561 

The size, shape and position of the stomach can be readily and accurately 
determined, both in the vertical and horizontal position, by means of the 
X-Rays after a meal of strained gruel containing 4 ounces of barium 
sulphate. By palpation during the screen examination its mobility can be 
investigated and the presence of adhesions and areas of tenderness recognised. 

(5) Tone , — Splashing and succussion can be obtained in an individual 
with relaxed abdominal muscles and a stomach with normal tone. They 
give no information as to the presence of deficient tone. 

Owing to the adaptation of the stomach to the volume of its contents, 
there is little difference in the upper level of the semi-fluid chyme as seen with 
the X-Rays in the erect position whether the volume is 5 ounces or 2 
pints, and the greater curvature is only slightly depressed as the stomach is 
gradually filled. When the stomach is hypotonic, this adaptation to the 
volume of its contents does not occur ; the food drops to the most dependent 
part, the upper level of the contents slowly rising and the greater curvature 
becoming more dependent as the volume increases. It is important to dis- 
tinguish this condition from the distension without hypotonus caused by the 
continuous presence of fluid or fluid and food in the stomach when the pylorus 
is obstructed. The opaque meal then appears to fall to the bottom of a large 
stomach, but closer investigation shows that it is really falling through a 
large quantity of fluid already present in the stomach, which throws no 
shadow, but the upper horizontal level of which can be recognised at the 
normal distance below the diaphragm. If the examination is repeated after 
emptying the stomach by means of a stomach tube, its tone and size are found 
to be normal. 

(c) Peristalsis , — In unusually thin women normal peristalsis is occasionally 
visible, but in the majority of cases the presence of visible peristalsis indicates 
organic pyloric obstruction. The patient should be examined immediately 
after a meal ; in doubtful cases peristalsis can be rendered more obvious by 
massage. At a stage preceding that in which peristalsis is visible, it may 
sometimes be felt as a periodic hardening if the hand is kept for some time 
gently pressing upon the right side of the abdomen a little above the 
umbilicus. 

In pyloric obstruction the peristaltic waves can be seen with the X-Rays to 
commence in the fundus instead of in the centre of the stomach and to be 
unusually deep at a period considerably earlier than that in which they 
become visible through the abdominal wall. Reversed peristalsis generally 
indicates organic pyloric obstruction, but I have seen it also in cases of 
chronic appendicitis and lesser curvature ulcer with gastric stasis but no 
obstruction. Irregular peristalsis, and especially peristalsis which begins 
in the normal position but disappears and perhaps reappears as it passes 
along the greater curvature before the pylorus is reached, is very suggestive 
of malignant infiltration. 

(d) Rate of evacuation . — If splashing can be produced by palpation over 
the stomach at a time when it should be empty, gastric stasis is probably 
present. But there are so many possible fallacies that this is of very little 
value compared with the accurate results obtained with the stomach tube and 
X-Rays. Nothing should be eaten or drunk during the 12 hours preceding a 
test-meal. The stomach should be completely emjptied after the tube has been 
swallowed before the meal is given. In normal individuals it is uncommon 
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for more than 25 c.c. of colourless or bile-stained gastric juice to be found ; 
the starch reaction is negative, no gross food residue is present, and even 
microscopically no meat fibres and only occasionally a little vegetable debris, 
together with a few leucocytes and bacteria derived from the mouth, are seen. 
In chronic pstritis, especially when due to alcohol, a small quantity of thick 
alkaline fluid, consisting of gastric mucus with swallowed saliva and pharyn- 
geal and oesophageal secretion, is present. In the continuous secretion which 
results from an ulcer near the pylorus, even in the absence of organic obstruc- 
tion, a varying quantity of very acid fluid without any food residue is found. 
When an ulcer has led to organic obstruction, starch granules and vegetable 
debris, but no meat fibres, are present, in addition to some acid fluid containing 
starch ; the quantity of the latter is much increased if the ulcer is still active, 
as hypersecretion then occurs in addition to stasis. In malignant obstruction 
the gastric contents are thicker and contain debris of boilj vegetable and animal 
food ; free hydrochloric acid is absent, and lactic acid, together with many 
bacteria, are present. 

If the test-meal is completely evacuated in less than three liourn, no 
organic obstruction can be present. If starch is still present in the S hour 
fraction, the stomach should be completely emptied : a further estimate of 
the degree of gastric stasis can be made from the volume of starch-containing 
fluid obtained. 

Careful examination with the X-Rays before the opaque meal is given may 
show that a considerable quantity of fluid is present in the fasting stomach ; 
its upper horizontal level can be seen under the gas in the fundus, and 
splashing can be observed if the patient shakes himself. If, after an opaque 
meal, the shadow of the stomach is still visible 6 hours after a barium 
meal, nothing having been taken in the interval, stasis is present ; after 9 
hours it is probably, after 12 hours it is certainly, due to pyloric obstruction. 

It is important to remember in connection with both the test-meal and the 
X-Rays that if the patient has a severe headache at the time, any delay in 
evacuation may be due to the complete cessation of peristalsis which occurs 
during an attack of migraine. 


II. CHEMICAL FUNCTIONS 

The chemical functions of the stomach can only be adequately investigated 
by means of a test-meal. The old-fashioned test-breakfasjt is less satisfactory 
than the modern fractional test-meal, which provides information respecting 
the characters of the resting-juice and post-prandial secretion, the secretory 
response throughout the period of gastric digestion, the secretion of mucus, 
the regurgitation of bile and duodenal contents, and also allows of an accurate 
estimate of the rate of emptying. The patient, who should have taken no 
food since the night before, swallows the tube (the best form being Ryle’s 
modification of that introduced by Einhom) in the morning. The resting- 
juice is withdrawn and measured, its bile and mucus content noted, and the 
free and total acidit 3 r determined ; the presence of gross food residue or a 
positive starch reaction is diagnostic of pyloric obstruction. After with- 
drawal of the resting-juice the patient drinks one pint of oatmeal gruel, and 
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small specimens of gastric contents are withdrawn with a syringe at intervals 
of a quarter of an hour until the stomach is empty. If starch is still present 
at the end of three hours the stomach is emptied, the volume obtained is 
measured, and the tube is withdrawn. The free and total acidity in each 
specimen is estimated, Topfer solution and phenolphthalein being the 
respective indicators customarily employed. The time of disappearance of the 
starch, which may precede complete emptying, is determined by adding 
iodine to the successive samples. The free and total acidity are plotted as 
curves upon a chart. 

If achlorhydria is present, the resting-juice may be examined for lactic 
acid by Uffelman’s reagent (30 c.c. 1 per cent, carbolic acid with a few 
drops of ferric chloride solution), which it changes from blue to a canary 
yellow. An ethereal extract of the gastric contents must be used, 5 c.c. of 
gastric contents being shaken with 30 c.c. of ether. 

Microscopical examination of the resting-jiiicc may reveal the presence of 
red corpuscles. The discovery of leucocytes is only of importance if their 
number is obviously in excess of the number present in a specimen of spittle 
obtained at the same time, as in the large majority of cases they have all been 
swallowed with saliva. True excess of leucocytes indicates the presence of 
severe gastritis or carcinoma. When the resting-jnice or some or all of the 
fractions of a test-meal are red owing to the presence of blood, a bleeding 
ulcer or carcinoma is present. Specks of blood in otherwise blood-free 
specimens may be due to accidental contamination, but more frequently they 
indicate an abnormal vulnerability of the mucous membrane such as is present 
in chronic gastritis. 

Arthur F. Hurst. 


FUNCTIONAL DISORDERS OF THE STOMACH 

HYPOTONUS : ATONIC DILATATION 

• 

I'he diagnosis of atonic dilatation of the stomach, wliich is still frequently 
made, is a survival from pre -radiological days, when it was supposed to be a 
common sequel of acute infections, malnutrition and neurasthenia. In a 
hundred consecutive cases of abdominal disorders examined with the X-Rays 
by P. J. Briggs, hypotonus was present in six, and in only one of these, in 
which it was associated with an unusually long stomach, did it have any 
direct or indirect connection with the symptoms. In no case was it associated 
with infections, neurasthenia or malnutrition, and in all but one of nine cases 
of extreme wasting due to anorexia nervosa (not included in this series) 
the tone was normal. Severe hypotonus never occurs except as a result of 
exhaustion of the hypertrophied musculature of the stomach in organic 
pyloric stenosis. 


VOMITING 

Etiology. — (a) Central vomiting , — ^Vomiting is only rarely under the 
control of the will. But a person who has vomited a number of times owing 
to some central, reflex or toxic cause, may suggest to himself that certain 
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circumstances will invariably cause him to vomit. The hysterical vomiting 
which results is a common sequel of vomiting due to other causes (p. 571). 

Various emotions, especially thosfe of disgust and fear, may result in 
vomiting, especially in individuals with an abnormally excitable nervous 
system. This vomiting may occur as a result of incidents which subcon- 
sciously revive the memory of an emotion which on some particular occasion 
caused vomiting. Thus a woman who, on one occasion vomited as a result of 
terror in a railway carriage, subsequently vomited whenever she travelled in a 
train and after a time in any vehicle, and even in closed places, such as a 
church, from which she could not readily escape. The vomiting was associated 
with a vague feeling of fear but not consciously with the incident which was the 
primary cause. 

Certain organic nervous diseases, such as cerebral tumour and meningitis, 

‘ are frequently accompanied by vomiting, which may also occur in compression 
and in concussion caused by injury. This is due partly to increased intra- 
cranial pressure, and partly to direct irritation of higher parts of the brain, 
from which impulses pass to the vomiting centre. In cerebral tumour the 
relief of intracranial pressure by trephining may, therefore, cause the vomiting 
to cease. A mid-cerebellar tumour may give rise to vomiting as a result of 
direct pressure on the vomiting centre in the floor of the fourth ventricle long 
before any other symptoms develop (Symonds). 

The vomiting in migraine is also of central origin. The cyclical vomiting of 
children is generally associated with a family history of migraine, and is often 
followed by true migraine in adult life, but biochemical factors probably play 
an important part in its pathogenesis, as it is generally controlled completely 
by the administration of glucose. 

Attacks of vomiting, >vith or without nausea, but unaccompanied by any 
pain or discomfort in the abdomen, arc generally of central origin. This is all 
the more likely if they are associated with headache. 

(&) Reflex vomiting , — Reflex stimulation of the vomiting centre is the 
most common cause of vomiting. The most important source is the stomach 
itself, irritation of the mucous membrane by abnormal constituents of the 
gastric contents, whether introduced in the food or resulting from bacterial 
decomposition, being a frequent cause. Gassing was a common cause of 
vomiting during the War, some of the irritant gas being dissolved in the saliva, 
which was secreted in excess and then swallowed. Over-distension with food, 
especially if it occurs rapidly, as when a big meal is bolted, or if it continues for 
an abnormally long period as a result of pyloric obstruction, has the same 
effect. In all these cases more or less relief to the local symptoms results from 
vomiting. 

Painful stimulation of any afferent nerves, but particularly of those 
passing from abdominal viscera, such as occurs in the attacks of pain 
associated with gastric ulcer, in biliary and renal colic, in Dietl’s crises, 
and in intestinal obstruction, often causes vomiting. Tickling the fauces is a 
common method of inducing vomiting. Vomiting may also be excited reflexly 
from the lungs in phthisis. 

Bea-sickness and air-sickness are caused by a reflex arising from excessive 
stimulation of the semicircular canals. The vomiting in diseases of the ear 
in which the semicircular canals are directly or indirectly involved, as in 
M^ni^e’s syndrome, is of similar origin. The vomiting of early pregnancy 
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is probably reflex ; when persistent, it is, I believe, always hysterical and 
curable by psychotherapy (p. 572). 

(c) Toric vomiting , — Some emetics, such as apomorphine, cause vomiting 
by direct irritation of the vomiting centre. Other emetics, such as warm 
water containing salt and copper and zinc sulphate, act reflexly from the 
stomach and are consequently only effective when they are swallowed, whilst 
tartar emetic, ipecacuanha and general anaesthetics, act in both ways. 

Poisons produced in the body, as in uraemia. Graves’ disease and Addison’s 
disease, may irritate the vomiting centre. In uraemia, however, the action 
is partly reflex owing to the excretion into the stomach of toxins which 
should be excreted by the kidneys and partly a result of increased intracranial 
pressure. The bacterial toxins in acute infections, especially scarlet fever 
and gastric influenza, often excite vomiting by their irritant action on the 
gastric mucous membrane. Toxic vomiting differs from central vomiting and 
some cases of reflex vomiting in being almost invariably preceded by nausea. 

The consumption of certain foods to which a predisposed individual is 
sensitised may give rise to attacks of “ abdominal allergy,” in which vomiting 
is a prominent symptom {vide p. 730). 

Treatment. — The proper treatment of vomiting is to remove the cause. 
In toxic cases and in those due to reflexes from the stomach itself, complete 
evacuation by the stomach tube gives relief. As purely symptomatic treat- 
ment, the most useful drugs are dilute hydrocyanic acid, 3 to 6 minims of 
which should be given in 1 drachm of water, and chloretone, 5 grains of which 
can be given in a cachet and repeated, if necessary, three or four times at 
intervals of 2 hours. Sea-sickness and air-sickness can generally be prevented 
by taking 2| grains each of phenacetin and veronal half an hour l^fore and 
again shortly after starting on the journey. 

REGURGITATION 

Regurgitation of unaltered food mixed with more or less saliva occurs 
in pharyngeal and oesophageal diverticula and in oesophageal obstruction flue 
to achalasia of the cardia and cancer. In waterbrash (p. 546) pure saliva is 
regurgitated from the oesophagus. Regurgitation of small quantities of 
partially digested acid food into the pharynx and loss often into the mouth 
without effort and without nausea occurs in various forms of dyspepsia. It 
is often accompanied by a scalding sensation in the j)harynx. Regurgitation 
is frequently associated with flatulence due to aerophagy, the unsuccessful 
efforts made by the patients to bring up wind when no excess is present in 
the stomach resulting in regurgitation of some of its fluid contents. No special 
treatment is required beyond that of the primary condition ; the momentary 
discomfort is relieved by drinking water or sodium bicarbonate solution. 

RUMINATION (MERYCISM) 

Etiology. — Rumination is a very rare condition, which may occur in 
several members of the same family. It occasionally develops as a result 
of imitation, and is most frequent in neurotic individuals, in epileptics and 
in the insane. It generally begins between the ages of 12 and 20. 
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Symptoms. — Ramiimtion consists in the r('turn into the mouth of 
successive portions of a considerable part of the gastric contents after the 
completion of a meal. Tlie food is chewed again and then swallowed ; the 
process is not at all distasteful and appears quite natural to the patient. 
This serves to distinguish rumination from regurgitation ; it is, moreover, 
never associated witli dyspepsia. 

Treatment. — In some cases suppression of rumination makes the patient 
feel unwell. When this is not the case, an attempt should be made to control 
it by an effort of will. Food should l>e eaten slowly, and fluids taken as 
much as possible apart from meals. 

ANOREXIA 

Anorexia, or loss of ay)])etite, occurs in a small j>roportioii of cases of 
chronic gastritis and in the majority of cancer of the slomacli, in which it 
may be the first aymj)tom, but never in uncomplicated gastric or duodenal 
ulcer. It is common in toxjemic conditions, such as acute fevers and tuber- 
culosis. It is often yucsont when for any reason the tongue is dry or furred. 

The anorexia of neurasthenia and of hysteria (anorexia nervosa) arc 
escribed on pages 570 and 568 res])ectively. 


NAUSEA 

Etiology. — Nausea most commonly j)recedes vomiting and is relieved 
when the stomach is emydied. When associated with headache it is gencr- 
.ally due to migraine, it may occur as an indey)endcnt symptom in chronic 
achlorhydric gastritis, chronic cholecystitis and in the earliest stage of 
carcinoma of the stomach. It is sometimes the most j)rominent symy)tom 
in early tul)erculosis and at the commencement of y)rcgnancy. It may occur 
in nephritis and infections of the urinary tract, and in men it may result 
from prostatic disease. All these possibilities should be excluded before 
regarding it as of nervous origin, but there is no doubt that it is occasionally 
an hysterical symptom and due to the j)cry)Ctuation by auto-suggestion of 
nausea, which originally resulted from the emotion of disgust, although 
the actual exciting incident may have been forgotten. 

Symptoms. — The nausea may be constant or periodic. It may be sj)ecially 
associated with the consumption of fatty food or less frequently of meat, 
but it is often quite independent of the kind or nature of the food taken. 
The patient may wake up with severe nausea, which makes it difficult for 
him to eat any breakfast. He often thinks it is due to some disease of the 
stomach, and he consequently reduces the amount of food he takes ; severe 
loss of weight may result. Nausea is often increased by emotional disturb- 
ahees and may be less troublesome when the mind is fully occupied. 

GASTRIC FLATULENCE : AEROPHAGY 

Flatulence, or the presence of excess of gas, may occur simultaneously 
in the stomach and the intestine, but in many cases it is confined to the 
stomach or to some part of the intestines. 
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i£tiology. — Gastric flatulence may be caused by (a) excessive production 
of gas by fermentation or putrefaction ; (6) the introduction of excess of air 
by aerophagy ; and (c) deficient elimination. 

(а) Achlorhydria may be associated with the formation of a small quantity 
of gas by bacterial activity, but this is very rarely sufficient to cause dis- 
comfort. In pyloric carcinoma, achlorhydria is associated with severe 
gastric stasis, and a considerable excess of foul gas may be produced. 

(б) Aerophagy is the commonest cause of flatulence. It is often associated 
with functional dyspepsia, but it is equally common in organic diseases, 
especially cholecystitis and less frequently gastric and duodenal ulcer, and 
the pain in angina pectoris frequently causes aerophagy. The patient feels 
some slight discomfort in the stomach, which he thinks is due to “ wind/' 
and which he imagines he can “ disperse ” by eructation ; as there is really 
no excess of gas present, the attempt proves unsuccessful, but results in the 
swallowing of air. After half a dozen or more attempts have been made 
without success, air being swallowed on each occasion, the stomach becomes 
so distended with air that an attempt is at last successful. The excessive 
salivation, which often occurs in gastric disorders associated with hyper- 
chlorhydria, in septic conditions of the mouth and naso-pharynx and in 
diseases of the oesophagus, also leads to flatulence, as air is swallowed with 
each mouthful of saliva. The severest cases of aerophagy occur independently 
of dyspepsia in intensely neurotic women ; the symptom is then hysterice* 
A little saliva with a large quantity of air is swallowed until the stomach is 
distended, when it is noisily pumped backwards and forwards between the 
stomach and oesophagus by spasmodic movements of the diaphragm, and 
periodically expelled with a loud report. 

(c) Deficient elimination of gas occurs when absorption is diminished' 
owing to chronic gastritis with much secretion of mucus or to the obstruction 
of the portal circulation which occurs in cirrhosis of the liver and heart failure ; 
swallow^cd air and the gases produced by fermentation are insufficiently 
absorbed, and severe flatulence results. 

Symptoms. — The most common symptom resulting from gastric flatulonce. 
is a sensation of fullness in the upper part of the abdomen, especially under 
the left costal margin. The abnormal accumulation of gas in the stomach 
pushes up the diaphragm ; tliis may cause palpitation and attacks, simulating 
angina pectoris. Dyspnoea results in individuals who are predisposed by such 
conditions as asthma and cardiac weakness, and flatulence may also be the 
immediate cause of an attack of true angina pectoris, though more frequently 
the angina is the cause of the aerophagy. 

Diagnosis. — Wlien a patient complains of “ flatulence," it is first 
necessary to ascertain whether excess of gas is really present. This can be 
done most readily and accurately by means of the X-Rays, as it is often difficult 
to distinguish by percussion wdicther an accumulation of gas is in the stomach 
or in the splenic flexure of the colon. 

Pseudo-flatulence is generally due to the patient misinterpreting the 
sensation of fullness which is caused by the increased intragastric pressure 

E reduced by sudden distension of the stomach, especially if it is of the short, 
igh form, with excess of food and drink wliich have been too rapidly con- 
sumed. There is no abdominal swelling or increase in gastric resonance, and 
the patient is unable to bring up any gas, but the condition is often complicated 
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by aeiophagy. Excess of gas in the splenic flexure in carbohydrate intestinal 
dyspepsia and in the pelvic colon in megacolon often gives rise to a feeling 
of fullness in the left hypochondrium, which is mistaken by the patient for 
gastric flatulence and may occasionally lead to aerophagy. 

Pseudo-flatulence may also be caused by hysterical spasm of the diaphragm. 
This occurs most frequently as a complication of some organic disorder, 
such as gastric ulcer or colitis, or after a blow on the abdomen. It is also the 
cause of the abdominal distension in pseudocyesis, a condition in which 
pregnancy is simulated. The spasm may be continuous and last for weeks 
or months. More frequently it occurs in attacks ; a sensation of great dis- 
tension is experienced and the abdomen becomes so protuberant that the 
clothes have to be loosened. The “ distension ’’ disappears as suddenly as 
it came without eructation or passage of flatus. It often leads to a mistaken 
c diagnosis of intestinal obstruction, and laparotomies have been performed 
in spite of the fact that the distension disappears under an anaesthetic. The 
lower ribs are drawn in as a result of the pull of the contracted diaphragm, 
and firm manipulation of the abdomen causes the abdomen to become flat and 
the diaphragm to rise. The absence of excess of gas in the stomach and 
intestines can be recognised with the X-Rays, which also show the very low 
position of the diaphragm and the absence of respiratory movements. The 
condition can be cured by teaching the patient to breathe properly with his 
diaphragm. 

The gas brought up in cases of aerophagy is odourless and tasteless ; 
when caused by putrefaction in malignant pyloric obstruction it is offensive, 
and this is occasionally the first symptom of a growth. Aerophagy 
is probably present if eructation is frequently repeated ; the diagnosis is 
certain if it occurs several times in rapid succession, as fermentation 
cannot give rise to such a large quantity of gas. Eructation occurring before 
breakfast in the absence of pyloric obstruction is always due to aerophagy, 
as there is nothing in the stomach from which gas could be produced. The 
diagnosis can be confirmed by means of the X-Rays, with which it is easy to 
wal;ph the whole process of aerophagy. 

Treatment. — The treatment of flatulence due to excessive fermentation 
consists in removing the cause. When flatulence is due to aerophagy, it is 
generally only necessary to explain to the patient the cause of his trouble 
in order to cure him. He should be told not to eructate, however much he 
may desire to do so. If he finds it very diflftcult to restrain himself, he should 
open his mouth or clench his teeth upon a cork, whenever the desire is very 
strong, as it is then difficult to swallow air, though any excess of gas in the 
stomach can be expelled. When aerophagy is due to dyspepsia, this requires 
appropriate treatment. Momentary relief, sufficient to help the patient to 
forgo eructation, can generally be obtained by sipping hot water or chloro- 
form water, or by taking a few drops of a carminative, such as oil of cinnamon 
or peppermint on a lump of sugar, but the use of spirits for this purpose 
should be prohibited. 

HYSTERICAL ANOREXIA : ANOREXIA NERVOSA. 

Etiology. — ^Anorexia nervosa occurs in adolescents and young adults 
of both sexes, but much more commonly in females than males. There is 
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rarely any family history of psychoneuroses or psychoses. The anorexia 
is in most cases at first the visceral expression of some emotional disturbance, 
often an unhappy love afiair. Sometimes the {patient voluntarily reduces 
his diet with the object of overcoming a real or imaginary tendency to get 
' fat, or on account of some fanciful ideas concerning the efiect of food in stimu- 
lating sexual activity. Whatever the origin of the condition may be, the 
restriction of food results in the gradual disappearance of the appetite until 
the patient loses all desire for food. After the anorexia has continued for 
some time its origin, which is never recognised by the patient without explana- 
tion, recedes into the background, and it may remain as an hysterical symptom 
after the psychological difficulties which gave rise to it have disappeared. 

Symptoms. — The patient has a great repugnance for every kind of food, 
and as even small quantities have to be forced down, they give rise to a 
sense of complete repletion and distension and sometimes nausea. The 
patient may learn to vomit at will, and as he realises that he can overcome 
his discomfort by this means, it may occur after every meal. The small 
intake of food leads to increasingly severe constipation, and the aperients 
used for its treatment increase the abdominal discomfort. 

The patient rapidly loses weight and in time becomes extremely emaciated, 
almost all the subcutaneous fat disappearing. At first physical and mental 
activity are unabated, the restless energy and absence of fatigue being in 
striking contrast with the wasted appearance of the patient, but in the later 
stages the patient becomes weak and lethargic, and finally may lie in bed 
unable to move a limb or raise his head. In girls amenorrhoea is a constant 
symptom ; it develops at an early stage and persists for many months after 
recovery is complete in all other respects. 

The pulse and temperature are normal. The X-Rays show no abnormality 
in the alimentary tract, the constipation being due solely to the insufficient 
quantity of food residue, and gastric secretion is unaffected. The small 
intake of food results in a lowering of the basal metabolism rate. The ex- 
tremities and the nose and ears are cold and blue, the skin dry and scaly. The 
urine is normal. 

If proper treatment is not instituted, death may result from inanitiSn, 
extreme atrophy without any organic visceral lesion being found post mortem. 

Treatment. — Except in the earliest stages, it is essential to remove the 
patient from his home surroundings and to allow only infrequent visits from . 
his relations. The nature of the symptoms is explained to the patient, and 
he is made to understand that he can only recover and return to his home 
and to a normally active life when, as a result of eating a proper quantity of 
ordinary food, his weight and strength have returned, and that though this 
may entail some discomfort at first, his appetite is certain to return when 
more food is taken. It is essential to be present during the first meals after 
treatment is begun, and to be prepared to spend a very long time arguing 
over every mouthful until the meal is at last finished. When resistance 
grows less the task can be left to a good nurse, who must never leave the 
patient for a moment during meals, or the food is likely to be hidden or thrown 
away. The patient should from the first day of treatment be given a full 
diet without restrictions of any kind, and should be induced to eat everything 
he is given. With tact, explanation and persuasion this is always possible. 
The psychological origins of the trouble should not be discussed until the 
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patient has greatly improved ; even then such discussion is not always 
necessary, and it is rare for anything more than simple psychological explana- 
tion without any deep analysis to be required. 


NEURASTHENIC OR NERVOUS DYSPEPSIA 

etiology. — Most neurasthenic patients suffer from indigestion, partly 
as a result of their abnormally irritable nervous system and partly as a result 
of chronic toxaemia, depressing emotions, mental and physical overwork, 
and the other factors concerned in the production of neurasthenia, as these 
tend in themselves to inhibit the motor and secretory functions of the 
stomach. 

Symptoms. — The gastric symptoms in neurasthenia are characterised 
by their extreme irregularity, the patient feeling very ill one day and com- 
paratively well the next without any obvious reason for the change. Tlie 
most constant complaint is of vague abdominal discomfort, which rarely 
amounts to actual pain. It is gcnerixlly worst in the morning and improves 
towards evening, but in some cases the symptoms increase when the patient 
becomes more fatigued towards evening. The discomfort is aggravated by 
meals, a sensation of fullness being felt as soon as a small quantity of food has- 
been eaten, but it may be present to a less extent before breakfast. It has 
little relation to the amount or the kind of food, differing in this way from 
the discomfort of organic gastric disorders. It is increased by worry and 
excitement, while some new interest, whether it be a change of surroundings, 
a game, a conversation, a new medicine or a new doctor, leads to its temporary 
disappearance. Nausea sometimes occurs, but vomiting is unusual. Many 
patients complain of flatulence, which is more commonly due to aerophagy 
than to excessive fermentation, but may be nothing more than the result of 
misinterpreting the sensation of fullness, no excess of gas being present 
(see Flatulence, p. 566). The appetite is always diminished, though it varies 
considerably from day to day. As insufficient food is taken, the nervous 
system becomes more depressed ; this reacts again on the digestion, a vicious 
circle being produced. 

Physical and radiological examination of the stomach very rarely shows 
any abnormality. Evacuation of the gastric contents may be sliglitly delayed 
owing to periods of inertia alternating with periods of normal peristalsis. 
The secretion of gastric juice may be temporarily diminished. If neuras- 
thenia develops in a patient with the hypersthenic gastric diathesis, the 
symptoms are likely to' simulate those of duodenal ulcer. Constipation 
is almost constantly present. The abdominal muscles may be tense so that 
examination is difficult, but there is never any great degree of tenderness, and 
what is present is diffuse and variable in position rather than localised and 
constant. In other cases the abdominal muscles are weak, and symptoms 
due to visceroptosis may be present in addition to those of uncomplicated 
neurasthenic dyspepsia. 

The gastric symptoms are always associated with other symptoms of 
neurasthenia, such as headache, backache, and insomnia, and the anorexia 
leads to progressive loss of weight and strength. The abdominal discomfort 
may be accompanied by flushing of the face, palpitation and coldness of the 
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extremities. The patient is generally depressed and pessimistic ; he pays 
great attention to all his bodily functions, constantly looking at his tongue, 
taking his temperature and examining his stools. His account of his 
symptoms is full of details, and he often has some theory to account for them, 
believing himself to be suffering from “ acidity or “ liver,” or fearing that 
he is afflicted with cancer. 

Treatment. — The patient’s confidence can only be gained after a very 
thorough examination. He can then be told that he has no organic disease, 
and that with perseverance he will get well. The general neurasthenic 
condition first requires attention; for this mental and physical rest, followed 
by graduated exercise, and sufficient food to overcome the inanition are the 
chief indications. Congenial surroundings, cheerful companions and appetis- 
ing food arc of great importance, and consequently strict isolation is not 
required. The treatment of the stomach itself depends upon the condition 
of the motor and secretory functions. 

HYSTERIA 

When symptoms such as vomiting, anorexia, nausea and abdominal pain 
have been caused by emotional disturbance or by gastritis, gastric ulcer, 
•appendicitis or other organic cause, they may continue or recur as the result 
of suggestion after the original cause has disappeared. They are then 
hysterical symptoms. Hysterical digestive symptoms are always curable by 
psychotherapy. In severe cases it is essential to remove tlie patient from his 
home surroundings. In the majority of cases explanation, persuasion and 
re-education effect a cure without recourse cither to gross suggestion or to 
elaborate psycho-analysis. 


Hysterical Vomiting 

Hysterical vomiting occurs during or immediately after meals. It is 
effortless and generally unaccompanied by nausea, so that a patient may vomit 
meat and vegetables, and immediately afterwards be ready to eat a sweet 
which he retains without difficulty. The stomach is generally only partially 
emptied, so that nutrition is preserved, but in rare cases nothing is retained, 
and severe emaciation, together with the changes in the urine which result 
from starvation, and have erroneously been ascribed to intoxication, result. 
The diet has often no effect, vomiting being as frequent with milk alone as 
with a fuU diet. 

When the vomiting of early pregn«ancy, which is probably reflex in origin, 
occurs after every meal instead of only in the morning, and when it persists 
after the eighth week, it is often called the 'pernicious vomiting of 
pregnancy. It has generally been regarded as toxic on account of certain 
changes in the urine and associated symptoms. I am convinced, however, 
that it is always hysterical, as in my experience it can invariably be cured 
by psychotherapy with great rapidity. The changes in the urine — excess of 
organic acids and a rise in the ammonia index (the proportion of nitrogen 
present as ammonia compared with that as urea) are entirely secondary to 
the starvation and dehydration which result from persistent vomiting. 
However marked these changes may become — and I have known the ammonia- 
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index rise from the normal 5 to 28 — and however severe the so-called toxic 
symptoms may be, such as a dry, black tongue and a pulse as rapid as 160, 
they all disappear within 24 or 48 hours with psychotherapy in the form of 
explanation and persuasion withoht either suggestion or drug treatment. 
The condition must of course be distinguished from the vomiting, which 
begins in the later stages of pregnancy and is only one symptom of some 
obviously toxic condition, such as eclampsia or acute necrosis of the liver. 

Treatment. — A patient with hysterical vomiting should be kept in bed 
and isolated. After the primary cause has been discovered and explained 
to him, he should be made to realise that now that this has disappeared, 
his stomach has simply developed a bad habit, which it must be educated to 
give up. In the large majority of cases, explanation and re-education with 
firm handling by means of persuasion rapidly lead to complete recovery. 

HiEMATEMESIS 

Etiology. — H®matemesis results most frequently from gastric and 
duodenal ulcer. It occurs, generally in smaller quantities, in cancer of the 
stomach. The term gastrosiaxis was at one time applied to the haemorrhage 
which was supposed to occur, especially in chlorotic girls, in the absence of 
any organic lesion ; but it is probable that very small rapidly healing and 
often multiple erosions or acute ulcers, which readily escape detection both 
at operation and post-mortem, are present in such cases (see Acute Ulcer). 
Sometimes the mucous membrane appears at operation to “ weep blood, 
and the slightest touch causes haemorrhage ; this condition is due to haemor- 
rhagic gastritis which is generally the result of some infection or intoxication. 
There is no evidence that vicarious menstruation from the stomach ever 
occurs, although haematemesis is rather more common during menstruation 
than in the intervals. Haematemesis may result from congestion of the 
mucous membrane in cirrhosis of the liver, and rarely in heart failure. 
Bleeding from the stomach is a common symptom of splenic anaemia even 
in'the early stages when the liver is still healthy. It may also occur in the 
haemorrhagic diathesis, which is in most cases associated with a reduction in 
the number of blood platelets and delayed bleeding time (thrombocytopenic 
purpura) ; it is then generally preceded and accompanied by purpura and often 
by haemorrhage from the nose, kidneys or other organs, but in some cases 
it may be the sole manifestation of the condition. In rare cases haematemesis 
is caused by bleeding from multiple telangiectases of the gastric mucous mem- 
brane in patients with familial telangiectasia ; it is then almost invariably 
associated with epistaxis. Finally, blood from the naso-pharynx, mouth, 
oesophagus and lungs may be swallowed and vomited. 

Diagnosis. — ^Direct examination of the nose, gums and pharynx excludes 
the possibility of the blood coming from these sources. Haematemesis may 
be distinguished from haemoptysis by the fact that in the former the blood is 
generally dark, partly coagulated and mixed with more or less food, whereas 
in the latter it is bright red, frothy and unclotted ; in the former the symptoms 
may point to gastric disease, in the latter to disease of the lungs or the heart ; 
in the former the presence of occult blood in the stools and sometimes melaena 
is a constant sequel, and the haemorrhage is not often repeated, whereas in 
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the latter the stools contain no blood, and the patient generally continues to 
expectorate blood-tinged sputum for several days. In chronic ulcer and 
carcinoma of the stomach a history of other gastric symptoms can always 
be obtained, though in chronic ulcer they may be very mild in character 
and of short duration. In cirrhosis of the liver, symptoms of alcoholic 
gastritis are often present, and the liver is generally hard and enlarged. When 
hsematemesis occurs without other symptoms an acute ulcer or erosion is 
generally present, if splenic ansemia can be excluded by the absence of 
splenomegaly and leucopenia, the haemorrhagic diathesis by absence of 
purpura or bleeding from other mucous membranes and the presence of a 
normal number of blood platelets and normal bleeding time, and familial 
telangiectasis by absence of epistaxis and telangiectasia of the face. 

Treatment. — The patient should be kept in the supine position, and 
should not leave his bed even to micturate or defsecate until there has been 
no haemorrhage for 48 hours. In order to keep him completely at rest, it is 
generally advisable to inject morphine. Nothing should be given by mouth 
for 48 hours ; small quantities of dilute citrated milk may then be drunk, 
as described in the treatment of gastric ulcer. If the haemorrhage recurs, 
starvation should be continued still longer and saline solution administered 
by rectum. No addition should be made to the strict diet until at least 48 
hours after the disappearance of occult blood from the stools. An enema 
should be given the third day after the haemorrhage if the bowels have not 
been opened. 

If the haemoglobin falls below 40 per cent., the patient should be trans- 
fused. If the haemorrhage is gastric and not duodenal in origin and con- 
tinues to a dangerous extent, a stomach tube attached to Senoran’s evacuator 
should be passed ; the stomach is emptied and then washed with successive 
half-pints of iced water until the latter is no longer tinged with blood, when a 
drachm of adrenalin chloride (1 in 1000) may be left in the stomach. 


ORGANIC DISEASES OF THE STOMACH 
ACUTE GASTRITIS 
(a) Acute Catarrhal Gastritis 

etiology. — Acute catarrhal gastritis is caused by severe irritation of the 
mucous membrane of the stomach. A very indigestible meal, especially if the 
patient is already suffering from chronic catarrh, excess of strong alcohol and an 
overdose of an irritating drug are common causes. In many cases the irritant 
is a toxic product of bacterial activity in food, several individuals being 
often simultaneously afEected. The toxins of influenza, scarlet fever, septi- 
csemia and other acute infections and those of ursemia may be excreted into 
the stomach and give rise to gastritis. The swallowing of saliva in which 
chlorine and other irritating gases were dissolved often resulted in the pro- 
duction of acute gastritis during the War, but the symptoms were generally 
overshadowed by the more serious pulmonary symptoms ; in some cases 
hsematemesis and in several others occult blood was present, showing the 
severity of the lesion. 
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Symptoms. — The symptoms start acutely soon after the entrance of the 
irritant into the stomach, but they may be postponed for several hours 
when the attack is due to a toxin produced by bacterial activity within the 
stomach. A sensation of fullness and discomfort is felt in the epigastrium ; 
heartburn is common, and in severe cases there is acute pain. Tenderness 
is diffuse and generally only moderate on degree. The abdomen may be 
distended. The appetite is completely lost, but thirst is excessive. The 
tongue is covered with a thick dirty fur, and there is an unpleasant bitter 
taste in the mouth. The patient constantly eructates, and the gas brought 
up is often foul-smelling. Vomiting, preceded by nausea, almost always 
occurs, and gives more or less relief to the discomfort and pain. The food 
eaten at the previous meal, mixed with mucus but with little or no gastric 
juice, is first rejected ; subsequently mucus with saliva, which is generally , 
secreted in excess, bile and occasionally small quantities of blood are 
vomited. Severe constipation is present unless the irritant also acts upon the 
bowels and causes diarrhoea. The vomited matter contains no free hydro- 
chloric acid, but is generally acid in reaction owing to the presence of lactic, 
butyric and other fatty acids ; the saliva and mucus present may, however, 
give it an alkaline reaction. Microscopically leucocytes, epithelial cells, 

, bacteria and sometimes blood are found. 

The patient is pale, prostrated and complains of headache and thirst. 
These symj)toms are most marked in infective cases, when the ])atient may 
also be drowsy and even delirious. The temperature is generally slightly 
raised, but it may be high, especially in children, and the ])ulse is rapid. The 
urine is concentrated and may contain a trace of albumin. Herpes labialis 
is sometimes present. 

Diagnosis. — In severe pyrexial cases the symptoms may simulate the 
onset of an acute infection, such as typhoid fever, but the rapid improvement 
soon makes the diagnosis clear. I have seen cases in which the pain, tender- 
ness and rigidity were so severe that considerable doubt was felt at first 
whether a gastric ulcer might not have perforated. 

• Prognosis. — Recovery generally takes place within 24 or 48 hours, but 
in toxic and infective cases the acute symptoms may persist for several days, 
at the end of which they may suddenly disappear. The condition often 
passes into chronic gastritis, which may remain completely latent, though 
the stomach is often abnormally irritable for a considerable time. ^ 

Treatment. — The patient should be kept warm in bed with hot fomenta- - 
tions on the abdomen. If the stomach is not spontaneously emptied, vomit- 
ing should be induced by drinking half a pint of warm water, in which a 
drachm of sodium bicarbonate has been dissolved ; when this fails, the 
stomach should be washed out. 

Chloroform water often relieves the nausea. Castor oil, followed, if 
necessary, by a saline aperient, should be administered if there is constipa- 
tion. No other drugs need be given except in the rare cases in which very 
severe pain persists after the stomach is empty, when an injection of morphine 
may be required. Nothing but water, which may be flavoured with tea, 
should be taken until all the acute symptoms have disappeared ; sweetened 
arrowroot made with water may then be given, and, as the appetite returns 
and the tongue cleans, dilute citiated milk, farinaceous food, eg^, and 
IS a chicken and meat can be added to the diet. If the appetite does 
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not return by the end of a week, an acid and bitter mixture should be given. 
A test-meal should be given when the patient is convalescent, as if chronic 
gastritis, with or without achlorhydria, has developed, appropriate treatment 
may prevent the onset of various complications at a later date. 

(6) Acute Suppurative Gastritis 

Etiology. — This very rare disease is due to the invasion by streptococci 
or less frequently pneumococci, staphylococci or B, coli, of the submucous 
tissue through a carcinomatous ulcer, or still more rarely through a chronic 
ulcer or the wound left after an operation on the stomach. In exceptional 
cases the point of invasion cannot be recognised. The condition may also 
occur in pyaemia, anthrax and smallpox. 

Symptoms. — Epigastric pain and tenderness are severe. Vomiting is 
always present. The vomited matter may contain pus owing to the rupture 
of a localised abscess into the lumen of the stomach. Peritonitis generally 
supervenes in the course of 2 or 3 days. The general symptoms present are 
those common to severe infections. 

Prognosis. — A local submucous abscess may burst inwards and 
spontaneous recovery follows, but more commonly it ruptures outwards, 
producing general peritonitis. Difiuse suppurative gastritis always ends in 
peritonitis. 

Treatment. — In very rare cases a localised abscess has been treated 
successfully by operation. 

(c) Acute Phlegmonous Gastritis 

.Etiology. — Phlegmonous gastritis results from the ingestion of irritant 
poisons, such as concentrated acids and alkalis, arsenic, antimony and 
phosphorus. 

Symptoms. — The local symptoms are similar to those of acute suppurative 
gastritis, except that the vomited matter frequently contains blood and 
sometimes sloughs. The patient is collapsed and may become comatose, 
the exact symptoms depending upon the nature of the poison. 

Prognosis. — Death frequently occurs from shock, general peritonitis or 
the effect of the poison on other parts of the body. If the patient recovers, 
achylia gastrica is almost always present as a result of atrophy of the mucous 
membrane, and pyloric obstruction frequently develops. A patient of mine 
vomited a complete cast of the pyloric half of his stomach a month after 
swallowing spirits of salts ; recovery followed gastro-jej unostomy performed 
for the obstruction which ensued. 

Treatment. — An attempt should be made to dilute and neutralise the 
poison. When this is impossible the stomach should be washed out. Morphine 
should be injected to relieve pain and to keep the patient quiet. 


CHRONIC GASTRITIS 

Etiology. — Chronic, gastritis is an extremely common condition. Its 
aetiology and pathogenesis have been discussed in the Introduction (p. 654)i 
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A catarrhal condition of the gastric mucous membrane is a common sequel 
of the congestion caused by diseases of the heart, lungs and liver. 

Symptoms. — Chronic gastritis is often completely latent. When symptoms 
occur, their nature depends upon whether the condition has developed in an 
individual with the hypersthenic gastric constitution — acid gastritis, or in 
one with the hyposthenic gastric constitution — achlorhydric gastritis. 

(a) Acid gastritis . — Acid gastritis rarely gives rise to symptoms unless it 
is complicated by acute or chronic ulcer (g.u.). In the exceptional cases in 
which symptoms occur in uncomplicated cases they are indistinguishable 
from those of ulcer, and a diagnosis can only be made when repeated X-Ray 
examinations show that there is no gastric or duodenal deformity in spite of 
the presence of typical symptoms, tenderness and rigidity, associated with 
hyperchlorhydria, and with or without occult blood in the stools. As the 
hypersthenic stomach is incapable of secreting much mucus, the absence 
of mucus from the fractions of a test-meal cannot be considered as evidence 
against the presence of gastritis. 

The treatment is that of ulcer, but the period of bed and strict dieting 
need not be prolonged more than a week unless occult blood continues to 
be present in the stools. It is, however, essential that the patient should 
permanently follow the “ post-ulcer regime ” (p. 586), as otherwise an ulcer 
will almost certainly develop sooner or later. 

(b) Achlorhydric gastritis . — In the Introduction it was pointed out that 
achlorhydria is almost certain to develop if chronic gastritis occurs in a 
patient with the hyposthenic gastric constitution. The symptoms are 
mainly due to the aclilorhydria and the complications to which it gives rise, 
so that it is unusual for the condition to be discovered when there is still 
free acid in any fraction of the test-meal. 

The most common gastric symptom is nausea, although it is only present 
in a small percentage of cases. It occurs especially in the early morning, 
but may last throughout the day. When severe it leads to anorexia, which 
may also be present in the absence of nausea. The association is particularly 
evident in alcoholic gastritis, in which morning nausea with inability to eat 
any breakfast in spite of a good aj)petite for lunch and dinner is a char- 
acteristic symptom. 

Pain never occurs in uncomplicated achlorhydric gastritis, but slight 
epigastric discomfort, generally described as fullness, pressure or heaviness, ^ 
is not uncommon. It follows immediately after meals, and may last several 
hours in the small group of cases in which evacuation is slow. It is often 
partially relieved by belching, but frequent attempts to eructate may result 
in aerophagy. In spite of the presence of achlorhydria heartburn and acid 
regurgitation, which are relieved by sodium bicarbonate, may occur. Tender- 
ness is slight and ill-defined, and there is no rigidity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort is 
unusually prolonged. It is often to a large extent voluntary, the patient 
having discovered that it gives him relief. The vomited material generally 
consists of undigested food mixed with mucus, but the morning vomit of 
alcoholics is an alkaline, mucous fluid, largely composed of swallowed saliva 
and secretion from the inflamed pharynx and oesophagus. 

Constipation is generally present, but in one group of cases chronic or 
intermittent attacks of diarrhoea occur, and may persist for many years 
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without any gastric symptoms which might suggest its gastrogenous origin 
{vide p. 612). 

The tongue is generally clean, but in alcoholic gastritis it is often furred 
and the patient complains of an unpleasant taste in his mouth. In severe 
chronic gastritis with complete achylia, especially when associated with 
Addison’s anaemia, atrophy of the filiform papill|B occurs, often accompanied 
by recurrent attacks of subacute glossitis, in which the patient complains of 
soreness of the tongue. 

The size, tone and rate of evacuation of the stomach are generally normal, 
but evacuation is unusually rapid and the stomach short and high in some 
cases of complete achylia. In the achlorhydria following the gastritis of an 
acute infection it may be slow owing to the rapid exhaustion of peristalsis, 
the X-Rays showing periods of complete inertia alternating with periods of 
normal activity. 

The test-meal gives some indication of the severity of the gastritis. 
In early cases a little free acid may be present in some of the fractions, but 
more commonly by the time the patient comes under observation achlorhydria 
is complete. In most cases mucus is present in the resting juice and in each 
fraction, and the curve of total acidityuremains moderately high above the 
base line. In advanced cases, in which atrophy of the mucous membrane 
has occurred and involved the superficial mucus-secreting cells as well as the 
tubules, mucus is absent and the total acidity is much reduced. So long as 
mucus is present, treatment is likely to result in recovery of the power of 
secreting free acid, but this is very rare in the absence of mucus. In the 
former case, but not in the latter, an injection of histamine when fasting or 
at the end of the test-meal is generally followed by the secretion of free acid. 
It is, however, unnecessary to perform this test, which often gives rise to 
unpleasant general symptoms, as histamine never succeeds in producing free 
acid when treatment with lavage fails. 

The irrecoverable achylia gastrica which results from severe gastritis 
is clinically indistinguishable from constitutional achylia gastrica, in which 
the gastric mucous membrane is quite normal unless secondary gastritis 
has developed. A family history of achlorhydria or of conditions generally 
associated with achlorhydria, and the absence of any history of acute gastritis, 
would point to the constitutional origin of the achylia. 

Treatment. — All possible causes of gastritis should be removed as far 
as possible. The teeth should be put into perfect condition and artificial 
ones supplied when necessary. Septic tonsils should be enucleated, and 
nasal infections thoroughly treated. If the tongue is furred it should be 
frequently scraped, and sufficient dry food should be given to promote an 
adequate secretion of saliva. The food should be thoroughly chewed 
and eaten at regular times, the last meal at least two hours before going to bed. 
The patient should rest for half an hour after meals, and if he is tired, for 
half an hour before meals. 

Alcohol should be entirely prohibited, and smoking limited to a few 
cigarettes with woollen plugs in the mouthpiece after meals. Tea must be 
weak and freshly brewed, and coffee only drunk if mixed with at least an 
equal quantity of milk. Meat should be allowed at only one meal a day^ 
and should be very tender. Game and ripe cheese, coarse oatmeal and bread 
substitutes, skins and pips of fruit, salads, pickles and green vegetables, except 
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as purges, should be prohibited. A pur6e of spinach is particularly useful, as 
it contains a histamine-like substance which is a powerful stimulant of 
gastric secretion. In severe cases ^t is best to start with a diet similar to that 
required for the treatment of ulcer. 

If any mucus is present in the test-meal, the stomach should be washed 
out every morning with dilute hydrogen peroxide, beginning with 1 drachm 
and increasing gradually to 4 drachms to the pint. The oxygen given off 
dislodges the mucus from the surface of the mucous membrane, and at the 
same time acts as an antiseptic, and perhaps stimulates the secretion of gastric 
juice. The lavage should be continued until no mucus is washed away ; it 
can then be given every other day, then twice a week, and finally once a week 
for some months. The test-meal should be repeated after the mucus has 
disappeared ; the secretion of acid returns in 80 per cent, of cases, often 
within a fortnight, but occasionally only after 4 to 6 weeks. If the original 
test-meal showed that no mucus was present, it is rarely worth while trying 
treatment by lavage, as the atrophy of the gastric mucous membrane is 
generally too far advanced for the secretion of acid to return. 

In old and debilitated patients, for whom lavage would seem too strenuous 
a treatment, a teaspoonful of sodium bicarbonate in a glass of soda water, 
drunk whilst fasting first thing in the morning, has a similar though less 
powerful action. 

If treatment by lavage does not result in the return of secretion, and in 
all cases in which mucus is absent from the original test-meal hydrochloric 
acid should be given. From I to 2 drachms in 5 to 10 oz. of water, to which 
sugar and the pulp and juice of an orange have been added, are drunk before 
breakfast and as a beverage with lunch and dinner ; 5 grains of pepsin 
should be added to the two latter doses. 

The bowels should be kept regular by taking honey, fruit jelly, stewed 
fruit, from which pips and skins have been separated, and vegetable purees. 
If necessary, liquid paraffin can be given, but irritating aperients should be 
avoided. 


GASTRIC AND DUODENAL ULCER 

jEtiology. — A chronic gastric ulcer was found in 2-2 per cent, and a 
chronic duodenal ulcer in 3-8 per cent, of 4000 consecutive autopsies in- 
tensively studied from the point of view of gastro-intcstinal pathology 
(M. J. Stewart). The scars of healed ulcers were found in the stomach in 
2-3 per cent, and in the duodenum in 3 per cent, of the series. Chronic 
ulcers or scars were found in the stomach and duodenum of the same individual 
in 0-5 per cent. Thus a chronic ulcer, healed or unhealed, was found in 
9*5 per cent, of post-mortems, and it may therefore be assumed that about 
10 per cent, of all individuals suffer at some time in their lives from a chronic 
gastric or duodenal ulcer. Clinically chronic duodenal ulcer is recognised 
between three and four times as frequently as chronic gastric ulcer. The 
post-mortem statistics are, however, probably more accurate, as many more 
cases of gastric ulcer than of duodenal ulcer escape diagnosis owing to the 
^greater frequency of relatively mild symptoms. 

Chronic gastric ulcer occurs with equal frequency in males and females, 

' but duodenm ulcer is about four times more common in males than females. 
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Chronic ulcer is rarely diagnosed in children, but the symptoms date 
from the age of 14 to 20 in about 12 per cent, of cases recognised later in 
life. It is rare for an ulcer to develop after the age of 60 in women, but in 
men the first symptoms not infrequently appear between 60 and 60 and 
occasionally even later. The average age of onset of gastric ulcer in women 
is 26 and in men 45 ; that of duodenal ulcer is 38 in both sexes. 

Chronic ulcer frequently occurs in several members of a family in one or 
more generation. The ulcer is generally either gastric or duodenal in all the 
affected members. In familial cases the symptoms tend to begin at an 
earlier age than usual, and there is a great tendency for anastomotic ulcers 
to form after operation. There is also a special tendency in some families 
for the ulcers to be complicated by hasmorrhage. 

I have noted a special tendency for ujegr ^jigvelop ii^ members of the 
fighting services and the medical profession. ^ ^ 

Pathogenesis. — The pathogenesis of chronic ulcer has already been 
discussed in the Introduction, and only certain points require further 
consideration here. The peculiar type of ulcer found in the stomach and 
duodenal bulb occurs nowhere else except in the part of the jejunum 
immediately distal to the anastomosis after gastro-jejimostomy and partial 
gastrectomy, and in very rare cases in association with heterotopic 
gastric mucosa in the lower extremity of the oesophagus and in Meckel’s 
diverticulum. The one common feature of these situations is the presence 
of acid gastric juice. 

Acute and chronic gastritis are frequently associated with localised loss 
of the superficial tissue, which varies in size from minute erosions only 
recognisable on microscopical examination to acute ulcers which are more or 
less easily recognisable with the naked eye. Acute ulcers are specially likely 
to develop in the subacute gastritis which follows an acute infection, especially 
if chronic gastritis is already present. They occur in any part of the stomach, 
in the duodenal bulb, and in the region of the anastomosis after gastro- 
jejunostomy or partial gastrectomy. The vast majority of erosions and 
acute ulcers heal rapidly, but if one occurs in an individual with the hyper- 
sthenic gastric diathesis it is likely to become chronic. Probably all 
chronic ulcers have this origin. 

The various conditions already described which give rise to gastritis can 
thus also be regarded as factors in the development of chronic ulcers. 

The tendency to develop a chronic duodenal ulcer is increased by excessive 
smoking; the nicotine apparently acts through the autonomic nervous system by 
exaggerating the already excessive motor and secretory activity of the stomach. 

One of the oldest theories of the origin of gastric ulcer was that the 
occlusion of small blood vessels led to local anaemia of the mucous membrane 
which allowed digestion by the gastric juice to occur. It seems not unlikely 
that vasomotor spasm may be one factor, as something of this kind could 
alone explain the undoubted influence of sudden change of temperature in 
the production of relapses of gastric and especially of duodenal ulcer. 

Acute Gastric and Duodenal Ulcer 

Symptoms. — An acute ulcer gives rise to no symptoms unless it causes 
haemorihage, which is often profuse but very rarely fatal, or, in very excep- 
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tional cases, perforation. HeBmorrIiage or perforation occurring without any 
previous indigestion is thus usually due to an acute ulcer. The gastritis, 
of which it is a complication, is often completely latent, but it may give rise 
to any of the symptoms described on p. 576. 

Acute duodenal ulcer is the most common cause of melcBna neonatorum. 
Less frequently it causes hsematemesis, and it may also give rise to vomiting 
and marasmus without obvious haemorrhage during the first four months of 
life. 

Prognosis. — Acute ulcers can develop into chronic ulcers, but the 
majority heal rapidly, leaving so small a scar that neither pyloric obstruction 
nor any deformity in the shape of the stomach results. There is a great 
tendency to relapse, but the patient is able to take a full diet without dis- 
comfort between the attacks. 

Treatment. — For the treatment of the haemorrhage, see Haematemesis. 
All possible causes of gastric irritation should be dealt with, the after treat- 
ment being that of chronic ulcer. The patient should be kept in bed on a 
strict ulcer diet until no occult blood has been present in three consecutive 
stools. The diet can then be rapidly increased. 

Chronic Gastric Ulcer 

Symptoms. — The onset is generally insidious, the symptoms first appear- 
ing after big or indigestible meals and gradually becoming more easily 
produced. The pain, which is often burning in character and may be very 
severe, is situated in the middle of the epigastrium, and may radiate upwards 
and to the back; it is much increased by indigestible food and generally 
disappears with a milk diet. In ulcers situated near the cardia it begins 
almost immediately after meals, and in prepyloric ulcers two or three hours 
after, intermediate intervals indicating an ulcer on the lesser curvature. 
The pain generally disappears spontaneously after about an hour. It is 
completely relieved by vomiting and by alkalis, but as a rule only partially 
by food. Some relief may follow lying down and the aj)plication of warmth 
to the epigastrium. 

A small area of tenderness, the position of which is constant for each 
case, is present in the epigastrium. The tenderness is greater than in any 
other gastric disease ; it is most marked in the presence of spontaneous 
pain. It is associated with rigidity of the left rectus. A definite area of 
cutaneous hypertesthesia is rarely present, except in young women, in whom 
the possibility that it has been produced by unconscious suggestion on the 
part of the observer in the course of his examination should always be 
remembered. 

With increasing pain vomiting appears ; it occurs at the height of the 
pain, a small quantity of acid fluid with a little well-digested food being 
brought up. When the pain is severe, vomiting is often induced by the 
patient. 

Occult blood is almost always found in the stools and vomited material, 
but disappears slowly when the patient is dieted. In a much smaller pro- 
portion of cases obvious haematemesis occurs : when the blood is abundant 
it is bright in colour and the stools are tarry ; when less abundant it is 
coffee-coloured and mixed with food, and is only recognisable in the stools 
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by chemical and spectroscopic examination. Meleena may also occur without 
haematemesis. 

The appetite is good at first, but fear of pain may lead to diminished 
intake of food with consequent loss of weight and weakness ; in some cases, 
however, the relief given by food encourages the patient to eat heartily. 
The tongue is clean, but constipation is commonly present. 

In uncomplicated cases there may be some delay in evacuation owing to 
reflex achalasia of the pyloric sphincter. A spasmodic stricture is sometimes 
observed with the X-Rays in the centre of the stomach, when the ulcer is 
situated on the lesser curvature {vide p. 593). Conclusive evidence as to its 
position is always obtainable by the discovery of a “ niche ” or diverticulum 
formed by the crater of a chronic ulcer, which is filled with the opaque salt 
and is the site of the maximum tenderness. 

A test-meal gives no constant result, but hyperchlorhydria is much more 
common than in normal individuals. In very chronic cases hypochlorhydria 
and even achlorhydria may be present, but these arc due to the associated 
chronic gastritis, as a second test-meal given after the ulcer has healed shows 
a considerable increase in acidity and often hyperchlorhydria, the treatment 
having led to the disappearance of the* gastritis. 

Diagnosis. — A presumptive diagnosis of gastric ulcer may generally 
be made from the symptoms if hasmatemesis has occurred, but in its absence 
it is impossible to be certain without the aid of the X-Rays. If the latter do 
not reveal the presence of a niche, a chronic ulcer can be excluded. The 
diagnosis is confirmed by the presence of occult blood in the stools. 
For the diagnosis from other conditions causing ha3matemesis, vide 
p. 572. 

In cancer free hydrochloric acid is absent in 60 per cent, of cases ; a 
chronic ulcer may give rise to a palpable tender tumour, but much less 
frequently than cancer, in which anorexia and wasting out of proportion to 
the diminished intake of food are also likely to be present. In chronic 
gastritis discomfort rather than pain is present ; it generally begins directly 
after meals, and there is no localised tenderness. For the diagnosis ^of 
duodenal from gastric ulcer, see Duodenal Ulcer. The gastric symptoms 
associated with cholecystitis and chronic appendicitis may simulate ulcer, 
but the relation of the pain to the nature and time of meals is less 
regular, and less relief is given by*^ alkalis; tenderness is present over 
the gall-bladder or in the right iliac fossa 'respectively in addition to the 
epigastrium. It should be remembered that cholecystitis and chronic 
appendicitis may be associated with gastric ulcer. With ’ good technique 
it ought always to be possible to settle the diagnosis by means of the 
X-Rays. 

Complications. — Perforation of an anterior ulcer leads to general peri- 
tonitis {vide p. 732). It is rare for a gastric ulcer to be situated sufficiently 
near the pylorus to cause obstruction on healing, but the swelling and oedema 
round a prepyloric ulcer together with reflex interference with the normal 
relaxation of the sphincter often result in temporary pyloric obstruction, 
which disappears when the ulcer heals as a result of treatment. The 
cicatrisation of a large and very chronic ulcer in the body of the stomach in 
women may cause hour-glass constriction. Very chronic gastric ulcers, 
especially in the prepyloric region, occasionally become carcinomatous 
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(p. 587 ), but such ulcers may form definite tumours without being malignant. 
Earlier onset and increased severity of pain, which is less liable to temporary 
improvement, should suggest the possibility of malignant degeneration. 

Chronic Duodenal Ulcer 

Symptoms. — The earliest symptom of duodenal ulcer is generally a sense 
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achalasia of the pyloric sphincter may lead to delayed evacuation and conse- 
quent increase in size of the stomach, the greater curvature of which then 
reaches below the umbilicus, but after successful medical treatment the high 
position and rapid evacuation often return unless some organic narrowing fol- 
lows the healing of the ulcer. Irregularity in the outline of the duodenal bulb, 
due partly to the deformity caused by the ulcer itself and partly to secondary 
spasm, is always found, and afEords conclusive evidence that an ulcer has 
been present, but unless it is tender or a definite niche is seen the deformity 
may be produced by the scar of a healed ulcer. A test-meal generally 
shows hyperchlorhydria with a climbing curve and hypersecretion 
(Fig. 16) ; if a lower curve is obtained, this is generally diie to associated 
gastritis, and is replaced by a high curve if the meal is repeated when 
treatment has resulted in healing of the ulcer and disappearance of the 
gastritis. 

Diagnosis. — When the symptoms have only been present for a short 
time an actual ulcer is not as a rule present, but a pre-ulcerative duodenitis, 
which may be associated with occult blood in the stools and is likely to result 
in ulcer if not adequately treated. Excessive smoking and over-fatigue 
may give rise to almost identical symptoms in individuals with the hyper- 
sthenic gastric diathesis, but the X-Rays show no deformity of the duodenal 
bulb and occult blood is absent from the stools. 

The diagnosis from gastric ulcer depends upon the later onset of pain, 
the greater relief on taking food, the rarity of vomiting, the greater frequency 
of a climbing hyperchlorhydric curve obtained with a fractional test-meal, 
the frequent situation of pain and tenderness to the right of the middle line, 
the more frequent periods of complete freedom from symptoms, and the 
results of X-Ray examination, which occasionally, however, reveals the presence 
of an ulcer in the stomach as well as in the duodenum. The symptoms may 
closely resemble those of cholecystitis, but in the latter condition the pain is 
much less regular in its time relations, the tenderness is over the gall-bladder, 
and evidence of gall-bladder disease is obtained in cholecystography and 
duodenal intubation. In rare cases cancer and syphilis of the stomach iqay 
produce similar symptoms, but the presence of achlorhydria and the X-Ray 
examination should prevent a mistake in diagnosis. 

Complications. — The inflammatory swelling round a large ulcer may 
lead to obstruction, the first symptom of which is generally vomiting. In 
very chronic cases cicatricial obstruction may develop. 

Perforation may occur and lead to general peritonitis, or, much less 
commonly, to a localised abscess. Sub-diaphragmatic abscesses, . due to 
duodenal ulcer, are always to the right of the suspensory ligament ; unlike 
those secondary to appendicitis, they may contain gas. Duodenal ulcers 
differ from gastric ulcers in showing no tendency to become malignant,, 
probably owing to the absence of the powerful peristaltic waves which rub 
hard particles of food against an ulcer in the stomach. 

Treatment of Chronic Gastric and Duodenal Ulcer 

As soon as a definite diagnosis of a chronic ulcer has been made, the 
patient should be kept in bed until the ulcer has healed. It is rare for this to . 
occur in less than 4 weeks, and in very large and chronic ulcers 8 or 12 weeks. 
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may be required. For the treatment of hsematemesis, see Hamatemcsis 
(p. 672). 

The patient should be kept wajm in bed throughout the treatment, 
but he should get up every day to liave a bath and to open his bowels, the 
diifficulties with which are greatly reduced if a bed-pan can be avoided. No 
smoking should be permitted during the period of strict treatment. 

The object of dietetic and drug treatment is to reduce the secretion of 
gastric juice as much as possible, and to keep the hydrochloric acid in the 
stomach completely neutralised. The evidence is conclusive that free 
hydrochloric acid delays the healing of an ulcer, whatever additional factors 
may have contributed towiirds its production in the first instance. At the 
same time as much food as possible is required to maintain the patient’s 
nutrition, especially when he has lost much weight, as is often the case with 
gastric, though rarely with duodenal, ulcer. Finally, the food should be as 
unirritating in its mechanical and chemical characteristics as possible. 

Between 5 and 7 ounces of milk, which can be flavoured with tea or cocoa, 
are given every other hour from 8 a.m. to 10 p.m. inclusive, an equal quantity 
of custard, junket or white vegetable puree being given at the odd hours. To 
each milk feed 10 grains of sodium citrate are added. It is a valuable alkali, 
and by combining with the lime in the milk it prevents the formation of 
irritating clots by the rennin of the gastric juice, A drachm of magnesia 
emulsion, which is equivalent to 5 grains of oxide of magnesia, is taken 
immediately after a suflicient number of the milk feeds to keep the bowels 
regular. Magnesia has the advantage over sodium bi(jarbonatc of having 
four times its neutralising power, in giving off no carbon dioxide, which is 
liable to distend the stomach, on reacting with the hydrochloric acid, in 
having a mild aperient action, and in producing a very much smaller secondary 
increase in secretion after the initial neutralisation than sodium bicarbonate, 
which, with the exception of histamine, is the most powerful stimulant of 
gastric juice in existence. 

Apple or other fruit jelly can be added to some of the feeds, and 
poifato, artichoke or other vegetable puree to others, the latter having the 
advantage of containing vitamins, which help to })revent the pfxtient’s general 
health from deteriorating. Immediately before four of the feeds half an ounce 
of olive oil is taken, and an ounce of cream is added to four of the other feeds. 
This inhibits the secretion of gastric juice ; at the same time it supplies a 
digestible and absolutely unirritating food of very high nutritive value in a 
concentrated form. Immediately before three other feeds and last thing 
at night g ^ ^ grain of atropine sulphate is given to reduce the secretion of acid ; 
the dose is gradually increased until the mouth begins to feel unpleasantly 
dry or accommodation is impaired, when a slight reduction is made. 

With this treatment free acid is generally absent from the stomach 
throughout the day, except before breakfast and after 3 p.m. A half to 
1 drachm of prepared chalk should be given on waking, half an hour after 
the 3, 4 and 5 p.m. feeds and last thing at night, and at any other time the 
patient feels any “ acidity.” A tablespoonful of bismuth oxycarbonate or of 
pure powdered charcoal shaken up in water should be taken an hour before 
the first feed in the morning. 

If the ulcer is in the neighbourhood of the pylorus and is giving rise to 
any obstruction, continuous hypersecretion of gastric juice will occur through- 
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out the night. It is then impossible for the ulcer to heal, and in the past it 
has been supposed that such cases require operation. But the obstruction 
is generally due entirely or in great part to surrounding oedema and inflam- 
matory swelling and pyloric achalasia or spasm, and, in such cases, if the ulcer 
can be caused to heal, any scarring produced is insufficient to give rise to 
obstruction. No feed should be taken after 7 p.m., and at 11 p.m., immedi- 
ately before the last alkaline powder is given, the stomach is completely 
emptied by Senoran’s evacuator; if not more than 4 ounces of fluid are 
present on two consecutive nights this can be discontinued. A double dose of 
the atropine is then given in order to inhibit the further secretion of gastric 
juice. In most cases the continued nocturnal secretion is rapidly controlled 
by this treatment. Before commencing treatment of a case with partial 
pyloric obstruction, the blood urea should be estimated ; if raised, no alkalis 
should be given on account of the danger of alkalosis, the earliest symptoms 
of which arc depression, irritability and anorexia. 

If the patient is constipated, the dose of magnesia should be increased, 
and if the bowels are not opened on two consecutive days, an enema should be 
given. If diarrhoea occurs, the dose of magnesia should be reduced and that 
of chiilk increased. 

The strict treatment just described should be continued until, for at least 
two weeks, the patient has had no spontaneous pain and no trace of tenderness 
or rigidity, no occult blood has been found in the stools, and the X-Rays no 
longer show the presence of an ulcer crater. In no case should the strict 
treatment last for less than four weeks. The pain and tenderness generally 
disappear within 48 hours ; the other signs of healing appear considerably 
later, the exact time depending upon the size and age of the ulcer and its 
proximity to the pylorus. 

The diet can now be rapidly increased until at the end of a week everything 
is taken with the exceptions I shall presently enumerate. 

It is not difficult to cause an ulcer to heal by suitable treatment in bed, 
but the predisposing exciting cause, which led to the ulceration, may still be 
present and persist for many years. S 2 )ecial precautions are therefore 
required to prevent a recurrence, and it is advisable to give written instruc- 
tions for the patient to follow. 

The cure of pyorrluea alveolaris and the extraction of teeth with infected 
roots are not only important for the successful treatment of an ulcer, but play 
a still more important part in the prevention of recurrences after healing 
has taken place. It should be remembered, too, that in the usual methods 
of medical treatment for ulcer, the gastric contents are more or less , com- 
pletely neutralised throughout the day. If pyorrhoea is present, swallowed 
bacteria have an unusual opportunity of invading the ulcer from the surface 
and may thus delay its healing. Any teeth which require extraction should 
be taken out as soon as all occult blood has disappeared from the stools 
whilst the patient is still on a strict diet ; if extracted earlier, severe local 
reaction may occur. Care should be taken to prevent swallowing of blood 
and infected material ; if this cannot be prevented, the stomach should be 
washed out as soon as possible after the extraction. From the beginning of 
treatment the swallowing of infective material should be kept in check as far 
as possible by careful dental hygiene, and as soon as the patient is convalescent 
thorough non-operative treatment of those teeth with pyorrhoea which do not 
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require extraction should be undertaken, and the patient should subsequently 
have his teeth put into good order at least twice a year. Any infective foci 
in the throat or nose should also be treated. 

The patient should eat slowly and masticate thoroughly ; it is a good 
plan to give him solid food during the last days he remains under strict observa- 
tion, so that he may get into the habit of eating slowly, for when the habit 
is once acquired it is easy to continue in the same way. It should be im- 
pressed upon busy men that when they have no time to sit down to a proper 
meal it is better to drink some milk or eat some plain chocolate than to bolt 
some less digestible solid food. Tough meat, new bread and other articles of 
diet which cannot easily be chewed to a fluid consistence should be prohibited. 
The patient should avoid the pips and skins of fruit, whether raw, cooked or 
in jam, cake or puddings, and pickles, salads and all uncooked vegetables, such 
as celery ; green vegetables are best given as purees with butter, but spinach, 
which is a very powerful stimulant of gastric secretion, should be permanently 
avoided. No strong tea or coflfee, no aerated drinks, and no alcohol should be 
allowed, except a little diluted whisky or light wine with meals for those who 
feel the need of it. Condiments, vinegar, and unripe and acid fruit, high game, 
sausages, curry and made-up dishes should be prohibited. The patient 
should be allowed to smoke only in strict moderation. He should remain 
on this regime until he has been free from symptoms for two years, and 
should follow it in a modified form for the rest of his life. 

The bowels should be kept regular ; this can be done most conveniently 
by means of light oxide of magnesia, which should be given after each meal, 
as it helps to neutralise the free acid in the gastric contents. The most con- 
venient way to take it is in a fluid preparation, containing 5 grains of magnesia 
to the drachm, from half a drachm to half an ounce l)eing required as a dose. 
If the magnesia is insuflicient to control the constipation, a tablespoonful of 
liquid paraflin may be given after one or more meals. 

The patient should continue to take a tablespoonful of olive oil half a 
hour before meals. He should always have an alkaline powder by him so as 
to be able to take just enough to keep himself perfectly comfortable at the 
slightest suspicion of heartburn or gastric discomfort. He should be warned 
of the danger of recurrence, and should be told to go to bed on a milk diet at 
the first in^cation of a return of symptoms. If he does this, treatment for a 
few days is often sufficient to ward oft an attack. If, on the other hand, he 
waits until the symptoms become fully developed, a prolonged stay in bed 
will be required. 

An operation should be advised under the following circumstances : 

1. At the earliest moment after a perforation. 

2. For pyloric obstruction without symptoms of active ulceration. 

3. For pyloric obstruction with symptoms of active ulceration, if it is 
still present after three weeks of medical treatment. 

4. For a gastric ulcer causing organic hour-glass contraction sufficiently 
severe to produce 6-hour stasis in the proximal segment. 

6. When the symptoms recur after one or more courses of thorough 
medical treatment followed by adequate after-treatment ; the number of 
such courses which may be tried depends upon such circumstances as the 
age, social position, occupation and place of residence of the patient. Thus 
the. better the social position of the patient, the less strenuous his occupation 
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aad the less important occasional absences from business, and the warmer 
and more equable the climate, the less urgent is the necessity for operation. 
In my experience recurrence is very unusual in the absence of pyloric obstruc- 
tion, if the ulcer has once completely healed, all septic foci have been removed, 
and the after-treatment is conscientiously carried out. 

6. As it is very rare for death to occur from a single gastric haemorrhage, 
an operation is very rarely indicated. It is only required when severe 
haemorrhage recurs more than once, especially in patients past middle age 
when it appears probable that the blood comes from a sclerotic vessel which 
cannot contract. An attempt should then be made to excise the ulcer or, if 
this is impossible, to ligature the bleeding point ; failing this also, a series of 
sutures should be tied round the ulcer so as to cut off as much as possible of 
its blood supply. Gastro-jej unostomy alone is quite useless. The patient 
should be transfused before and, if necessary, a day after the operation. 

7. When for any reason, such as the persistence of pain or of occult 
blood in the stools, it appears possible that a growth is present, the abdomen 
should be explored, and unless a growth can be excluded with certainty, 
partial gastrectomy should be performed. 

8. As malignant degeneration occurs about ten times more frequently 
in the comparatively rare prepyloric than in the common lesser curvature 
ulcers, and as it is often impossible with the X-Rays to distinguish a simple ulcer 
from an early malignant ulcer in the prepyloric region, partial gastrectomy 
should be performed in all cases of prepyloric ulcer which do not rapidly 
respond to medical treatment, but not a gastro-jej unostomy, as it is im- 
possible to exclude early malignant changes even by inspection and palpation 
during the operation. 

Partial gastrectomy is the only satisfactory operation for a gastric ulcer, 
wherever it is situated. Gastro-jej unostomy is the best operation for duo- 
denal ul(5er producing obstruction, but in the absence of obstruction, especi- 
ally in young subjects, I have seen fewer complications result from excision 
of sufficient stomach to produce complete or almost complete achlorhydria, 
the duodenum being left in situ. • 

After an operation for gastric or duodenal ulcer the patient should follow 
exactly the same after-treatment as after medical treatment, or various ill- 
results, the most serious of which is the production of a gastro-jej unal or a 
jejunal ulcer, may ensue. 

Gastro-Jejunal and Jejunal Ulcer 

Etiology. — The incidence of gastro-jejunal ulcer and jejunal ulcer after 
gastric operations depends upon the acidity of the gastric contents following 
the operation. It is consequently much more common after gastro-jej unostomy 
performed for duodenal ulcer, occurring in about 10 per cent, of cases, than 
when performed for gastric ulcer, and it never follows operations for carcinoma. 
It may occur after partial gastrectomy unless sufficient stomach is removed 
to produce complete achlorhydria. It is especially likely to occur if septic 
foci are present in the mouth or naso-pharynx and if the patient does not 
follow a strict dietetic regime. In 20 per cent, of cases the anastomotic 
ulcer develops immediately after the operation and the majority within 2 
^ years, but I have known one develop after 1 7 years of freedom from symptoms. 
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The condition begins with inflammation of the anastomotic area, the 
neighbouring gastric mucous membrane, and the first inch of the distal 
limb of jejunum. Acute ulcers, which may cause severe haemorrhage or 
perforate, follow ; these may heal spontaneously or develop into chronic 
ulcers. Gastro-jejunal and jejunal ulcers are of equal frequency. 

Symptoms. — The indigestion which follows gastro-jejunostomy is due 
in a large proportion of cases to an anastomotic ulcer. The commonest 
symptom is pain, which comes on soon after meals in contrast with its com- 
paratively late onset before the operation, and it is generally situated to the 
left of the umbilicus instead of at a higher level and in the middle line or 
to the right. 

Hsematemesis may occur without any preliminary symptoms, and occult 
blood is always present in the stools. Perforation may also occur without 
warning. In about 6 per cent, of cases the ulcer becomes adherent to the 
colon, and a gastro-colic, gastro-jejuno-colic or jejuno-colic fistula develops. 
This may at first cause little or no change in the sym{)toms, but sooner or 
later diarrhoea and vomiting of faeculcnt material or eructation of foul gas 
occur. In rare cases the proximal part of the colon becomes obstructed and 
severe pain and distension from accumulated faeces results. 

An ulcer crater can generally be recognised with the X-Rays when a 
chronic ulcer is present, but in the frequent cases in which recurrent acute 
ulcers develop nothing abnormal can be seen. Direct pressure over the 
ulcer gives rise to pain, and in doubtful cases tenderness localised to the 
stoma or the jejunum just beyond it strongly supports the diagnosis. Free 
acid is invariably found after a fractional test-meal if care is taken not to 
allow the tube to pass through the stoma ; in the majority of cases there is 
hyperchlorhydria. An opaque meal can sometimes be seen to pass direct 
into the colon if a fistula has developed ; in other cases the fistula can only 
be recognised after an opaque enema, when some of the barium is seen to 
pass direct from the colon into the stomach. 

Treatment. — Prolonged treatment of exactly the same kind as that 
described for gastric and duodenal ulcer generally results in healing. When 
it fails or when the symptoms recur in spite of following a careful regime 
after healing, a partial gastrectomy should be performed with removal of 
the whole of the anastomotic area. It should be remembered that no sign 
of the ulcer may be visible on external examination and that it is useless 
merely to divide any adhesions which may be found, as they are never 
responsible for the symptoms. 

TUBERCULOSIS OF THE STOMACH 

Tuberculosis of the stomach is very rare. In miliary tuberculosis the 
mucous membrane may be involved, but no symptoms are produced. In 
advanced pulmonary tuberculosis a tuberculous ulcer may form, generally 
near the pylorus. The symptoms are indistinguishable from the dyspepsia 
common in such cases, unless hsematemesis occurs ; this may, however, be 
due to the presence of a simple ulcer. I have seen one case of chronic gastric 
ulcer and one of carcinoma, in which microscopical examination of the speci- 
men removed at operation showed that secondary tuberculous infection had 
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taken place. Both were associated with achlorhydria and had no distinctive 
symptoms, and the primary infection which was presumably present in the 
lungs was completely latent. 

SYPHILIS OF THE STOMACH 

Etiology. — Syphilis of the stomach is apparently not uncommon in 
America and some Continental countries, but it is certainly very rare in 
England. It occurs in males twice as frequently as in females. Its incidence 
is greatest between the ages of 30 and 40, and it may develop any time 
between 4 and 40 years after infection. 

Pathology. — Characteristic gummatous infiltration of the walls of the 
stomach, especially the pyloric end, has often been found in specimens 
excised at operation and much less frequently at autopsy. In at least two 
post-mortem specimens spirocliastes were discovered. 

Symptoms. — Epigastric pain generally occurs immediately after meals ; 
less frequently it is delayed as in ulcer. Fluids and small meals give some 
relief. Vomiting is common, but nausea, anorexia and anaemia are rare. 
The symptoms become steadily worse with increasing loss of weight and 
strength. Ha3morrhage is very rare, and occult blood is only occasionally 
found in the stools. Achlorhydria is present in 85 per cent, of cases and hypo- 
chlorhydria in most of the remainder. 'Fhe lesion is most frequently pre- 
pyloric, but 2 )yloric incompetence owing to rigidity of the outlet of the stomach 
is as common as pyloric obstruction, and less frequently an hour-glass contrac- 
tion is present. A tumour is only occasionally palpable. In 25 per cent, 
of cases other clinical signs of syphilis are found. 

The X-Eays generally reveal a local or diffuse involvement of the walls, 
which lead to stiffening, diminished mobility and abnormal peristalsis. The 
stomach is generally small. Less frequently there is a filling defect and very 
rarely a niche. 

Diagnosis. — The possibility of syphilis should always be considered when 
symptoms suggestive of cancer are present ; even if there is no history or other 
evidence of syphilis the Wassermann reaction should be tested. The diagnosis 
would be confirmed by the rapid improvement with anti-syphilitic treatment 
in spite of the failure of other measures. In one case typical symptoms of 
duodenal ulcer were present, but no improvement had followed prolonged 
treatment of the usual kind. Achlorhydria was then discovered to be present 
instead of the hyperchlorhydria of duodenal ulcer, and there was no duodenal 
deformity ; the Wassermann reaction was positive, and rapid recovery with 
restoration of gastric secretion followed anti -syphilitic treatment. 

Treatment. — The usual treatment for syphilis should be given ; it 
is generally very successful. In late cases a short-circuiting operation may be 
required for pyloric obstruction caused by cicatricial contraction if anti- 
syphilitic treatment has failed to give relief. 

CARCINOMA OF THE STOMACH 

AEtiology.— Carcinoma of the stomach occurs most frequently between 
the ages of 40 and 60 and is rare before 30 and after 70. It is twice as common 
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in men as in women. Sarcoma occurs with one-fortieth the frequency of 
carcinoma ; males and females are equally affected, and the disease is relatively 
more frequent under the agfi of 30 than carcinoma. 

Clinical and pathological evidence shows that carcinoma may occasionally 
develop from chronic gastric ulcer ; this happens much more frequently 
in the relatively rare prepyloric ulcer than in the common lesser curvature 
ulcer. In about 6 per cent, of chronic ulcers excised by operation, which 
appear innocent to the naked eye, small areas are found in the margin which 
show microscopical evidence of malignant degeneration, and in about 16 per 
cent, of cases of obvious carcinoma there is pathological or clinical evidence 
that the disease followed a simple chronic ulcer (Stewart). Cases of ulcer-cancer 
generally give a history of ulcer and have free hydrochloric acid in the gastric 
contents. I believe that a considerable proportion of the remaining cases, 
most of which are associated with achlorhydria or extreme hypochlorhydria, 
are a sequel of chronic gastritis, which was either latent or caused compara- 
tively trivial symptoms (gofitritis-cancer). A few cases' have been observed 
in which carcinoma developed in a patient who was known to have achlor- 
hydria, associated with digestive symptoms, Addison’s anaemia or subacute 
combined degeneration of the cord, months or years before the first symptom 
of carcinoma appeared. The achlorhydria is not a result of the carcinoma, but 
of the gastritis which is always found involving the part of the mucous 
membrane not attacked by the growth. 

Carcinoma involves the pylorus in 66 per cent, of cases. The fundus, 
especially in the neighbourhood of the cardia, and the lesser curvature are 
next most frequently involved. 

Symptoms. — When an individual above the age of 40, who has hitherto 
had a good digestion, suddenly begins to suffer from gastric symptoms, 
the possibility of cancer should always be considered. The patient suffers 
from epigastric discomfort or pain immediately or soon after meals. After 
a time the pain, which is generally dull and distressing, but not very acute, 
becomes continuous, but it is still aggravated by meals. In a small pro- 
portion of cases the pain begins 2 or 3 hours after meals and is relieved by 
food, thus simulating duodenal ulcer, but there are never spontaneous re- 
missions of symptoms, and in these cases achlorhydria is always present. At 
an early stage the appetite diminishes, the patient having a special repugnance 
for meat. This may be the first symptom in achlorhydric cases, but in ulcer- 
cancer the appetite is often maintained for a time. The anorexia may be 
associated with nausea, which can also occur independently, occasionally as the 
earliest symptom. In about one-fifth of the cases there is a long history of 
symptoms suggtestive of gastric ulcer, the pain having recently become 
more severe and continuous instead of intermittent. 

Though ansemia is often present, the blood picture may remain normal 
even in very extensive and inoperable growths with much occult blood in the 
stools. The ansemia is partly due to constant oozing from the ulcerated 
growth, but this has comparatively little effect unless actual hsematemesis 
or melasna occurs ; anasmia of this kind can be overcome by treatment with 
iron and, in severe cases, repeated transfusions. It is partly also due to 
achlorhydria when this is present ; it is generally of the simple achlorhydric 
type, which responds rapidly to treatment with large doses of iron, but 
occasionally it is Addisonian and responds to treatment with liver in spite of 
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the presence of a growth. Flatulence is commonly present, the gas brought 
up being at first odourless, but subsequently foul. Vomiting is generally 
present sooner or later. It is very abundant and occurs at long intervals 
when the pylorus is involved. In cancer of the cardiac end of the stomach it 
immediately follows swallowing and the symptoms may be indistinguishable 
from a growth of the lower end of the oesophagus. Vomiting is commonly 
preceded by pain and nausea, both of which it temporarily relieves, but less 
completely than in gastric ulcer The vomited matter 'contains blood more 
often than in gastric ulcer ; it often has the appearance of ‘‘cofiee grounds.” 
Vomiting of blood alone is rare ; but in a very large proportion of cases blood 
constantly oozes from the surface of the growth, so that one or more of the 
specimens obtained with a fractional test- meal may be obviously blood-stained, 
and all are likely to contain occult blood. I'he oozing is unaffected by diet, 
so that occult blood is present in every stool examined, however carefully 
the patient is dieted. The growth sooner or later involves the pylorus in 
two- thirds of all cases ; the special symptoms then present are described in 
the article on pyloric obstruction. 

The patient rapidly loses strength and weight, the emaciation being 
more than can be accounted for by the vomiting and diminished intake of 
food. In the late stages the disappearance of subcutaneous fat, loss of elas- 
ticity of the skin, oedema of the abdominal wall, back and ankles, and anaemia 
give the patient a characteristic cachectic appearance. 

In the earlier stages nothing abnormal is found on abdominal palpation ; 
but sooner or later a hard, moderately tender tumour is generally felt. It is 
often most easily palpable when the stomach is empty, but occasionally only 
becomes obvious after meals. 

The X-Rays often show an irregular filling defect in the outline of the 
stomach, which coincides with the tumour if one is palpable, and often involves 
the greater curvature. The normal progress of the peristaltic waves is 
interrupted, sometimes before any obvious deformity is present. The first 
radiological sign may be irregularity in the arrangement of the folds of mucous 
membrane, as seen in a radiogram taken after swallowing one or ta^o 
mouthfuls of a suspension of barium sulphate. 

If there is the slightest reason to suspect cancer a fractional test-meal 
should be given. The resting-juice often contains pus cells in excess of the 
leucocytes present in a specimen of spittle obtained at the same time, and 
even if the specimen is not obviously blood-stained, red corpuscles are generally 
found on microscopical examination. In 60 per cent, of cases complete achlor- 
hydria is present, and in at least another 20 per cent, there is hypochlorhydria ; 
in most cases secondary to ulcer free acid is present, sometimes actually in 
excess. If pyloric obstruction and achlorhydria are present, but not other- 
wise, the resting-juice generally contains lactic acid. It is, however, absent 
if the stomach is washed out thoroughly the previous evening. It is thus a 
product of the decomposition of stagnating food and is not a secretion of the 
growth (Dodds and Robertson). Moreover, the lactic acid is the inactive 
variety, and therefore of fermentative and not animal origin. Consequently 
lactic acid, though most often found in pyloric carcinoma, may also be present 
in other conditions, such as migraine, if achlorhydria and gastric stasis are 
present together. 

Secondary deposits frequently occur in the liver, and the symptoms they 
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give rise to may be the most prominent clinical manifestation. Direct 
spread to the peritoneum and omentum is frequent, and irregular abdominal 
masses due to this cause are often palpable ; ascites may occur as a result 
of the malignant peritonitis. A small gland just beneath the insertion of the 
left sterno-mastoid muscle is occasionally attacked as well as other cervical 
glands, and less frequently deposits occur in the inguinal glands. The 
growth may spread along the urachus to involve the umbilicus, where a hard 
nodular mass can be felt. A rectal examination should always be made, as 
a deposit is not infrequently present in the recto- vesical or recto- vaginal 
pouch at a comparatively early stage. 

Perforation may occur, general peritonitis being usually prevented by 
the presence of old adhesions, so that a local abscess forms ; less frequently 
the colon becomes involved and a gastro-colic fistula results, the patient 
then rapidly dying from emaciation due to constant fascal vomiting and 
severe diarrhoea. 

Other terminal complications are suppurative gastritis, pylephlebitis, 
suppurative parotitis, thrombosis, septic pneumonia, empyema and infective 
endocarditis. 

Diagnosis. — Apart from the history and the discovery of a tumour, the 
X-Ray examination is the most important means of distinguishing a growth 
from other gastric disorders. Occult blood is present in the stools for pro- 
longed periods in many cases of ulcer, but achlorhydria is very rare ; and in 
the few cases of very chronic lesser curvature ulcers in which there is no free 
acid, it generally reappears if the meal is repeated after washing out the 
stomach. Moreover, the characteristic X-Ray appearance of an ulcer crater 
is quite different from the appearance produced by a growth. In gastric 
ulcer the pain only begins at an interval after meals, and if present when 
food is taken it is temporarily relieved, whereas in cancer the pain generally 
begins directly after meals and is rarely relieved by food. In the group of 
cases in which duodenal ulcer is simulated, the absence of periods of freedom 
from symptoms, the presence of achlorhydria and the X-Ray appearance 
sljould. prevent a mistake in diagnosis. Addison’s (pernicious) ansemia may 
closely simulate a growth of the stomach ; the presence of occult blood in 
the stools is distinctive of the latter and rarely occurs in the former ; the 
megalocytosis, high colour index, and positive indirect but negative direct 
van den Bergh’s test of Addison’s anaemia are in striking contrast with the 
absence of megalocytes, normal or low colour index and negative van den 
Bergh’s test of cancer, however severe the anaemia is. It should, however, 
be remembered that an extensive growth may be present even with a haemo- 
globin percentage of 100, and that in rare cases Addison’s anaemia may be 
associated with carcinoma of the stomach. 

Prognosis. — The average duration of life after the appearance of the 
first symptoms is a year. Temporary improvement may occur as a result of 
rest and careful dieting. Death is most frequently due to exhaustion ; in 
other cases it results from one of the complications already mentioned. 

Treatment. — Medical treatment is only palliative. In cases secondaiy 
to an ulcer with free acid present, the post-ulcer regime (p. 586) with alkalis 
may keep the patient qmte comfortable. In the post-gastritis cases with 
aemorhy^a the patient should be allowed to eat what he likes, but small, 
frequent and nutntious meals are most suitable ; occasional lavage may give 
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much relief, and an acid mixture may improve the appetite. Analgesic 
drugs, especially aspirin, are generally sufficient to control the pain, and it 
is only rarely necessary to give morphine, but when nothing else gives relief 
there should be no hesitation in giving very large doses. 

An operation should be performed in all cases in which there is no evidence 
of secondary deposits or involvement of glands beyond those in the im- 
mediate neighbourhood of the stomach, unless it is found impossible to 
improve the patient’s condition sufficiently to hold out some hope of success. 
If ansomia is present it should be treated before operation with large doses 
of iron, and, if necessary, repeated transfusions until the hsemoglobin per- 
centage is 80. When the pylorus is obstructed, the stomach should be washed 
out every morning and evening for a week before operation and large quantities 
of saline solution given by rectum. With proper preparation, local anaesthesia, 
and bold and skilful surgery many apparently inoperable tumours can be 
completely removed. If secondary deposits make a radical operation im- 
possible in a case of pyloric carcinoma, much relief follows gastro-jejiinostomy. 


HOUR-GLASS STOMACH 

iEtiology. — (i) FuNorroNAL — (a) Orthostatic hour-glass stomach , — The 
pull of the most dependent part of a long stomach when the erect position 
is assumed produces a constriction in its centre, which may almost obliterate 
the lumen if the tone is deficient. Unlike other forms of hour-glass stomach, 
the obstruction disappears on lying down. 

(h) Spasrrwdic hour-glass stomach , — A gastric ulcer situated on the lesser 
curvature may give rise to spasm of the corresponding segment of circular 
muscle fibres, which leads to a depression or “incisura” on the greater 
curvature, like a finger pointing at the “niche” on the lesser curvature. 
The degree of spasm varies with the activity of the ulcer, but a slight spasm 
may persist after healing is complete. It never gives rise to sufficient 
obstruction to cause stasis or increased peristalsis in the proximal segment. 
It may disappear on vig')rous massage or after strongly contracting the 
abdominal muscles and sometimes, but not always, after the administration 
of atropine. A less pcirsi stent spasm may occur as a reflex result of 
duodenal ulcer, disease of the gall-bladder and appendicitis. 

(c) An hour-glass deformity of the stomach can be produced by the 
pressure of a splenic flexure distended with air or by the air-filled pelvic 
colon in megacolon. 

(ii) Okganic. — (a) Cicatrisation of a very chronic gastric ulcer may produce 
an hour-glass constriction. This hardly ever occurs in men, the large 
majority of cases being in women with such a high threshold of sensi- 
bility to pain that, though they may have had an ulcer for 20 or 30 years, 
they have never suffered from indigestion of sufficient severity to raise a 
suspicion of the presence of organic disease. In 50 per cent, of cases found 
post mortem the ulcer has healed completely and is replaced by a scar. The 
comparatively rapid healing of a lesser curvature ulcer by medical treatment, 
however large the ulcer may be, never results in an hour-glass stomach, a 

E eriod of many years with alternating periods of activity and spontaneous 
ealing being essential for its development. The obstruction caused by an 
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hour-glass contraction with a still active ulcer is always exaggerated by the 
presence of spasm, so that the narrowing found at operation is often much 
less than would be suspected from the radiogram. 

(6) One of the two hour-glass stomachs I have seen in men was caused by a 
band passing from an ulcer on the lesser curvature to the omentum ; the 
constriction disappeared when this was divided. 

(c) Cancerous and (d) syphilitic hour-glass constrictions are extremely rare. 
Symptoms. — In organic hour-glass stomach a history of comparatively 
slight indigestion occurring intermittently for many years, possibly with one 
or more haemorrhages, can almost always be obtained. The symptoms are 
similar to those of pyloric obstruction due to ulcer, with the exception that 
the amount vomited is generally less, and greater relief is obtained on lying 
down. There is no visible peristalsis unless the proximal segment is unusually 
large. The X-Rays are the only reliable method of diagnosis ; the constriction 
can be seen whether the patient is standing or lying down, and in the former 

f )osition the neck passes from a point somewhat above and to the right of the 
owest part of the proximal segment. If an active ulcer is present, the niche 
produced by the crater is seen on the lesser curvature. 

Treatment. — If no niche is present and the upper sac of the stomach 
is empty in under 6 hours, the patient often keeps perfectly well by following 
the “ post-ulcer regime ” (p. 586). If the ulcer is still active, surgery is in- 
dicated. When the constriction is sufficiently narrow to produce definite 
stasis in the proximal sac, a gastro-gastrostomy should be performed. If this 
is impossible for technical reasons, or if there is little or no stasis in the proximal 
sac, a partial gastrectomy should be performed. As an hour-glass constric- 
tion is occasionally associated with pyloric obstruction, the condition of the 
pylorus should always be investigated in case a gastro-jej unostomy is required 
in addition to a gastro-gastrostomy. 

PYLORIC OBSTRUCTION 

, iEtioIogy. — Pyloric obstruction maybe organic and incurable or functional 
and curable. Organic obstruction is caused by the contraction of fibrous 
tissue formed during cicatrisation of an ulcer in its neighbourhood, 85 per 
cent, being duodenal and 15 per cent, prepyloric. Two-thirds of all cases 
of carcinoma of the stomach involve the pylorus. Syphilis is a rare cause of 
pyloric obstruction. In infants, obstruction may result from hypertrophy 
of the pyloric sphincter (p. 595). 

External pressure very rarely causes pyloric obstruction, and simple ad- 
hesions between the pylorus and the neighbouring viscera do not, as a rule, 
interfere with the passage of food into the duodenum. In exceptional cases, 
however, cholecystitis may lead to such strong and extensive adhesions with 
the pylorus that a certain amount of obstruction results. Gastroptosis never 
causes pyloric obstruction (vide Visceroptosis, p. 724). 

The cedema and congestion round an active duodenal or prepyloric ulcer 
may cause severe obstruction, which disappears when the ulcer heals as a 
result of treatment. In such cases the obstruction is exaggerated by the 
presence of achalasia or spasm of the sphincter, which may also occur with an 
ulcer on the lesser curvature and with cholecystitis and appendicitis. 

Symptoms. — In the early stages attacks of severe pain may occur at vary- 
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ing intervals after meals owing to the violent peristalsis of the stomach in its 
attempt to overcome the obstruction. Later, nothing more than an un- 
pleasant sense of fullness is experienced, especially after meals, but if frequent 
vomiting or treatment by lavage prevents the stomach from becoming much 
distend^, attacks of pain are likely to persist. With an ordinary diet vomiting 
occurs regularly every day, but this characteristic symptom is less marked if 
the patient takes food which leaves little or no solid residue. The vomiting 
generally occurs at first in the afternoon or evening ; but in the later stages, 
when dilatation has supervened, large quantities are vomited several times a 
day and often during the night. Articles of food may be brought up which 
have been eaten many hours or even days before. The odour is sour in non- 
maUgnant and rancid in malignant cases. In malignant obstruction excessive 
fermentation and putrefaction may give rise to very offensive eructation, 
and in rare cases this is the first symptom noticed by the patient. Wasting is 
progressive, and the tissues become abnormally dry and inelastic ; in malignant 
cases a cachectic appearance is added to the simple starved appearance of non- 
malignant obstruction. The patient has generally little appetite, but com- 
plains of great thirst. The urine is scanty, and obstinate constipation occurs. 

Pyloric obstruction occasionally gives rise to tetany and to symptoms 
simulating urajmia, but although there is a considerable rise in the blood urea 
the condition is caused by chloride deficiency and alkalosis and not renal 
insufficiency. 

In addition to the symptoms already enumerated, others depending upon the 
cause of the obstruction, such as ulcer or carcinoma, are, of course, also present. 

Pyloric obstruction leads to distension of the stomach. I'he signs of this, 
together with the distinctions between the malignant and non-malignant 
cases, are considered in the section on the examination of the stomach. 

Treatment. — The treatment of organic pyloric obstruction is surgical. 
It is useless to waste time in well-marked cases with lavage or other medical 
treatment, as the improvement which follows operation is immediate and 
progressive. The immediate mortality of the operation can, however, be 
greatly reduced by preliminary medical treatment for a few days. 'Phe 
stomach is completely emptied every night by Senoran's evacuator. Small 
quantities of custard, junket and similar soft easily digestible foods, but no 
fluids, are given during the day, saline solution being given by rectum or, if 
necessary, subcutaneously. By this means the tone of the stomach rapidly 
improves, and the danger of severe intoxication due to alkalosis is overcome. 

When the obstruction is only partial, and an active ulcer is present, the effect 
of medical treatment of the ulcer should be tried, as the obstruction is largely 
due to the surrounding inflammation, which disappears when the ulcer heals, 
and when healing is rapid the scar generally gives rise to no obstruction. 

Arthur F. Hurst. 

Congenital IIypertrotuy of the Pylorus 

Synonym. — Hypertrophic Pyloric Stenosis. 

Definition. — This is a disease of eai ly life, formerly believed to be a rarity, 
but now recognised as of not uncommon occurrence. It consists essentially 
in a great thickening of the pylorus, leading to gastric stasis, with all the 
symptoms that result from such a condition. 
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Etiology. — I'he pathogeny of the disease is still obscure. The theory that 
it is simply a congenital malformation is not in harmony with the clinical 
facts, and the most generally accepted view is that it results from an over- 
action of the pyloric sphincter, the consequence of a lack of co-ordination 
between the gastric and pyloric mechanisms. There is some reason to 
suppose that the Anglo-Saxon and Teutonic races are more affected by the 
disease than the Latin, but it is exceptional to get a history of other cases 
having occurred in the family. Boys are affected at least four times as often 
as girls, and in a remarkably high proportion the patient is the first child of 
the family. 

Pathology. — The most striking change is an immense thickening of 
the pylorus, due to overgrowth of its circular muscle-fibres. The stomach is 
dilated, its muscular coat somew’hat hypertrophied, and the mucous membrane 
in a state of catarrh. The other post-mortem appearances are those usually 
met with in inanition. 

Symptoms. — The child has usually been born at full time, after a natural 
labour, and in the majority of cases has been breast fed. For a week or 
two or longer all goes well, and then vomiting sets in. The vomiting is “ pro- 
jectile ’* in character, the stomach contents being violently shot out. The 
vomit is usually larger in quantity than the last meal, and is often mixed with 
mucus ; the presence of any blood in it is very rare. Meanwhile the child 
steadily loses weight, but does not look really ill, and maintains his strength 
and activity. The bowels are obstinately constipated, and the motions small 
and dark. 

The most characteristic sign of the disease is the presence of visible gastric 
peristalsis. On inspection of the abdomen waves of contraction can be seen 
sweeping across its upper part from left to right. Sometimes three such 
waves can be seen at once, each being about the size of a golf ball. The 
waves may not be seen unless the child has recently been fed, and if they 
are sluggish in appearing a little gentle stimulatioTi below the left costal 
margin will often succeed in eliciting them. In most cases the overgrown 
pylorus can be felt as a tumour by pinching up the deep structures in the 
right hypochondrium. Sometimes, however, it is so tucked up under the 
liver that it cannot be felt. 

Complications and Sequelae. — The complication most to be dreaded 
is the supervention of an infective diarrhoea, which in these cases is very 
apt to prove fatal. Some degree of acidosis is also apt to develop in severe 
cases. There are no sequelse of the disease ; if recovery takes place, it is 
complete and permanent, and indeed, many of the patients ultimately attain 
a degree of health and development beyond the average. The hypertrophy 
of the pylorus disappears. 

Course. — The course of the disease varies greatly in different cases, and 
depends also to a large extent upon the treatment adopted, but unless 
operation is resorted to, it is always prolonged and recovery gradual. Even . 
when the vomiting ceases, the weight may for long fail to rise, and the child 
may remain in a state of inanition, during which intercurrent disease may 
easily supervene. 

Diagnosis. — This should not be difficult, provided the existence of the 
disease is remembered. The vomiting is distinguished from that of indiges- 
t;ion b^ its projectile character^ and tb^ coexistence of constipation is char- 
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acieristic. The great'Tdiagnostic, however, is the presence of the visible 
peristalsis, and in the absence of this it is unwise to conclude that the disease 
is present. Mild cases of pyloric spasm may simulate true stenosis, but in 
these the symptoms are less severe, and definite waves of peristalsis are 
absent. The patient is often a girl. Stenosis of the duodenum from con- 
genital malformation may simulate pyloric stenosis, but the symptoms in the 
duodenal cases date from hirth, and bile is present in the vomited matter. 

Prognosis. — It is very difiicult to estimate the chances of recovery or the 
relative merits of different forms of treatment statistically. Much depends 
upon the severity of the particular case, but in general it may be stated that 
no case is so severe that recovery is impossible. Cases treated in private 
do much better than those seen in hospital. 

Treatment. — There are two methods of treatment — medical and surreal. 
Medical treatment consists in washing out the stomach once or twice daily * 
with warm water, find carefully regulating the feeding. If breast milk is 
not available, dilute peptonised milk is the best substitute, and should be 
given in quantities of one or two ounces every 2 or 3 hours, depending upon 
the degree of vomiting. Atropine (3 to 9 drops of a 1 in 1000 solution of the 
sulphate, half an hour before each feed) is sometimes used on the Continent, with 
alleged benefit. If under this treatment the vomiting ceases, and the weight 
begins to rise, good and well. If not, or if the symptoms have set in early and 
with great severity, operation should be had recourse to, Kammstedt’s plan 
of splitting the pylorus longitudinally being the procedure to be preferred. 

Rouert Hutchison. 

ACUTE DILATATION OF THE STOMACH 

iEtiology. — After operations, especially for acute abdominal conditions, 
and much less frequently in the course of acute infections, especially pneu- 
monia, the stomach suddenly becomes greatly dilated owing to a complete 
loss of tone. The acute dilatation, which is often much aggravated by severe 
acrophagy, leads to complete obstruction of the duodenum by the mesente^ at 
the point where the latter crosses it, and the dilatation then becomes extreme. 

Symptoms. — The abdomen is very distended, large quantities of dark 
but not fa3cal fluid are vomited, and the patient rapidly becomes very 
collapsed. “ Black vomiting after operations is almost always due to 
acute dilatation of the stomach and not to the intestinal paralysis with which 
it is often associated. 

Treatment. — The stomach should be kept empty by aspirating through 
a Ryle tube kept continuously in position, however ill the patient may be. 
Nothing should be given by the mouth, but saline solution should be injected 
into the rectum or subcutaneously. If recovery does not occur in two or 
three days, a jej unostomy should be ptu-formed, the patient being fed through 
the stoma till the stomach contracts to its normal size. 

CHRONIC DUODENAL ILEUS 

iEtiology and Pathogenesis. — Just before the duodenum turns up- 
wards to end in the duodeno-jejunal fiexure, it is crossed by the root of the 
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mesentery. When the mesenteric vessels arise at a lower level than usual 
or the horizontal portion of the duodenum is situated unusually high, the 
slight anatomical variation .from the average normal is enough to lead to 
some narrowing of the lumen of the duodenum where it is crossed. If the 
abdominal muscles are lax and the small intestines drop into the pelvis, 
they may be partially incarcerated there and the obstruction becomes more 
marked. In rare cases obstruction at the same point is caused by localised 
simple or tuberculous chronic peritonitis. The proximal part of the duodenum 
becomes dilated (Fig. 17), and the violent peristalsis, which can be seen with 
the X-Rays to give rise to backward and forward movements of its contents 
in its effort to pass the obstruction, results eventually in hypertrophy of its 

muscular coat. 

Symptoms — The condition generally 
gives rise to no symptoms and is discov- 
ered accidentally during a routine X-Ray 
examination, but it may cause right-sided 
discomfort, which sometimes simulates 
duodenal ulcer or gall-bladder disease. 
Occasionally paroxysmal vomiting is the 
only symptom, especially in neurotic 
women, and in rare cases it is the cause 
of cyclical vomiting in children, which 
persists into adult life. The duodenal 
stasis may be a factor in the development 
of duodenal ulcer and of cholecystitis, 
when chronic ileus is present in an in- 
dividual who is already predisposed to 
these conditions. An anterior duodenal 
ulcer associated with ileus is specially 

Fia. 17 . — Chronio duodenal ileus, habte to perforate. 

DD, dilated duodenum secondary Treatment.- In most cases postural 
^ to obstruction by MV, mesen- treatment gives (complete relief. The 
teric vessels; P, pylorus; Cl), patient should for a few weeks adopt a 

midilated duodenum beyond ob- position for a quarter of an hour every 

struction merging into jejunum. \ i i xt.*! 

® ® * * day in which the X-Rays have shown that 

the obstruction is overcome. Lying on the right side or face downwards 
may be sufficient. In more severe cases the patient leans over the end of a 
couch with his head downwards, so that his trunk is per])endicular to the 
ground ; this allows the incarcerated small intestine to drop out of the pelvis, 
and complete permanent relief may follow. 

In my experience the results of duodeno-jcj unostomy have only been 
satisfactory when the obstruction is sufficient to cause considerable duodenal 
stasis. In neurotic women with paroxysmal vomiting the symptoms almost 
invariably recur after a short interval of freedom. 

When a duodenal ulcer is associated with duodenal ileus the danger of 
perforation calls for operation : gastro-jej unostomy is often successful, but it 
is sometimes followed by persistent vomiting, so that a duodeno-jejunostomy 
should probably be performed at the same time, or preferably a partial 
duodeno-gastrectomy shoidd replace both operations. 



Arthur F. Hurst. 



DISEASES OF THE INTESTINES 


599 


DISEASES OF THE INTESTINES 

INTRODUCTION 

L THE FUNCTIONAL DIVISIONS OF THE INTESTINES 

i. The small intestines , — In the duodenum the food is mixed with the 
pancreatic juice, which is essential for the digestion of protein and fat, and 
with bile, which promotes the absorption of the products of digestion of the 
latter. In its passage through the small intestine the chyme is mixed with 
the succus entericus, which contains an amylolytic ferment, deficiency of 
which leads to carbohydrate dyspepsia, although this is never caused by 
deficiency of the ptyalin of the saliva or the amylopsin of the pancreatic 
juice. The chyme passes rapidly through the jejunum and greater part of 
the ileum, in the last 12 inches of which it remains for a considerable time. 
The terminal ileum indeed forms an “ileal stomach,’* in which the greater 
part of the digestion of protein, fat and carbohydrate by trypsin, steapsin 
and the intestinal diastatic ferment respectively takes place and the products 
of digestion are absorbed. 

ii. The 'proximal colon . — Observations on patients with caecal fistulae 
show that about 350 grms. of fluid chyme, containing 90 per cent, of water 
with small quantities of sugar, fat, coagulable protein and the soluble products 
of their digestion, pass through the ileo-cincal sphincter in a day. As the 
average weight of faeces is 135 grms. and they contain only 75 per cent, of water 
with no sugar, coagulable protein or soluble products of digestion, it is clear 
that much water and all the soluble constituents of the chyme which reach 
the caecum must be absorbed in the colon. This absorption takes place in 
the caecum, ascending colon and proximal half of the transverse colon, which 
may therefore be regarded as the “colonic stomach.” 

iii. The distal co/on. —The pelvic colon acts as a storehouse for faeces, 
to wliich they are conveyed through the distal part of the transverse colon, 
the descending colon and the iliac colon when digestion in the colonic stom!&ch 
is complete. Here they remain until the time for defaecation arrives. The 
distal colon is thus concerned solely with excretion. 

iv. The rectum . — The rectum has the important fimction of maintaining 
the regular evacuation of faices. It is generally empty, and the distension 
of its walls when faeces enter it is the normal aSerent impulse which gives 
rise to the defoecation reflex ; the same impulse produces the sensation which 
prompts the individual to perform the voluiitar}' acts which help in the 
efiicient performance of the reflex. 

II. THE INTESTINAL iVIOVEMENTS 

The movements of the intestines have two main objects ; (1) mixing^ 
the food with the digestive juices and bringing them into contact with the 
mucous membrane by which the products of digestion and water are absorbed, 
and (2) propulsion of its contents from the duodenum to the rectum, and of 
the indigestible residue of the food from the rectum. 

i. The small intestifies . — In the small intestine peristalsis^ and segmenta- 
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tioii take place simultaneously, the former with the object of propelling the 
chyme into the “ ileal stomach,” and the latter with the object of mixing 
the food with the digestive juice and exposing it to as large an area of mucous 
membrane as possible during its passage. In the jejunum and greater part 
of the ileum peristalsis is the predominating motor activity, but when the 
ileal stomach is reached it ceases almost completely for a time, and segmenta- 
tion becomes extremely active. After a varying interval peristalsis becomes 
active again and, as the ileo-caecal sphincter relaxes with the arrival of each 
peristaltic wave, the ileal stomach empties its contents into the caecum. 

ii. The colon , — When the colon is examined after an opaque meal it 
appears to be completely immobile. In spite of this, both segmentation and 
peristalsis occur imder normal conditions in the colon, but their character 
differs considerably from the corresponding movements in the small intestine. 
Peristalsis occurs only in the form of “ mass movements ” about three times 
a day. A single very powerful peristaltic wave travels slowly along a con- 
siderable part or even the whole length of tlic colon, pushing in front of it 
most of the contents. Deep segmentation movements, which are too slow 
to be visible with the naked eye, can be recognised by comparing radio- 
grams taken at three-minute intervals and often in those taken at intervals 
of a single minute. These movements are only partly due to contractions 
of the muscular coat of the colon, the majority of them being the result of 
the ceaseless activity of the muscularis mucosao causing movements of the 
mucous membrane, which constantly forms new projections into the lumen 
of the colon. As a result of the continuous segmentation in the e-olonic 
stomach much of the water and all of the soluble constituents of the food 
and the products of their digestion which have escaped the small intestine 
are absorbed. 

The chyme leaves the ileal stomach very slowly except during and im- 
mediately after meals, when as a result of a gastro-ilco-coecal reflex frequent 
peristaltic waves pass down the terminal ileum to the ileo-csocal sphincter, 
which opens widely as each wave reaches it. The chic^f stimulus to mass 
peristalsis of the colon is a similar gastro-colic reflex. On comi)aring these 
events it becomes clear that the ileal stomach jjasses its contents into the 
cajcum when it is necessary that it should be empty for the reception of the 
food coming down from the stomach after a meal, and that the colonic 
stomach similarly evacuates itself to leave room for the reception of the 
contents of the ileal stomach. 

HI. di^]f.e(;att()n 

During defsecation the contents of the pelvic colon, together with any 
faeces which might be present in the descending and iliac colon, pass into 
the rectum from which they are evacuated. At the same time the contents 
of the csecum and ascending colon pass into the transverse colon, whilst 
the contents of the latter pass into the pelvic colon. This is the only 
occasion in the day in which mass peristalsis takes place in the caecum 
and ascending colon, mass peristalsis after meals being confined to parts 
distal to the middle of the ascending colon. Presumably, therefore, the 
evacuation of the pelvic colon is an essential preliminary for the onward 
passage of the contents of the csecum and ascemding colon, just as the evacua- 
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tion of the distal part of the colonic stomach accompanies the evacuation of 
the ileal stomach and that of the ileal stomach accompanies the evacuation 
of the gastric stomach. 

Normal defsecation depends upon a conditioned reflex. The infant is 
taught at an early age to empty his bowels directly he is placed on a chamber. 
The act quickly becomes a purely reflex one, and it continues to be so when 
he grows older and the chamber is replaced by the seat in the w.c. Break- 
fast by itself gives rise to a simifle gastro-colic reflex ; sitting down on the 
familiar seat in the w.c. is, however, the starting-point of the more elaborate 
conditioned reflex, which produces the most efficient gastro-colic reflex of 
the day, in which the whole colon from the caecum to the rectum takes part. 
In the healthy adult, dcfaecation remains to a great extent a conditioned reflex. 
It is enough to sit down in the accustomed place, perhaps with a pipe and a 
newspaper, for the reflex to begin, often without the “ call to defsBcate ” — 
the perineal sensation produced by the entry of faeces into the rectum, and 
without the voluntary stimulus produced by the increased intra-abdominal 
pressure caused by descent of the diaphragm and contraction of the abdominal 
muscles, though these, together with the final contraction of the levator ani 
muscles, are always brought into action to help in the complete expulsion of 
the faeces. 

Failure to open the bowels on the first day of a holiday is not due, as is 
popularly supposed, to the liard water ” of the locality, deficient exercise 
in a train or on board ship, but to the unfamiliar w.c. and perhaps the unusual 
hour of getting up — or the absence of getting-up, such small change being 
enough to upset for the moment the delicately adjusted conditioned reflex. 


EXAMINATION OF THE INTESTINES 

SIZE, SHAPE ANI) POSITION OF THE COLON 

The caecum and iliac ( olon are the only parts of the bowel which are 
always palpable under normal conditions. In very thin individuals and in 
patients with very lax abdominal muscles the Avliole colon except the splenic 
flexure and the pelvic colon can often be felt. Apart from these conditions 
the colon may become palpable when in a state of spasm or when filled with 
faeces, and tumours involving it can often be recognised by abdominal examina- 
tion. In all intestinal cases a rectal examination must be made ; by this 
means not only the rectum but also part of the pelvic colon can be palpated. 
For a thorough investigation of the size, shape and position of the whole 
colon in the erect as well as the horizontal postures an X-Ray examination 
after a barium meal is essential. The pelvic colon, and less frequently the 
descending and iliac colon, cannot always be seen as satisfactorily, they may 
only be full in the early morning, and de.jecation empties them completely 
before it is convenient to make an examination. In such cases a barium 
enema renders all parts of the colon easily visible ; the artificial distension 
produces a considerable amount of distortion, the error due to which can be 
overcome by making an additional examination aflcr most of the fluid has 
been allowed to escape. 



602 


DISEASES OF THE DIGESTIVE SYSTEM 


MOTOR FUNCTIONS 

(a) Palpation , — In eveiy case of intestinal disorder an abdominal and 
rectal examination should be made. No medicine or enema should be given 
during the preceding 24 hours, but before this the colon should be emptied 
by whatever means the patient is in the habit of using. The quantity of 
faeces present in each part of the colon varies greatly according to the tin e 
at which meals are taken and dofaecation occurs. With a normal individual 
^king his meals at the usual time, whose bowels are satisfactorily opened 
after breakfast, the whole of the colon is empty during the greater part of 
the morning, though a thin layer of soft faeces may cover the wall of the 
caecum and perhaps the ascending colon and so render tliem partially opaque 
to the X-Rays if a barium meal was taken 24 hours earlier, and a small quantity 
of semi-solid faeces may be present in the distal part of the transverse colon. 
Between 3 and 4 hours after breakfast the caecum begins to fill ; the filling 
becomes much more rapid after lunch, so that in a shoft time the ascending 
colon also becomes filled. During the rest of the day palpation shows the 
caecum and ascending colon, and often the proximal part of the transverse 
colon, to be filled with soft faeces ; as a rule this can be recognised much more 
easily in the part of the colon in the right iliac fossa, owing to the solid back- 
ground it affords, than in the more distal part. The resonant note which is 
generally obtained on percussion over the right half of tho, colon in the 
morning is replaced by a dull note in the afternoon. 

In the early morning the rectum is empty, but the pelvic colon can be 
felt through the anterior rectal wall to be filled with solid scybala, which 
sometimes extend upwards into the iliac and the descending colon. On 
getting up, but often only after breakfast, the pelvic colon empties some of 
its contents into the rectum, giving rise to the “ call to dcfaecate ” ; from this 
moment until dcfaecation has occurred is the only time in the day in which 
the rectum of a normal individual is filled with fseces. At all other times 
it is completely empty, and a proctoscope shows that there is not even a trace 
of^faeces adherent to the mucous membrane. In defoecation the whole of the 
colon beyond the splenic flexure empties itself ; consequently the descending, 
iliac and pelvic colon are empty during the whole morning. If some ffcces 
were present in the distal half of the transverse colon in the morning, they 
pass into the lower end of the pelvic colon with the mass peristalsis which 
occurs after lunch. With this possible exception the pelvic colon is generally 
empty or almost empty until after tea or more commonly after dinner, when 
another wave of mass peristalsis fills it with the contents of the colon from 
the neighbourhood of the hepatic flexure and the proximal half of the trans- 
verse colon. 

The details of the movements vary greatly in different individuals, but 
the average conditions just described show how greatly the fullness of the 
different parts of the colon varies with the time of day, and how unjustifiable, 
for example, it is to diagnose csecal and ascending colon stasis because these 
parts of the colon are full of faeces when examined in the afternoon. 

If the rectum is full of faeces and the patient has no desire to defaecate, 
dyschezia can be diagnosed. If the faeces are soft it is clear that there can 
have been no delay in the passage to the rectum, such as is likely to have 
occurred if it contains hard and dry scybala. When the rectum is empty 
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but the pelvic colon can be felt through the anterior rectal wall to contain 
scybala, the fprm of dyachezia which is due to inability of the pelvic colon to 
empty its contents into the rectum is present, but this can only be diagnosed 
with certainty if the patient has made an effort to open his bowels after 
breakfast and the examination is made before lunch. In severe cases hard 
scybala may also be felt in the iliac and perhaps the descending colon. 

A full caBcum and ascending colon are only of significance if the examina- 
tion is made within 3 or 4 hours of breakfast ; even then primary right- 
sided stasis can only be diagnosed if the rectum and pelvic colon are 
empty. 

(6) The Charcoal Method , — By giving two or three charcoal lozenges with 
some food 8 hours after dcfaecation and observing after what interval black 
faeces are passed, the total time taken in their passage through the alimentary 
canal can be ascertained. If, for example, a patient’s bowels have been 
opened at 8 a.m., charcoal should be given at 4 p.m. the same day. If some 
of the charcoal is not passed at latest the second morning after it was 
taken, the patient must be regarded as constii)ated. The method has, how- 
ever, the great disjidvantage of giving no indication as to the part of the bowel 
in which stasis occurs. 

(c) X-Ray Examination . — The only reliable means of determining whether 
a patient is suffering from chronic intestinal stasis, and of ascertaining exactly 
what parts of the alimentary canal are at fault, is a series of examinations 
with the X-Rays. Examination with the fluorescent screen gives more informa- 
tion than is obtainable from radiograms. If the bowels are not spontaneously 
opened, an enema should be given on two consecutive mornings, on the second 
of which the opaque meal is taken. It is very important to discontinue the 
use of all aperients for at least 48 hours before the first examination, as the in- 
testinal functions might otherwise be observed whilst still under their influence 
instead of under natural conditions. No more aperients and no enemata 
should be used till the examination is finished, but the patient should make 
an attempt each morning to open the bowels naturally. If the attempt is 
successful, the stools should be examined in order to ascertain whether a^y 
of the barium has been evacuated. During the whole period of the examina- 
tion the patient should follow his usual occupations and take his ordinary 
diet. An examination should be made in the morning and evening of each 
day until all or most of the barium sulphate has been passed in the faeces or 
has reached the rectum. 

Although an opaque meal is the best means of obtaining information 
of the motor functions of the colon, an opaque enema generally gives earlier 
and more exact information concerning the possible presence of a stricture, 
especially in the pelvic colon, which often cannot be satisfactorily examined 
by the former method. A suspension is made by adding 8 oz. of barium 
sulphate and 4 oz. of kaolin to a pint and a half of water. The patient lies 
on his back, and the fluid is run in from a container at a pressure of between 
1 and 2 feet through a valveless Higginson’s syringe connected with a tube 
introduced just within the rectum, tlie syringe being used, when necessary, 
to help the passage of the opaque mixture with light pressure. It often , 
reaches the ccecum in 2 minutes and almost invariably within 6 minutes. 
Patients rarely experience any diflSculty in retaining the fluid until the 
examination is complete, when part can be run out through the tube by 
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which it was introduced, the rest being evacuated in the ordinary manner, 
a further inspection with the X-Ray being then made. 

An organic stricture of the colon generally obstructs the passage of the 
fluid, the shadow ending at the seat of the obstruction, which can be over- 
come only incompletely or not at all by waiting an additional 10 minutes, 
by increasing and decreasing the pressure of injection, by massage and by 
changes in posture. The flow of the enema is often prevented in cases of 
growth long before there is any clinical evidence of obstruction ; the bowels 
may still act normally or diarrhoea may be present, and an opaque meal may 
pass through the whole colon without delay. This is probably due to the 
occurrence of a spasmodic contraction of the bowel, which occurs at the seat 
of obstruction as soon as the enema reaches and distends the part immediately 
below it. 

An opaque meal or, more frequently, an opaque enema may show 
the presence of a filling defect in the colon caused by a growth. It also 
shows the exact length and position of strictures due to other causes, and 
it is generally the most satisfactory way in which the presence of diverticula 
can, be determined. 

EXAMINATION OF F^CFS 

The consistence, smell, colour and reaction of the stools when no apoiienu 
is being taken should be noted, abnormal acidity indicating excessive fennenta- 
tion and abnormal alkalinity excessive putrefaction. The proscncc of mucus 
with solid stools is not in itself a sign of disease, but if it is mixed witfi blood 
or pus, or the stools are soft though no aperient has been taken, some organic 
disease is certainly present. On the other hand, the presence of mucus with 
hard scybala or with soft stools obtained after the use of an aperient is due 
to the normal reaction of the colon to a mechanical and chemical irritant 
respectively, mucus being secreted in order to protect the mucous membrane. 
Blood by itself may come from haemorrhoids ; if associated with mucus or 
pus or both, inflammation or cancer of the anal canal, rectum or colon minst 
W present. The larger the fragments of mucus and the brighter the colour 
of the blood the low'er is their source. The presence of pus always indicates 
disease of the lower part of the colon or of the rectum ; any produced in the 
small intestines is digested. 

Pale, bulky stools generally indicate the presence of excess of fat. It 
is important to ascertain whether this is chiefly in the form of neutral fat, 
as in pancreatic insufficiency, or in the form of fatty acids and soaps, as in 
deficient absorption caused by jaundice, sprue, coeliac di'^case and obstruction 
of the lacteals with normal pancreatic digestion. This can generally be 
decided by microscopical examination, but in doubtful cases an accurate 
chemical analysis should be undertaken. 

Microscopic examination may reveal the presence of blood corpuscles, 

! )us, amoebae or their cysts, and the ova of intestinal worms, in addition to 
ragments of animal and vegetable food which have escaped digestion. 

A bacteriological examination of the stools should always be made in 
cases of diarrhoea, with or without colitis. The presence of a relative excess 
of enterococci or B. coli communis, the normal inhabitants of the colon, or 
of strains of streptococci or B. coli which are not normally present, or of 
parenieric, enteric, dysentery and tubercle bacilli, may be discovered. If 
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a sigmoidoscopic examination is made, a swab should be taken for bacterio- 
logical examination directly from the mucous membrane ; if any mucus 
or pus is seen, this should also be taken for the purpose. In doubtful cases 
the agglutinating power of the patient’s blood for abnormal bacteria isolated 
from the stools should be tested. 

OccuU blood , — When blood is swallowed or is derived from an ulcer or 
growth in the stomach or an ulcer in the duodenum, it is evacuated in the 
stools partly as acid hsematin and partly as hamato porphyrin. Both also 
appear in the stools when the blood originates in the colon unless diarrhoea 
is present, when the blood does not remain in the bowel long enough for 
the former to be converted into the latter. The chemical tests for “ occult 
blood ” — traces of blood insufficient to produce any change in the appearance 
of the faeces— depend upon the conversion of a substance with little or no 
colour, such as guaiac or benzidine, into a coloured substance when oxidised 
by hydrogen peroxide in the presence of a carrier, such as haematin. Haema- 
toporphyrin, which contains no iron, does not give the reaction. The 
spectroscopic examination of the stools should also be used, as traces of 
haBinatoporphyrin, which is occasionally present in the absence of acid 
haematin, would otherwise escape recognition. Moreover, a positive spectro- 
scopic finding is valuable confirmation of a positive chemical reaction, as, 
although it is much less sensitive, there is less chance of error. 

Before examining the stools, the patient is given a haemoglobin -free diet. 
Chlorophyll should also be excluded, as it gives a feebly positive guaiac 
reaction, and its many-banded spectrum may cause confusion in the spectro- 
scopic examination. A charcoal biscuit is given with the first meal on the 
restricted diet, and the first and subsequent stools passed when the faeces 
are no longer blackened by the charcoal are examined. For the guaiac 
and spectroscopic tests a small amount of faeces is macerated with glacial 
acetic acid into a thin paste. An equal quantity of ether is then added 
to extract the pigment ; the ethereal extract is poured off, some being kept 
for the spectroscopic exainination. Two or three dro^)s of tincture of guaiac 
arc added to the remainder ; a small quantity of ozonic alcohol is then 
poured in, and a change of colour is looked for at the junction of the two 
fluids. A “ positive ” reaction is one in which a deep blue colour rapidly 
appears ; a “ feebly positive ” reaction is one in which the colour is faint 
purple, bluish, or greenish. 

A positive guaiac reaction signifies the presence of occult blood, and a 
positive spectroscopic examination shows that it is present in fairly con- 
siderable quantities. A negative guaiac reaction proves the absence of 
occult blood, except occasionally at the end of a period of hffimorrhage, 
when the spectroscopic test may alone be positive, as the traces of blood 
still present may then be completely converted into haemato porphyrin, 
which gives a characteristic spectrum, but does not give the chemical 
reactions. Iron taken as medicine gives a positive benzidine but negative 
guaiac reaction. 

In the absence of haemorrhoids or rectal polypi (which may be quite 
latent) and of bleeding from the mouth, throat and nose, the presence of 
occult blood is strong evidence that an ulcer or growth is present in the 
stomach or intestines. It is also occasionally found in gastritis, gall-stones, 
diverticulitis and localised adhesions involving the alimentary tract, 
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PROCTOSCOPIC AND SIGMOIDOSCOPIC EXAMINATION 

In all cases in which there is any possibility of organic disease of the 
pelvic colon or rectum a proctoscope, and, if necessary, a sigmoidoscope 
should be passed after a preliminary digital examination. No special pre- 
paration is required, but the patient should endeavour to get his bowels 
emptied as completely as possible shortly before the examination without 
the aid of aperients or enemata. The instrument should be passed without 
an anaesthetic in the knee-elbow position. If digital examination is painful 
owing to inflammation of the anal canal, a cocaine sempule or diathermy 
with a rectal electrode should be applied in order to anaesthetise it before 
the instrument is passed. 


FUNCTIONAL DISORDEES OP THE' INTESTINES 

CONSTIPATION 

Definition. — Constipation may be defined as a condition in which none 
of the residue of the first meal taken after dcfaecation is excreted within the 
next 48 hours. 

Etiology and Pathology. — Constipation may be due to (1) the passage 
through the colon being delayed, whilst defjocation is normal — colic constipa- 
tion ; (2) the evacuation from the pelvic colon and rectum being inadequately 
performed, whilst the passage through the colon is normal- dyschezia ; and (3) 
insuflScient formation of faeces. 

1. Colic constipation . — Delay in the passage of faeces through the intestines 
is due to their motor activity being deficient, or to the force required to carry 
the faeces to the pelvic colon being excessive. The motor activity of the 
colon may be deficient owing to deficient reflex activity, inhibition, or un- 
controlled and irregular action. There is no evidence that it is ever due to 
actual weakness of the muscular coat. The reflexes which maintain intestinal 
activity may be deficient owing to lack of mechanical and chemical stimulants 
in the food, or to deficiency in hormones, as in hypothyroidism. They are 
also deficient when the excitability of the mucous membrane is impaired as a 
result of long-continued irritation by purgatives. The inhibitory sympathetic 
nerves may be stimulated centrally by depressing emotions, and reflexly 
in painful diseases and injuries of any part of the body, but particularly of the 
abdominal and^ pelvic viscera. 

Constipation may result from painful spasm, induced reflexly by the 
presence of an irritant in the colon of a patient with an abnormally 
excitable nervous system (spastic constipation). The irritant which 
gives rise to the exaggerated reflexes is in most cases hard fasces, which 
may have been retained as a result of constipation caused by insufficient and 
unsuitable food and of dyschezia. The reflex may also be excited by disease 
in other parts of the abdomen, especially chronic appendicitis. Similar 
spasmodic contractions of the intestines occur as a result of excessive smoking 
and in lead poisoning. 

The work to be done by the intestinal musculature is excessive when 
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the consistence of the fasces oilers more than the normal degree of resistance 
owing to insufficient consumption of water or its excessive loss in the urine 
or sweat, and when there is a diminution in the intestinal lumen owing to 
organic stricture. 

2. Dyschezia , — Dyschezia may be due to inefficiency of the defsecation 
reflex, to abnormally hard and bulky faeces requiring excessive force for 
their evacuation, or an obstacle to efficient defaecation, such as spasm 
or congenital or acquired strictures of the anal canal. Dsychezia due to 
inefficient defaecation is the most common cause of severe constipation, 
and is generally of nervous origin. It often originates in neglect to 
respond to the call to dcfaecate owing to laziness, i nsanitary condition of 
the W.C., or false modesty. The conditioned reflex upon which defaecation 
normally depends is gradually lost. The rectum dila tes so that an increasing 
quantity of faeces is needed to produce the adequate /nternal pressure required 
to give the sensation of fullness which is the natural call to defaecation. 
Finally the sensation is lost completely. But the patient is still capable of 
emptying his rectum if he tries. He has, however, by now often convinced 
himself that he cannot get his bowels to open unless he takes enemata or 
such enormous doses of aperients that the fluid feces practically act as 
enemata. He thus suggests to himself that his rectum is powerless to act 
by itself ; the dyschezia is then in part hysterical. 

Dyschezia may be due to various other causes, such as weakness of the 
voluntary muscles of defecation, the assumption of an unsuitable position 
during defecation, and voluntary inhibition from fear of pain in diseases 
of the anus and the neighbouring organs. Hut whatever the primary cause, 
the final result is the same. The conditioned defecation reflex is lost, and the 
incomplete evacuation of the rectum results in the accumulation of feces 
and consequent dilatation of the rectum. 

Careful training is required from earliest infancy in order to develop the 
defecation reflex. Neglect of this, together perhaps in some cases with a con- 
genital deficiency of the muscle-sense of the rectum, is the cause of the 
dyschezia of infants, in whom the slight additional distension produced Jby 
the introduction of a finger or a piece of soap into the rectum results in an 
adequate stimulus. 

The rectal muscle-sense is abolished or defective in diseases of the spinal 
cord in which the defecation centre itself or the fibres connecting it with the 
brain are involved. 

3. The third great class of constipation is due to the quantity of feces 
formed being insufficient to produce an adequate stimulus in the pelvic colon 
and rectum, and to a less extent in the rest of the colon. The insufficient bulk 
of feces is duo to an inadequate quantity of food residue reaching the colon 
as a result of anorexia or of oesophageal or pyloric obstruction, or to unusually 
complete digestion and absorption of food, the result of a “ greedy bowel.” 

Symptoms. — Many people regard themselves as ill if they do not have 
one action of the bowels a day; but this is really nothing more than a question 
of convenience, being found to suit the habits and diet of the majority of 
civilised people. Perfect health may bo maintained by individuals who 
defescate regularly two or three times a day, and by others who obtain an 
evacuation once in two, three or more days. The latter, so long as defecation, 
when it docs occur, is complete, can no more be regarded as diseased than those 
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otherwise normal people, whose hearts beat only forty or fifty times a minute. 
The majority, however, although they may sulier no inconvenience for a con- 
siderable time, finally develop symptoms due to fsecal accumulation, gradually 
increasing quantities of fseces being retained. For practical purposes, 
therefore, an individual may be considered constipated if his bowels are not 
opened at least once in every 48 hours. A less frequently recognised variety 
of constipation is that in which insufiicient faeces are excreted, although the 
bowels may be opened every day — a condition analogous to retention of 
urine with overflow. 

It is important to distinguish the symptoms of constipation from those 
of the conditions which may give, rise to it. There is no doubt that neuras- 
thenia, hypochondriasis, epilepsy, asthma, nephritis, diabetes, painful pelvic 
disorders and many other diseases may be greatly aggravated by constipa- 
tion. Apart from these conditions, headache, mental and physical fatigue, 
vertigo, anorexia and pigmentation of the skin may result directly from intes- 
tinal intoxication and, with the exception of pigmentation, from the reflex 
effects of constipation. Toxic symptoms rarely develop unless stasis occurs 
in the cascum and ascending colon, in which the feces are still soft, 
and then only if it is associated with impairment of the functional 
efficiency of the liver, which normally destroys intestinal toxins or renders 
them innocuous, or of the kidneys, which normally excrete any toxins 
which have escaped the liver. Reflex symptoms, on the other hand, occur 
chiefly in dyschezia as a result of the pressure produced by hard fjcces. The 
latter differ from the former by their almost instantaneous disappearance 
on defecation. 

FjBcal retention is a common cause of intestinal flatulence and colic. 
In rare cases a fecal tumour and fecal obstruction o(;cur. A fecal 
accumulation in the rectum may cause Inemorrhoids, pruritus ani, catarrhal 
proctitis and neuralgic pains in the back, down the legs, and in the female 
pelvic organs. Hard feces make defecation painful, and their passage may 
give rise to anal ulcers. 

Diagnosis. — It is comparatively rare for a patient to consult a doctor 
on account of constipation without having already attempted to cure himself 
with aperients. But no accurate diagnosis can be made until it has been 
ascertained whether he is actually constipated at all. The symptoms generally 
ascribed to auto-intoxication caused by intestinal stasis are often really pro- 
duced by purgatives, which lead to the absorption of excess of toxic material 
by hastening the half-digested contents of the small intestine into the csecum, 
where fermentation and putrefaction are consequently increased, and by 
causing the contents of the transverse, descending and pelvic colon to be 
fluid instead of solid, so that absorption of toxins continues throughout the 
length of the bowel instead of in the csecum and ascending colon alone. In 
spite of his probable protests the patient is instructed to see what happens if 
no drugs are taken for three days, an effort being made to open the bowels each 
morning. In most cases he loses his abdominal pain and his so-called toxic 
symptoms. The bowels are often opened daily, in which case a diagnosis of 
hysterical pseudo-constipation can be made — hysterical because the patient 
had suggested to himself, as a result of faulty education combined with the 
reading of pernicious advertisements, that he was constipated and required 
aperients to keep himself well, whereas a little psychotherapy, in the form 
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of explanation of the physiology of his bowels and the origin of his symptoms 
and persuasion to try to open his bowels each morning without artificial 
help, results in a cure. In some cases, however, the patient does not succeed 
in opening his bowels, although he may feel more comfortable than when 
he was taking drugs. A second abdominal and rectal examination should 
then be made. If no sign of organic disease is present, and the rectum is 
found to be filled with ficces, dyschezia can be diagnosed. In spite of this the 
patient has no desire to open his bowels ; a normal individual would feel an 
urgent call to defaecation under such conditions, but the rectum has dilated 
as a result of being constantly full of faeces and the call to defaecation is no 
longer felt. 

In severe cases it is advisable to examine the intestinal functions with 
the X-Rays, a barium meal being given after the patient has discontinued 
taking aperients. Ileal stasis should only be diagnosed if no trace of barium 
has reached the cascum 6 hours after the opaque meal, or if a considerable 
quantity of barium-containing chyme is still in the end of the ileum 6 hours 
after evacuation of the stomach is complete. If most of the barium is still 



Fio. 18. — Dysclifzia in a ^irl of 17, whoso bowels had not been opened for o weeks when 
admitted to Guy*s Hospital (First case of constipation examined with x-rays: 
May 1907.) 

in the csBcum and ascending colon at the end of 24 hours, stasis is present, 
even if a little has passed tv> the more distal parts of the colon ; but a faint 
shadow of the CiBCum is often visible in normal individuals even 3 days 
after the meal. If the splenic flexure is reached in 24 hours, and the greater 
part of the barium is in the transverse colon at the end of 48 hours, there must 
be stasis in this part of the bowel. In dyschezia most or all of the barium 
has accumulated in the rectum in 24 hours (Fig. 18). A similar accumulation 
occurs in the pelvic colon, though the rectum remains empty in pelvic colon 
dyschezia. 

Treatment.— Under no circumstances should the patient fail to make an 
effort to open his bowels after breakfast, even if he feels no desire to do so, 
and a call to defaecation felt at any other hour in the day should be obeyed 
at once, at whatever inconvenient time it may occur. Sufficient time should 
always be spent over the act of defajcation, and it is often advisable to pay 
two visits to the closet at short intervals. In order to prevent the temptation 
to hurry over defaecation, the closet should be clean, devoid of smell, and 
properly warmed in winter. In dyschezia with weak abdominal muscles 
a footstool, 9 inches lower than the seat, should be provided, and in severe 
cases the patient should crouch over a bed-pan placed on the floor. In many 

39 
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cases of dyschezia no treatment is required beyond explaining to the patient 
the nature and cause of his condition, and persuading him to give up aperients 
and to make an eSoit to <^mpty his rectum, which he must realise is quite 
capable of doing its work. By perseverance it is generally possible to 
redevelop the lost conditioned reflex upon which normal defsecation 
depends. 

It is most important to see that sufficient food is taken, as constipation 
is often as much due to its insufficient quantity as to its unsuitable quality. 
The diet should contain an increased proportion of vegetable foods, especially 
those which contain much cellulose and organic acids. Fresh or dried fruit 
should be taken three times a day, and green vegetables or salad should be 
eaten at lunch and dinner. Stewed prunes taken at breakfast, the number 
being regulated according to the degree of constipation, arc especially valuable. 
Porridge and cream and wholemeal brown bread are also useful. Care should 
be taken that sufficient fluid is drunk ; a glass of cold water taken on rising 
in the morning often helps the bowels to act after brcjikfast. 

The majority of cases of constipation can be cured without drugs if proper 
treatment is instituted at a sufficiently early stage. In dyschezia purgatives 
are either absolutely useless or they only have an effect when fluid stools are 
produced, colic and toxic symptoms often resulting and a considerable 
quantity of fluid and nutritive material being wasted. In the treatment of 
diseases which are aggravated by co-existing constipation, purgatives should 
be regularly given. They are also useful for making the stools soft when strain- 
ing at stool is accompanied by danger, as in patients with weak hearts or 
high blood-pressure. In colic constipation, when non-medical treatment 
proves insufficient, purgatives must also be used, but an effort should be 
made to dispense with them at the earliest possible moment. The stool 
produced by an aperient should be normal in size and consistence ; the 
dose should be so regulated that one stool is passed every day and the desire 
to defecate is felt immediately after breakfast. An infusion of senna pods in 
cold water is particularly useful, as the dose can be regulated from day to 
day by the patient ; an attempt should be made at intervals to reduce the 
number used by one at a time, until finally none may be required. The 
aperient should cause no pain or discomfort, and should not irritate the 
intestinal mucous membrane sufficiently to lead to the appearance of 
mucus in the stools. If it is probable that the purgative will be required 
permanently, one such as aloes, cascara or senna should be chosen, which is 
Ukely to maintain its good effect without any increase in the dose being 
required. 

In constipation due to a greedy colon the bulk of the feces must be 
increased by the administration of some unirritating substance, such as 
liquid paraffin, agar-agar or coreine, which passes through the intestines 
without undergoing decomposition or absorption. These preparations are 
valuable when the feeces are hard and dry ; they arc therefore useful in other 
vj^rieties of constipation besides that due to a greedy colon, as feces always' 
become hard and dry as a result of their abnormal retention in the bowel. 
In dyschezia the soft stools which result from their use are expelled with less 
difficulty than ordinary feces. From 1 drachm to 1 ounce of paraffin or 
double the dose of a plain 50 per cent, paraffin emulsion should be taken 
immeffiately after one, two, or three meals every day. One drachm of agar- 
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agar or coreine, which absorbs water to form a bulky gelatinous mass which 
becomes intimately mixed with the fsBces, is taken with one or more meals 
in addition to or as a substitute for paraffin. 

The majority of cases of moderately severe constipation are more or less 
cumulative, excess of feces being always present in the large intestines. It 
is therefore necessary that the colon should be completely evacuated before 
other methods of treatment are adopted. This can best be done by washing 
the colon out with a pint and a half or two pints of warm water run into it 
from a douche can at low pressure through a tube inserted just beyond the 
anal canal. 

It is essential in treating dyschezia to keep the rectum and pelvic colon 
empty, so that they may in time regain their normal tone and contractile 
power. This can be accomplished by the use of enemata of glycerine every 
morning, but only if a prolonged attempt to defecate naturally has proved 
unsuccessful. The strength of the enemata should be gradually reduced 
by replacing a drachm of the glycerine by water every other day until only 
water is used. Asa rule the normal defecation reflex and with it the tone and 
contractile power of the rectum slowly return. 

When dyschezia is due to inability of the pelvic colon to empty its contents 
into the rectum, six ounces of paraffin should be injected on going to bed and 
retained during the night ; the bowels are then generally opened without 
difficulty in the morning. If, however, they fail to act, a plain water enema 
should be given. 

When the sphincter aiii is in a condition of spasm as a result of inflamed 
hsBinorrhoids or an anal ulcer, or when the anal canal is congenitally too 
narrow or a stricture has followed an operation for hoemorrhoids, complete 
relief can be obtained by dilating the passage by means of diathermy applied 
locfilly through a conical electrode. 

Regular exercise in the open air is a valuable means of preventing con- 
stipation, especially in individuals who follow a sedentary occupation. When 
any of the voluntary muscles of defecation are weak, considerable benefit 
can be gained by the performance of remedial exercises every morning ahd 
evening. Special attention should be devoted to the levator ani muscles- 
especially in women in whom the pelvic floor has been injured during par, 
turition, and in cases in which there is any tendency to prolapse on straining 
at stool (see p. 729). Stasis in the proximal part of the colon is often 
benefitted by massage applied directly to the affected part. Its efficacy is 
greatly increased if the first treatment is given during an X-Ray examination, 
as the masseur can then see the exact position of the colon and can find what 
manipulations have most effect upon it. 


DIARRHOEA 

Definition. — Diarrhoea is a condition in which fluid stools are passed. 
Defecation generally occurs several times in the day, but mere frequency 
of defecation is not diarrhoea, for this may even be associated with constipa- 
tion. The bulk of feces excreted in 24 hours is generally excessive, but this 
again is not an essential factor, as excessive feces are occasionally formed 
when the passage through the alimentary canal is not abnormaUy rapid. 



612 


DISEASES OF THE DIGESTIVE SYSTEM 


The one essential factor in diarrhoea is the abnormally rapid passage of the 
food residue through the alimentary canal. 

iEtiology. — 1. Excessive Stimulation of Motor Activity. — The 
most common cause of diarrhoea is the presence in the food of excess of the 
mechanical and chemical stimulants of intestinal activity. Thus over- 
indulgence in green vegetables, salads, and still more frequently fruit, is a 
familiar cause. Chemical irritants may also be swallowed in decomposing 
food, as in some cases of fish and meat poisoning, but food may also cause 
diarrhoea by giving rise to a bacterial infection of the intestine. Diarrhoea 
very frequently results from the habit of taking aperients, either in excess of 
what is required for the correction of chronic constipation, or even when the 
bowels left to themselves would act quite normally. Thus many of the 
symptoms often ascribed to constipation are really due to the diarrhoea 
caused by purgatives, as it results in the absorption of excess of poisons from 
the too fluid faeces. 

Chronic diarrhoea is a common sequel of the acute diarrhoea following 
infection with any pathogenic organism which gains access to the intestines 
in contaminated food or water, and it may follow acute general infections 
such as influenza. In both cases the subsequent diarrhoea may be gastro- 
genous (vide infra) and due to the achlorhydria resulting from gastritis caused 
by the infection and not the direct result of bowel infection. In some cases 
the infection is derived from a septic focus in the mouth, nose or pharynx, 
and in rare cases chronic appendicitis is the source of a chronic infection of 
the colon. Some infective bacteria, such as the parcnteric group, act chiefly 
on carbohydrates and may lead to excessive fermentation. Others, such as 
streptococci and various anaerobes, act on proteins and lead to putrefactive 
diarrhoea. Severe intestinal carbohydrate dyspepsia (p. 630) may give 
rise to chronic diarrhoea or alternating constipation and diarrhoea, which is, 
however, rarely severe, and deficient digestion of proteins, resulting from 
either gastric or pancreatic insufficiency, may lead to a non-in fective putre- 
factive diarrhoea. Deficient digestion of fat owing to pancreatic insufficiency 
or obstruction to the outflow of pancreatic juice in obstructive jaundice 
occasionally leads to fatty diarrhoea, which must be distinguished from 
chylous diarrhoea in which excess of fatty acids and soaps are passed owing 
to obstruction of the lacteals by disease of the mesenteric glands or to the 
presence of sprue or coeliac disease. 

Diarrhoea is often gastric in origin. This (jastrogenous diarrhwa may 
occur when the gastric juice is deficient or absent. An abnormal number of 
organisms reaches the intestines in these circumstances, as the partial pro- 
tection afforded by the bactericidal action of the hydrochloric acid in the 
stomach is lost. As in addition to the digestion of meat in the stomach the 
connective tissue of meat and the cellulose of vegetables are normally softened 
by the hydrochloric acid of the gastric juice, undigested lumps of meat and 
fragments of vegetable leave the stomach and pass through the small intestine 
to, the colon, where they are liable to undergo bacterial decomposition. The 
irritation of the mucous membrane of the intestines by the insufficiently 
divided fragments of food and by the products of bacterial decomposition 
leads to diarrhoea, which may become aggravated by secondary enteritis or 
entero-colitis if the irritation is sufficiently intense or prolonged. Similar 
gastrogenous diarrhoea may occur after the performance of a gastro- 
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jejunostomy, the food leaving the stomach with such rapidity that the 
intestines are overwhelmed with undigested and irritating food. 

Lastly, chemical stimulants to intestinal activity may be produced in the 
body and excreted into the colon ; this is the cause of diarrhoea in ureemia, 
Graves’ disease and septicaemia. 

2. Over-excitability of the Neuro-Muscular Mechanism which 
CONTROLS THE INTESTINAL MOVEMENTS. — (a) lAenteric or post-prandial 
diarrhoea. — Under normal conditions the entry of food into the empty 
stomach gives rise to a gastro-colic reflex, which is the chief stimulus to the 
movements of the colon. In most individuals this is only followed by defaeca- 
tion after breakfast, as the pelvic colon is then full, and the sudden passage 
of faeces from it into the rectum gives rise to the call to defaecation. Some- 
times the gastro-colic reflex is abnormally active. This may only manifest 
itself after breakfast ; a formed stool is passed first, but in the course of the 
next half-hour or hour one or more loose stools are passed in addition. In 
severer cases the bowels are also opened after dinner and less frequently 
after lunch, the stools again being often soft or fluid. 

(6) Nervous diarrhoea. — It is not uncommon for a fright to result in the 
immediate passage of a semi-fluid stool. In some patients, who are often 
not otherwise neurotic, attacks of diarrhoea occur whenever they are in any 
place where it would be awkward for tliem to relieve themselves : when 
this has once happened, it is likely to recur under similar circumstances, 
largely owing to fear that it will do so. Lientcric and nervous diarrhoea are 
often associated together, a patient sufTcring from the former being par- 
ticularly likely to feel an urgent desire to defsBcate if he is at a dinner-party 
or in a railway carriage without a lavatory. 

Diarrhoea, whatever its cause may be, tends to be worse after meals, 
especially breakfast, and it is occasionally also influenced by nervousness ; 
it is important, therefore, to exclude some other primary cause before diagnos- 
ing a case as one of pure licnteric or pure nervous diarrhoea. 

(c) Irritable colon. — When the mucous membrane of the colon is inflamed 
or ulcerated, any mechanical or chemical stimulant is likely to prodyce 
an excessive reflex response, so that the diarrhoea whicli is probably already 
present is aggravated. Apart from this, many people, who have lived in 
the tropics and have sullcrcd there from dysentery or from diarrhoea due to 
some less defined cause, continue to be liable to diarrhoea for many years after 
their return to a temperate climate. 

3. Organic Intestinal Disease. — [a) Enteritis. — The profuse, watery 
diarrhoea of acute food poisoning and acute infections such as abdominal 
influenza and septicaemia is a result of acute enteritis, which is generally 
accompanied by acute gastritis, especially if vomiting is present, but the colon 
is often spared. The irritating products of the excessive bacterial activity 
resulting from the stasis in organic obstruction of the small intestine give 
rise to enteritis ; consequently diarrhoea is almost always present in chronic 
small intestine obstruction. The contents of the stomach pass so rapidly 
through the small intestine that they are quite fluid and very bulky when 
they reach the caecum ; they consequently act as an enema and arc almost 
immediately evacuated, even if the colon remains quite healthy. 

(6) Colitis. — Diarrhoea is a constant symptom of acute inflammation of 
the colon, except in the rare cases in which it is confined to the proximal 
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part. Thus it is always present in ulcerative colitis and bacillary dysentery, 
in which the disease begins and remains longest in the pelvic colon and rectum, 
but it may be absent in ijaild cases of amoebic dysentery in which the csecum 
alone is involved. Diarrhoea may occur in carcinoma of the colon, especially 
the distal part, before the lumen has been narrowed sufficiently to lead to 
faecal retention. The diarrhoea in these conditions is due to irritation of the 
bowel by the products of bacterial decomposition of the albuminous exudate 
of the diseased parts, and in colitis also to deficient absorption of fluid by the 
inflamed mucous membrane. 

Symptoms. — The chief and often the only symptom of diarrhoea is the 
abnormally frequent passage of abnormal stools. In severe cases of diarrhoea 
discomfort or even pain is felt over the whole of the lower part of the abdomen 
for a short time before the bowels are opened. It may be followed by a sensa- 
tion of soreness, but the abdomen is neither tender nor rigid, and warm 
applications generally relieve it. Occasionally severe colic occurs, which may 
be temporarily relieved each time the bowels are opened or flatus is passed. 
The passage of a large and watery stool is often followed by a feeling of exhaus- 
tion and faintness, which may be accompanied by sweating and coldness of the 
extremities and occasionally even by syncope. 

In severe cases of acute diarrhoea, and in persistent cases of chronic 
diarrhoea, the nutrition suffers and the patient loses weight ; sometimes an 
extreme degree of emaciation results. When the diarrhoea is associated with 
abnormal bacterial activity in the intestines, especially if this is of the putre- 
factive type, symptoms of intestinal intoxication may develop. 

Diagnosis. — When a patient complains of diarrhoea, it is first necessary 
to ascertain whether the passage of faeces through the intestines is really taking 
place with abnormal rapidity. Many people think that frequent defaecation, 
particularly if the stools are in part fluid, is sufficient evidence that diarrhoea 
is present, whereas this is by no means necessarily the case. The stools of 
every patient supposed to be suffering from diarrhoea should be examined ; 
if they are of a uniform semi-solid or fluid consistence, true diarrhoea is 
probably present, whereas numerous stools, if they are small and solid, 
and fluid stools containing small solid fragments suggest a diagnosis of pseudo- 
diarrhoea. In a doubtful case, 2 or 3 charcoal lozenges should be given with 
some food immediately after the bowels have been opened in the morning ; 
each stool is now examined, and the time which elapses before black faeces 
are passed is noted. If charcoal is seen in the stools within 12 hours, true 
diarrhoea is present ; if in less than 4 hours, the small intestine must be in- 
volved as well as the colon. If no charcoal appears within 48 hours, constipa- 
tion and not ‘diarrhoea is present. A series of X-Ray examinations after a 
barium meal affords a more accurate method of determining the rate of 
passage through the alimentary canal, and it has the advantage of showing 
m what part of the bowel the rate is excessive. In small intestine diarrhoea 
the head of the opaque meal may reach the csecum within an hour or two ; 
when the colon alone is involved, it arrives after the usual interval of 3 or ’ 
4 hours. 

The most common cause of pseudo-diarrhoea is dyschezia ; although 
the rectum is never properly emptied, the patient may feel a constant desire 
to open his bowels, and as a result of his efforts a very small quantity of hard 
fseces may be passed. If, as is often the case, the constant presence of fseces 
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in the rectum gives rise to catarrhal proctitis, more or less mucus is passed 
in addition. In slight cases there may be nothing more than a thin layer of 
mucus over the hard lumps of faeces ; in severer cases a larger quantity of 
fluid mucus, which is often stained brown, is passed either alone or with hard 
particles of faeces. In all such cases the discovery of solid faeces in the rectum 
immediately after the bowels have been opened should remove any further 
doubt as to the diagnosis. A growth of the rectum or pelvic colon, and less 
frequently a growth in other parts of the colon, though rarely on the proximal 
side of the splenic flexure, may lead to pseudo-diarrhoea, faeces being retained 
above the growth, whilst the serous and often blood-stained exudation from 
its surface and mucus produced by the irritant action of the exudation of the 
mucous membrane below it are passed at more or less frequent intervals, 
so that the patient regards himself as suffering from diarrhoea. The character 
of the stools should at once make it obvious that further examinations by 
means of the sigmoidoscope and with the X-Rays after a barium meal and a 
barium enema are required, even if nothing abnormal is felt in the abdomen 
or on rectal examination. 

"When it is known that genuine diarrhoea is present, it is next necessary 
to determine whether it is due to a functional or an organic cause. The 
history is often a great help : licnlcric or nervous (liarrlioea of long 
duration is generally gastrogenous. A very acute onset suggests that the 
cause is some toxic or infective agent, whereas a more gradual onset of chronic 
diarrhoea in a middle-aged individual, who has hitherto been regular or con- 
stipated, suggests the presence of a growtli. A careful a])dominal and rectal 
examination should be made in every case; the former may reveal the 
presence of a tumour or an abnormally dilated or contracted condition of 
the colon ; by means of the latter the existence of ulcerative colitis may be 
recognised, as well as the presence of a growth in the rectum or pelvic colon. 
In doubtful cases a sigmoidoscopic examination should also be made 
before deciding that the diarrhoea is functional in origin, as the mucous 
membrane of the accessible part of the colon is almost always involved when 
diarrhoea is due to some form of colitis. ^ 

The examination of the stools is of the greatest importance, as it gives 
valuable indications for treatment as well as liclping in diagnosis. In small 
intestine diarrhoea the stools arc watery, whereas in colonic diarrhoea they 
are unformed but not fluid. The presence of mucus, blood or pus indicates 
either some form of colitis or a growth. The presence of excess of starch, 
meat fibres or fat indicates a small intestine diarrhoea. Excess of undigested 
starch is found on microscopical examination in fermentative diarrhoea, and 
of striated muscle fibres in putrefactive diarrhoea. The faeces arc often frothy 
and have an acid smell and reaction when fermentation is excessive ; they 
are alkaline and have a putrefactive odour when excessive putrefaction is 
present. 

The stools passed when fat is insufficiently digested or absorbed are easily 
recognised by their pale colour and enormous bulk. If the excess is in the . 
form of neutral fat, the stools arc oily (fatty diarrlam), and pancreatic in- 
sufficiency can be diagnosed ; on giving a fat-free diet, excess of striated 
meat fibres is still present. This condition is, however, very rare in the 
absence of jaundice caused by obstruction of the common bile duct. More 
frequently most of the fat is present as fatty acid and soaps (chylous diarrhaa), 
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8ho\ring that pancreatic digestion is normal, but that aibsorption is 
owing to obstruction of the lacteals by tuberculous, aim^® innamma 
secondary malignant disease of the mesenteric glands, sometimes 
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of cceliac disease in children, or sprue in adults who 
many years earlier, in the tropics. In such cases the stools 
normal on a fat-free diet, the digestion of meat and vej 
unafiected. Almost all the calcium in the food combines witn-o^*""*' lently 
form calcium soap in this condition ; the blood calcium is I 
diminished, and tetany may result. In children growth is greatl f various 
and the long bones are soft and may bend, with the production if c 
deformities. ^ ^bat 

A bacteriological examination should always be made, in the hOj[ a ^ 
the nature of any infection which is present may be discovered. 1 w 

Prognosis. — If thorough treatment is instituted from the onset, -.h n g^gg 
prognosis of diarrhoea is good, unless it is due to some serious organic diseassc. 

If, however, it is neglected, strict treatment must be continued for a {iiaui:^, 
longed period in order to be successful. This is particularly the case whf the 
the diarrhoea is infective in origin. 

The tendency to licntcric and nervous diarrhoea often remains throughoiitnic 
life, though considerable improvement and even a cure can result from treat ar 
ment. Unlike other forms of diarrhoea, they rarely affect the general health, 'tl 
and are chiefly troublesome on account of the inconvenience they cause. co 

Treatment . — Acute Diarrhoea . — The patient should be kept warm and 
at rest in bed until the attack has completely subsided. If it is due to food r; 
poisoning and he is seen within 12 hours of the onset, he should be given from \ 
J- to 1 ounce of castor oil to clear the irritant material out of the small as well 
as the large intestine, unless tlie diarrhoea is so severe that it appears probable 
that this has already occurred. No food should be given for 24 hours, or 
even longer in severe cases, but the patient may drink as much water as he 
likes. Arrowroot made with water should then be given, but nothing else 
until the diarrhoea has ceased. Milk, junket, bread and butter, and milk 
puddings are next allowed, after which a gradual return should be made to 
an ordinary diet, the speed with which this is done depending on the severity 
of the case. The only drugs which are of real use in acute diarrhoea are opium 
and its alkaloids. If the diarrhoea shows no signs of abating after 24 hours, 
some codeine should be given, the dose being regulated according to the 
severity of the diarrhoea and the general condition of the patient, but sufficient 
must be given to stop the diarrheea in 48 hours. If the diarrhoea is accompanied 
by vomiting, a test- meal should be given about a 'month later, even in the 
absence of all syhiptoms, as the accompanying acute gastritis may have led to 
achlorhydria, which is likely to give rise to chronic diarrhma or other trouble 
later unless the underlying chronic gastritis is overcome. 

Chronic diarrhoea . — In all cases of chronic diarrhma, recovery occurs most 
rapidly if the patient remains in bed during the first few days of treatment. 

In many instances, diarrhoea, which may have been present for months, 
disappears in a few days, and the patient may even become constipated. 
Unless, however, other treatment is instituted, the diarrhoea is very likely to 
return as soon as he gets up again. As the improvement which results 
from staying in bed is due in part to the rest and in part to warmth, it is 
important for the patient to avoid over-exertion and to keep his abdomen 
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warm by means of a woollen binder for a considerable period after the 
symptoms have disappeared. Exposure to cold should be avoided as much 
as possible, and if the patient feels chilled at any time he should have a hot 
bath and go to bed at once ; by these means he is likely to prevent a recurrence. 
Patients who have recently suffered from chronic diarrhoea should never go 
to the tropics, and they should even avoid visiting the southern parts of 
Europe, as a slight intestinal attack from bad food is likely to have much 
more serious results with them than in an individual who has not before 
suffered from any intestinal disorder. 

The successful treatment of chronic diarrhoea depends upon the 
recognition of its cause. The treatment of diarrhoea which is secondary to 
organic disease of the intestines, sucli as colitis and cancer, is considered 
elsewhere. 

1. Excessive Stimulation of the Intestinal Movements. — Whatever 
the actual cause of the diarrhoea, it is important to avoid anything which 
could produce mechanical irritation of the colon. The food should be 
thoroughly chewed, and anything, such as new bread, cheese and tough 
meat, which is difticult to break up completely, should not ])e eaten. The 
patient must avoid all raw vegetables in salads and pickles, and cooked 
gn‘en vegetables are only allowed as purees. The ]nps and skins of fruit, 
whether raw, cooked or in jam, and currants, raisins and lemon peel in 
puddings and cakes must be avoided. 

For the treatment of fermentative diarrheea, vide Intestinal Carbohydrate 
Dyspepsia (p. 631). A lacto- vegetarian diet is most suitable iov putrefactive 
diarrheea, A teaspoonful of a fresh licpiid culture of B, acidophilus should be 
given three times a day between meals. No meat should be allowed until 
the diarrhoea has ceased for 4 weeks, and high game and over-ripe cheese 
should be permanently avoided. 

Fatly and chylous diarrhoea stops at once on a fat-free diet. In severe 
cases, in which obstruction of the lacteals is present, it may be necessary 
for the patient to continue with this diet for the rest of his life. 

Gastroyenous diarrhoea rapidly improves on the diet already described as 
suitable for putrefactive diarrhoea, but a relapse is certain to follow a return 
to an ordinary diet unless the achlorhydric gastritis is properly treated 
(vide p. 577). ^ 

2. Neuvous and Ltenteric DiARUiinKA. — Nervous diarrhoea is often 
completely uninfluenced by diet, but drugs, wliich diminish the activity of 
the gastro-colic reflex either peripherally or centrally, are very effective, 
A mixture containing 5 grains of potassium bromide and 5 minims of tincture 
of belladonna taken immediately before meals is all that is required in mild 
cases ; in severer cases a small dose of codeine should be added. The exact 
dose of each drug must be varied to suit each patient, as different individuals 
react very differently to these drugs, especially to belladonna. When the 
diarrhoja has been completely controlled, the quantity of each drug should 
be gradually reduced ; then the doses before lunch and dinner, and finally 
that before breakfast, can be discontinued. In some cases it is advisable to 
allow the patient to have the medicine or a pill containing belladonna and 
codeine always with him, so that he can take a dose before going to a dinner- 
party or on any other occasion when he fears that he will have diarrhoea. 
He soon learns to trust so thoroughly in his pill that it probably acts more 
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by suggestion than in any other way, and the dose can accordingly be 
progressively reduced until it is infinitesimal. 

As in many cases of diarrhoea due to other causes the bowels act most 
frequently after meals, the treatment just described is often of use in 
conjunction with that required for the primary condition. 

Arthur F. Hurst. 

EPIDEMIC DIAREH(EA IN CHILDREN 

Synonyms. — Summer Diarrhoea ; Infective or Infectious Diarrhoea ; 
Acute Gastro-Intestinal Infection ; Acute lleo-Colitis ; Cholera Infantum. 

The form of diarrhoea here spoken of is one of the chief scourges of infant 
life, though certainly much less common than formerly. It prevails epi- 
demically in the third quarter of the year, although sporadic cases may be 
met with at any time, and in hot seasons may become widespread, especially 
in large towns. It chiefly affects children below the age of 5, but is most 
fatal in the first year. Boys are more susceptible than girls. 

Etiology. — It is generally agreed that the disease is caused by infection 
with micro-organisms ; but in spite of much research the bacteriology is by 
no means clear. It would appear that all cases are not due to the same 
organism, and amongst those which have been isolated from the stools 
in different epidemics are the Proteus vulgaris, the Bacillus coli, streptococci, 
the B, enteriiidis, Morgan’s bacillus, members of the para-typhoid group, and 
various strains of dysentery bacilli. Any of these, or several of them in com- 
bination, seem to be capable; of inducing the affection, given the predisposing 
conditions. Of the latter by far the most important is a sustained high 
temperature (60° F.) of the air and, particularly, of the soil. As was pointed 
out long ago by Ballard, it is when the temperature recorded by the four-foot 
earth thermometer reaches 56° F. that cases begin to occur. Such a tem- 
perature probably provides the conditions necessary for the growth of the 
infecting organism. 

uNext in importance as an a;tiological factor must be put the influence 
of unhygienic surroundings, such as dirt, overcrowding, a contaniinated milk 
supply, and want of cleanliness in feeding utensils. The infection is probably 
often conveyed by dust, and flies may act as carriers. 

Any digestive derangement in the child may predispose to infection, 
and bottle-fed infants are specially liable. The disease appears to be to 
some degree contagious, and if introduced into a ward is apt to spread to 
unaffected infants. The influence of age and sex have already been referred to. 

Pathology. — The changes found after death may be surprisingly slight, 
considering the severity of the disease, and vary materially in different cases 
and epidemics. As a rule the mucous membrane of the stomach and in- 
testines is in a condition of mucous catarrh.” There may also be areas of 
congestion, With here and there small petechial haemorrhages. The lymphoid^ 
tissue of the alimentary canal is often swollen, and in severe and protracted 
cases the solitary follicles in the colon and lower ileum may exhibit superficial 
ulceration. 

Other organs, such as the liver and kidneys, show fatty or parenchymatous 
degeneration, whilst the lungs are often congested and oedematous, with, in 
protracted cases, patches of broncho-pneumonia in the lower lobes. 
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Symptoms. — The clinical picture is often very complicated, and if it is 
to be understood it is essential to realise that the disease is a general infec- 
tion and not merely a disorder of the alimentary canal. The supervention 
of secoiidary “ food intoxications,” acidosis or nephritis, with their own 
clinical manifestations, tend still further to perplex the observer and make 
it impossible for him to decide to what extent the symptoms are due to the 
primary infection or to these secondary developments. 

The disease may start insidiously, with a gradually increasing diarrhoea ; 
or the onset may be abrupt, with a rapid rise of temperature and early pro- 
stration. The diarrhoea is not necessarily a pronounced feature, and the worst 
cases are often those with fewest stools. The character of the motions varies ; 
but in the early stage they are usually green, slimy and ill-digested, becoming 
dark and watery later. In the choleraic cases they are of the profuse “ rice- 
water ” type. When the colon is aifected, visible mucus and blood may be 
passed with much straining. The discharges are usually attended by colicky 
pain and the passage of flatus. Vomiting is generally present at the onset, 
but varies greatly in amount. The temperature is always elevated at some 
period of the disease, but the height, duration and course of the pyrexia are 
very inconstant. Hyperpyrexia may supervene towards the close in fatal 
cases. Prostration and circulatory failure are early features, and are shown 
by depression of the fontanelle, pallor, pinched features, an inelastic skin 
and coldness of the extremities. Where “ intoxication ” is a factor, con- 
sciousness becomes impaired, and the infant passes into a state of stupor, 
with intervals of restlessness, which may result in complete coma, sometimes 
terminating in convulsions. If acidosis is present, the respiration may show 
the characters of “ air-hunger.” 

The urine is scanty, highly acid and contains a little albumin and a 
few hyaline casts. Acetone bodies may be present. 

Course. — The course of the disease varies greatly. In the severest 
cases, especially those of the choleraic type, death may ensue within a few 
hours of the first onset of symptoms. In the milder forms the acute symptoms 
last for 2 or 3 days, and then gradually the prostration passes ofi and«the 
stools assume a normal character. Only too often, however, the improve- 
ment is but partial, and the child lapses into a marasmic condition, with 
continued looseness of the bowels, from which recovery may only take place 
gradually as cooler weather arrives. In all cases relapses, brought on cither 
by re-infection, by meteorological conditions, or by injudicious feeding, are 
extremely common and apt to prove fatal. 

In children above the age of 2 the disease usually assumes a milder form 
— prostration is not so severe and the range of temperature lower. V omiting, 
also, is a less prominent symptom than in infants. Complete recovery is 
more frequent, and relapses and the continuance of the disease in a chronic 
form are rare. 

In the special type of the disease commonly spoken of as “ cholera in- 
fantum ” the invasion is always abrupt, with a rise of temperature, followed ^ 
by profuse vomiting and purging. Prostration is marked from the outset. 
The stools are frequent and large, and though greenish and slimy at first 
quickly become watery, colourless and almost odourless. Thirst is intense, 
and the infant rapidly becomes shrunken and dehydrated. Death usually 
ensues in a few hours, and is commonly attended by hyperpyrexia. 



620 DISEASES OF THE DIGESTIVE SYSTEM 

Diagnosis. — The diagnosis has to be made from simple non-infective 
diarrhoea. At first the differentiation may be impossible, but continued 
high temperature, early . prostration and failure of rapid improvement on 
stopping food point to an infective origin. Epidemic prevalence id also in 
favour of the more severe variety. The nervous symptoms may simulate 
those of meningitis, but in case of doubt a lumbar puncture will determine 
the diagnosis. Very acute cases, in which the colon is much involved, may 
resemble intussusception, but in the latter the onset is more dramatically 
sudden, the vomiting, collapse and passage of blood greater, and fever 
less, whilst in epidemic diarrhoea abdominal rigidity and tumour are 
absent. 

Prognosis. — It is impossible to give any estimate of the fatality of 
diarrhoea, as it depends greatly on the type of the disease, and on the age, 
general condition and surroundings of the child, besides varying greatly in 
different epidemics. The younger the infant, and the poorer its general 
nutrition, the worse is the outlook. The existence of rickets also greatly 
aggravates the danger. The frequency of the stools is of less importance in 
estimating the chance of recovery in any given case than the amount of 
prostration and the degree of inelasticity in the skin. Cases with prolonged 
high temperature and those of tlie choleraic type usually do badly. Persist- 
ence of vomiting also is a bad sign. 

Treatment. — Unfortunately there is no specific treatment, and the 
principles to be aimed at are : (1) to stop tlie infcctioTi ; (2) to cliuiinate and 
neutralise toxins ; (3) to combat collapse ; (4) to arrest the vomiting and 
purging. 

1. In attempting to stop further infection, general hygienic measures 
are of great importance. Whenever it is possible, the child should be 
removed from a town, and isolated in a large, airy and well-ventilated room. 
Napkins should be removed and disinfected as soon as they are soiled, and 
the greatest cleanliness should be observed in regard to tlie feeding utensils 
and the nurse’s hands. 

*If the case comes under observation early, an initial purge of castor oil 
or, if there be much vomiting, of calomel should be given to clear away 
decomposed matter from the bowel. Milk, which is the vehicle of infection, 
should at once be stopped, and for the first day or two the diet should be 
limited to plain water, barley water, weak tea, rice-water, 7^ per cent, glucose, 
or weak broths, all of which may be given freely. 

2. In order to favour the elimination of toxins, the action of the skin 
and kidneys should be promoted as much as possible. To this end, if the 
skin be very inelastic, tepid packs are useful, and these may be continued, 
if necessary, for several hours on end. If the urine be scanty, a few drops 
of sweet spirits of nitre may be administered, and water should be given 
freely. 

In the early stages of the disease no attempt should be made to arrest 
the diarrhoea entirely, as the retention of poisons would then be favoured. 
In addition to the initial purge, irrigation of the colon is a valuable aid in 
removing toxic material. Normal saline administered at a temperature of 
100° F. through a rectal tube or large-sized red rubber catheter is the best 
solution to employ. 

The direct neutralisation of the toxins is, unfortunately, not at present 
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practicable, as no efficient antitoxic serum for the disease has yet been 
found. 

3. Collapse has to be obviated by saline infusion and the use of stimulants. 
Four ounces of normal saline may be injected under the skin of the flank 
every 6 hours. In very severe cases whole-blood transfusion may save life. 

Of stimulants, one of the best is alcohol. Ten to 16 drops of brandy 
may be given in a little water every 3 or 4 hours, or oftener ; it should not 
be added to the feeds. Camphor is also useful, and is best given dissolved 
in olive oil (1 in 15 or 1 in 30). Five minims of this solution may be injected 
under the skin as often as is thought necessary, or a few drops of spirits of 
camphor may be given by the mouth. If the collapse is extreme, recourse 
may be had to the mustard bath. 

4. The arrest of the vomiting and especially of the diarrhoea is really a 
secondary object of treatment. For the vomiting, lavage of the stomach 
is the best treatment, particularly in the early stages, and a poultice may be 
applied to the epigastrium. Drugs are of little helj), but small repeated doses 
of calomel {e.g, ^ grain every hour for six doses) are sometimes useful. Chlore- 
tone in 1-grain doses may also be used cautiously. Iced champagne diluted 
with an equal quantity of soda water is sometimes of service. 

As has already been pointed out, no active steps should be taken to 
arrest the diarrhoea at the onset. If it continues, however, and seems to 
be contributing to the exhaustion, one may try to reduce the frequency of the 
stools. In tlie early stages, small repeated doses of castor oil are useful for 
this purpose, and later, wdien the tongue is clean, bismuth, chalk, catechu 
and otlier astringents, as in the case of simple diarrhoea, may be used. A 
2 )Owdcr com])Ose(l of 5 grains of bismuth carbonate, with Jth grain each 
of Dover’s 2 )owder and calomel, is also a frequent prescription at this stage. 
Opium should not, however, be given at the outset, and it is best withheld 
so long as i)rostration is marked and the temperature high. When pre- 
scribed, it may be given in the form of the tincture in the proportion of 
1 minim for every year of the child’s age. It is specially indicated when the 
motions are frequent and attended by much colic and tenesmus. In cases 
of the choleraic type, wiih much vomiting and profuse purging, morphine 
may be given hypodermically Avith great advantage. The dose for a child 
of 1 year is grain, Avith Avhich « Jgth grain of atropine mayjbe combined. 
This may be rei)eatcd in an hour if the symptoms have not abated. 

“ Intestinal antiseptics ” are of little help, and may easily be injurious. 
The best arc salicylate of bismuth, salol and resorcin. If the stools are very 
watery, nitrate of silver is the most poAA^crful astringent. 

After the acuter symptoms have passed off one must return very gradually 
to ordinary diet. Milk should be given at first malted or fully peptonised 
and freely diluted with lime Avater, or condensed or desiccated milk, or one 
of the patent foods may be used in place of it. A feed may be given every 
4 hours, and vratcr betAVTcn if the child is thirsty. Any return of the vomiting 
or diarrhoea must be the signal for again giving up milk in any form. During 
convalescence change of air and mild iron tonics are of service in restoring the 
child to complete health. Relapses, which are frequent, must be guarded 
against with the greatest care. 
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HILL DIARRHffiA 

Definition. — A peculiar form of gastro-intestinal derangement occurring 
in Europeans living at high altitudes in India, Ceylon and elsewhere during 
the hot season, characterised by dyspeptic symptoms, abdominal flatulence 
and the passage of pale-coloured or white, frothy, fluid stools early in the 
morning. 

Etiology. — Tlie condition occurs in the Himalayan hill stations of 
India and the highlands of Ceylon, Europe and South America, at elevations 
of 6000 feet or over. Europeans of both sexes and all ages are liable, and 
in some years the condition has affected a large portion of the hill population, 
as in the Simla epidemic of 1880. The cause has been variously attributed 
to the mica content of the drinking water, to its bacterial contamination, 
as well as to a physiological breakdown of the gastro-intestine under con- 
ditions of low barometric pressure and high humidity : the latter view is 
probably correct. 

Pathology. — Little is known either of the clinical pathology or morbid 
anatomy of the disease, the nature of which will remain obscure until it has 
been investigated along biochemical lines, such as has recently been done 
in sprue. 

Symptoms. — The symptoms are flatulence and abdominal distension 
associated with morning diarrhoea. Defsecation is urgent and generally first 
occurs about 6 a.m. ; subsequently the bowels may be opened four or five 
times before noon, after which the patient is comfortable. The stools are 
copious, fluid, pale-coloured or white, frothy, and generally not objectionable 
in odour. Fat analyses, unfortunately, have not been made. Often the 
condition is transient, but if it persists considerable loss of weight may ensue. 

Prognosis. — Tliis is generally quite good ; the only danger is that the 
condition may develop into sprue, and Rogers states that 20 per cent, of his 
Calcutta cases commenced with hill diarrhoea. 

^Treatment. — Until more is known regarding the exact nature of the 
gastro-intestinal breakdown treatment must remain empirical. Rest, warm 
clothing and milk diet are generally advised, and probably a high protein, 
low fat, low carbohydrate diet, such as sprulac, would prove valuable. Dilute 
hydrochloric acid in 1 drachm doses after food may be tried, and pepsin has 
also been advocated. Crombie used to give a drachm of liq. hydrarg. perchlor. 
16 minutes after food. Should these measures not suffice the patient must 
return to the plains. 

CCELIAC DISEASE 

Synonyms. — This disease was first described by Gee in 1888 under the 
title of “ The Coeliac Affection.” Cheadle redcscribed it in 1903 as “ Acholia,” 
and Herter in 1908 as Intestinal Infantilism.” It is sometimes spoken of • 
in America as “ Chronic Intestinal Indigestion,” but in this country the term 
“ Coeliac Disease ” is now generally applied to it. 

Definition. — ^A wasting disease of childhood characterised by the passage 
of large, pale, offensive stools which contain an excess of split fat, and leading 
to emaciation and arrest of growth ; various complications due to avitaminosis 
may be superadded. 
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Etiology. — The cause is unknown. There is no hereditary element; 
girls are more susceptible than boys, and no social class is exempt. The disease 
appears to be rarer in the Latin countries than in the ‘Anglo-Saxon and 
Scandinavian. 

Pathology. — There is no characteristic morbid anatomy, the post-mortem 
changes being attributable to inanition or to intercurrent disease from 
secondary infection. The bones tend to show osteoporosis. On biochemical 
investigation the blood is found to be poor in calcium. The essential pathogenys^ 
of the disease appears to be a failure in fat and carbohydrate absorption of 
obscure causation. The ordinary changes of enteritis are not found. 

Symptoms. — The disease begins insidiously between the ninth month and 
the end of the second year. The child loses appetite, fails to thrive, and has 
slight diarrhoea. Soon the characteristic stools appear. They are large, but 
not necessarily frequent, pale, extremely offensive and sometimes frothy and ^ 
fermenting. On chemical examination they contain from 40 to 60 per cent, 
of split fat instead of the normal 25 per cent., but the amount of unsplit fat 
present is not altered. Meanwhile the emaciation progresses, the face being 
least affected by it and the buttocks most. The abdomen, by contrast, is 
prominent, doughy and distended, and ma)^ sometimes contain a little free 
fluid. Along with these physical signs there is a change in mentality. The 
child is often remarkably precocious, but is irritable, hysterical and “ difficult,'* 
especially during the exacerbations. There is frequently a profound anorexia, 
and muscular weakness may be extreme. 

Complications.— -Various deficiency symptoms are apt to appear as the 
result of avitaminosis induced cither by impaired fat absorption or by the 
character of the diet which treatment demands. Eickets may show itself 
either early, or, after the age of 7, in the “ late " form, with genu valgum 
as its main sign. Symptoms such as oedema and absence of reflexes may 
suggest beriberi and have been attributed to deficiency of vitamin B. Scurvy 
is not uncommon, and attacks of tetany may occur in association with the low 
blood calcium. 

Diagnosis. — At the outset the disease may be impossible to recogiyse, 
but when the characteristic stools appear diagnosis is easy. Arrest of growth 
is of great diagnostic value. The distended abdomen may suggest tuber- 
culosis, especially if slight ascites is present. Ctnliac disease presents many 
points of resemblance to sprue, but the latter is very rare in childhood, and in 
coeliac disease the blood shows a secondary aiitemia and not the inegalocytio 
type characteristic of sprue. 

Course and Prognosis. — The disease runs a prolonged course with many 
ups and downs and is peculiarly prone to relapse. It may last into adult 
life (cases of “ non-tropical sprue ” may be examples of unrecovered coeliac 
disease) but usually tends to recovery before puberty. The mortality may be 
put down at about 10 per cent., and death, when it occurs, is usually due to 
intercurrent disease. During the active phases of the disease growth is 
arrested, and even after recovery the patient may be permanently stunted 
(intestinal infantilism). 

Treatment. — Apart from general hygienic measures treatment is essen- 
tially dietetic. A diet high in protein, low in fat, and with no carbohydrate 
(at the outset at least) is the ideal to aim at. It may consist at first of a dried 
protein ” milk with the addition of underdone scraped meat, white of egg, 
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broth, jellies, etc. Later, small quantities of fat in the form of bacon and 
butter are added with carbohydrate mainly in dextrinised form (Mellin’s 
Food, grape-nuts‘, rusks,, crisp toast, etc.). Over-ripe bananas often have a 
beneficial effect. Care must be taken to supply the necessary vitamins in 
order to ward off complications. Vitamin A may be given as Carotene ; 
B, as Yeast extract ; C, as Orange juice ; and D, os Krgosterol. A small dose 
of castor oil should be administered when abdominal distension is trouble- 
some ; otherwise there is no indication for drugs. Exposure to ultra-violet 
light helps to prevent the development of rickets. 

Robert Hutchtson. 


SPRUE 

Synonyms. — Cochin-China Diarrhoea ; Psilosis ; Ceylon Sore Mouth, 
etc. 

Definition. — Sprue is a disease of unknown aetiology involving the 
gastro-intestinal tract, characterised by defects in gastric secretion and 
inability to absorb adequately fat, glucose and calcium. Typically there is 
an apyrexial, morning diarrhoea with bulky, pale, gaseous, fatty stools, 
inflammatory lesions of the tongue and buccal mucosa, megalocytic anaemia, 
asthenia and wasting. 

i®tiology. — The disease is mainly confined to the tropics and sub- 
tropics, being especially common in parts of India (Bombay), China and 
Cochin -Cliina, also in Ceylon, Java, the Federated Malay States and Porto 
Rico in the West Indies. Adult Europeans and people of mixed European 
blood living in endemic areas arc prone to infection : natives more rarely 
suffer. Both sexes are susceptible, but it rarely affects people under 20 years 
of age. A hot, damp climate, esf)ecially on the seaboard, favours its develop- 
ment, while certain bungalows enjoy an unsavoury leputation in this regard. 
Various theories have been suggested to explain its aetiology. The first 
infective agent was thought to be Strorigyloides intestinalis. Later Ashford 
and others held it to be a moniliasis of the digestive tract due to Monilia 
psilosisy but the fungoid theory is now being generally abandoned. Scott 
considers that there is a metabolic disturbance, resulting in a decreased ionic 
calcium due to parathyroid involvement. The idea that it is a physiological 
breakdown in the tropics also has its adherents, but this does not explain 
latent sprue, which may first manifest itself 25 years after the patient has 
left the tropics. Elders regards sprue as a primary deficiency disease due to 
lack of vitamins A and B and amino acids, but the difficulty in accepting 
such a view is the epidemiological fact that sprue often affects the best fed 
people in the community. As in certain other megalocytic ana3mias, 
evidence of an undoubted relationship between sprue and the vitamin B 
complex does exist, but in sprue it probably depends rather on inadequate 
preparation and ab8ori)tion of some factor or factors in vitamin B than on 
a primary dietetic deficiency. 

Pathology . — Morbid Anatomy . — At autopsy the essential lesions consist 
of an absence of fat, muscular wasting, an atrophic enteritis, an exceed- 
ingly small heart, general atrophy of the viscera consequent on malnutrition, a 
megaloblastic h/perplasia of the red marrow of variable intensity, and 
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inflammatoiy and atrophic changes in the tongue. The inflamihatoTy lesions 
in’ both tongue and intestine may be patchy in distribution, transient in 
duration, and not always evident at autopsy. 

Clinical Pathology , — The anaemia, which is by no means invariably 
present in the early stages, is generally megaloc 3 rtic in type and exceptionally 
may be as intense as that seen in pernicious anaemia. The Price- Jones 
curve shows a displacement to the right and often broadening of the base, 
while the average corpuscular diameter exceeds 7-6 microns. The colour 
index is usually high. The blood picture shows numerous megalocytes 
associated with anisocytosis and poikilocytosis, and in the severer cases 
polychromasia, basophilic stippling, and occasional normoblasts and macro- 
normoblasts may be observed ; megaloblasts are rare. Hypochlorhydria 
or achlorhydria is common, but. 75 per cent, of cases respond to histamine 
by an increase in HCl secretion. Evidence is accumulating that the 
megalocytic anaemia has a gastrogenous origin due to defective production 
of Castle’s factor, llie total faecal fat is definitely increased (30 to 70 per 
cent.), but splitting is adequate. The glucose tolerance test frequently shows 
a flat or low curve, or one presenting a retarded rise duo to malabsorption, 
while the blood calcium is decreased for the same reason. The blood 
bilirubin is rarely increased to the extent seen in pernicious anaemia. 
Malabsorption of fat accounts for the excessively fatty stool, while fermenta- 
tion of glucose within the lumen of the bowel consequent on defective 
absorption underlies its acid and gaseous characteristics. The pallor of the 
stool is due to the tra n sf or j nation of stercobilin into colourless leucobilin. 
Functional tests of the liver and pancreas reveal no abnormality. 

Symptoms. — The incubation period is unknown, but patients have 
occasionally developed sprue within a few months of arriving in an endemic 
area. Hill diarrhoea sometimes passes into sprue. Often the onset is 
insidious with (1) loss of energy, dyspepsia and flatulence ; (2) rapid loss of 
weiglit ; (3) sore longue or buccal aphthae; (4) simple diarrhoea. It may be 
months before the characteristic morning diarrhoea with the passage of 
several bulky, pale, acid, frothy stools reveals the true nature of the malady. 
Apyrexia is the rule, and frequently the temperature is subnormal. Once 
scon, the fully developed picture of sprue makes an indelible impression. 
Such a patient is asthenic, emaciated, mentally taciturn and often severely 
ansemic ; the skin is parched, wrinkled and often pigmented over the forehead 
and malar eminences, while the nails are ridged and brittle ; the ton^e, 
which is invariably clean, may bo patchily inflamed with prominent papillae, 
ulcerated, atrophic or fissured, while the thin abdominal parietes scantily 
protect the attenuated coils of gas-distended bowel visible beneath. Physical 
examination also often reveals a decrease in the size of the liver dullness : this 
is partly attributable to atrophy and partly to intestinal distension. Hsemic 
murmurs may bo heard over the heart, which is small, while both systolic 
and diastolic blood pressure is invariably lowered. On questioning such a 

E atient he often complains of sore tongue and aphthous ulcers made worse 
y spiced and hot foods, of characteristic early morning stools, and of 
abdominal distension and intestinal flatulence generally most marked 
towards evening and often related to the carbohydrate intake. Qildema of 
the feet, cramps and tetany may occasionally be observed. 

Complications. — Sprue is a disease peculiarly free from complications, 
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but pyrexia should always arouse suspicion that the case is running an 
abnormal course. Unlike pernicious anaemia, subacute combined degenera- 
tion of the cord is not encountered. Anal fissure and haemorrhoids may 
develop, while tetany is met with in about 2 per cent, of the cases ; intestinal 
perforation and pneumonia have occasionally been recorded. Intercurrent 
amoebic infection is not common, despite the fact that some authors regard 
it as an aetiological factor in sprue. 

Course. — Sprue is a very chronic disease, showing spontaneous remission 
and exacerbations, with a tendency to natural cure if the patient leaves the 
tropics. Death generally results from uncontrolled ansemia. 

Diagnosis. — The well-established case presents little difficulty, but in 
the initial stages and in atypical cases considerable clinical ex})erience may 
be required to make a diagnosis. Relapse cases, especially those following 
respiratory infections or chill, may only show megalocytic anaemia, intestinal 
symptoms sometimes being suppressed for weeks. The differential diagnosis 
includes pernicious anajiriia, gastric carcinoma, gastro-colic fistula, tuber- 
culous enteritis, Addison’s disease, chronic pancreatitis and carcinoma of' 
the pancreas. Biochemical and radiological investigations may be essential 
for their differentiation. 

Prognosis. — This largely depends on obtaining the co-operation of the 
patient, though intercurrent diseases like arteriosclerosis and old age handicap 
recovery. Modern treatmeiit has greatly increased the expectancy of life, 
and even in an endemic area like Bombay deaths are becoming rare. 

Treatment. — The essentials of treatment are : (1) The institution of 
alimentary rest by ap])ropriate dietary ; (2) the treatment of megalocytic 
anaemia if present ; (3) the reinforcement of demonstrable deficiencies by 
such means as HCl, calcium salts, etc. Both in the primary attack and 
during relapses these asthenic, poorly nourished patients must be put to bed 
for 6 to 8 weeks under conditions that ensure mental as well as physical 
rest, while in Euroj)e warmth and the avoidance of chill are essential. (1) 
Dietary , — Many differejit diets have been advocated, the best known being 
l^nson’s milk treatment. The feeds are given in small quantities 2-hourly, 
commencing wdth 3J and increasing griidually up to 7 pints daily. Van 
den Burg advocated large quantities of pulpy fruit free from acidity, coarse 
seeds and fibres ; ripe bananas, bad fruit, papaya and strawberries are 
popular, the latter being particularly favoured in Europe. The red meat 
diet of Cantlie commenced with 2-ounce feeds of lean, minced, underdone 
steak, which were gradually increased until to 2 lb. were taken daily. 
Recently, Fairley has introduced graded high protein, low fat, low carbo- 
hydrate diets, the ratios of the three fundamental food -stuffs being as 1*0 : 
0*3 : 1*3 and the energy values var3dng from 600 to 3000 calories. Red 
meat is the main source of protein advocated, but more recently a defatted 
dried milk (sprulac), with similar food ratios has been produced for use in 
the tropics. These diets, biochemically controlled, and based on the defective 
utilisation of fat and carbohydrate in the small intestine are rapidly replacing' 
all former dietetic treatments. (2) Anesmia . — The aneemia of sprue responds 
rapidly' tq the administration of commercial liver extract in adequate 
quantity, with a marked leticulocytosis, which reaches its maximum 
about the ninth day, and rapid blood restoration. Whole liver and 
ventriculin are also effective, but in the writers’ opinion are not so 
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well tolerated from the alimentary standpoint. Daily injections of 
Hepatex P.A.F. during the first week are of value in severe cases in rein- 
forcing liver extract per os, but when used alone have proved inadequate. 
Occasional cases respond dramatically to marmite (4 drachms daily), with 
a marked reticulocytosis and rapid blood restoration, but others just as 
constantly fail to respond and the anssmia increases. Blood transfusion 
may prove dangerous, especially when patients have been previously trans- 
fused ; its only indication is to tide a dangerously anaemic patient over the 
latent period intervening between the administration and response to liver 
extract ; it is now rarely necessary. Iron in adequate dosage is of occasional 
value, especially if the colour index be low or if the haBmoglobin curve remains 
stationary while the production of red cells is satisfactory. Commercial 
liver extract should be administered in a dosage equivalent to 1 to lb. 
of whole liver daily for the first month, after which the dose can generally 
be reduced. A maintenance dose equalling J lb. is necessary in certain 
cases, and should bo adopted in all patients until the blood picture and 
average diameter of the corpuscle have returned to normal. (3) Treatment 
of demonstrable deficiencies , — The fractional test meal not infrequently reveals 
hypochlorhydria or achlorhydria, and under these circumstances J to 1 drachm 
of acid hydrochlor. dil . (B.P.) in orange juice after meals is indicated. Similarly 
if the blood calcium is lowered, calcium lactate in doses of 20 to 40 grains 
should be administered thrice daily, reinforced if there is tetany, or if 
Chvostek’s or Trousseau’s sign is present, by vitamin D. Scott and 
others have reported very favourably on calcium and parathyroid extract 
per os under similar circumstances. Ihilv. Bata vise Co. in doses of 1 drachm 
is also useful in this respect, as well as for stopping diarrhoea. The institu- 
tion of high protein, low fat, low carbohydrate dietaries combined with liver 
extract therapy restores sprue patients to a normal state of health in the 
majority of cases, and it is now feasible to permit some of these to return to 
the tropics. On the other hand, it is never possible to predict with 
certainty that a given case is permanently cured, and great care sliould 
be taken to avoid chill, respiratory infections, and indiscretion of dietary, 
especially in respect to hot, spiced and sugary foods, alcohol and carbo- 
hydrate excesses. Si)rue relapses may recur after many years of perfect 

C. Carmichael Low. 

N. Hamilton Fairley. 

MUCO-MEMBRANOUS COLIC 

Definition. — In neurotic individuals constipation is sometimes associated 
with the constant or intermittent passage of membranes of coagulated mucus 
and with attacks of pain, the condition being known as muco-membranous 
colic. This name is preferable to muco-membranous colitis, as no true 
inflammation of the colon is present. 

Etiology. — Muco-membranous colic was formerly a common condition 
in women of the educated classes, and was occasionally also observed in men. 
For no obvious reason its incidence has greatly diminished since the War, 
and well-marked cases are now rarely seen. 

Pathology. — Two predisposing factors are invariably present — con- 
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stipation and an abnormally irritable nervous system. Betention of faeces 
in an individual with an abnormally irritable nervous system may result in 
reflex over-activity of the ^ motor and secretory fibres of the colon, leading 
respectively to painful spasm and to excessive secretion of mucus. The 
former may occur alone ; the resulting colospasm is analogous to pure 
spasmodic asthma, and, in contrast with muco- membranous colic, it is still 
quite common (p. 606). If the mucus is retained sufficiently long, coagula- 
tion takes place and a membrane forms. This is analogous with the forma- 
tion of Curschmaim’s spirals in asthma. In most cases the stools contain 
no inflammatory material and the sigmoidoscope reveals a perfectly normal 
mucous membrane. Some catarrh may be present if the condition has been 
injudiciously treated with irri tilting purgatives or injections, when the 
membranes contain degenerated epithelial cells and leucocytes instead of 
being formed of almost pure mucus. 

Symptoms. — In some cases the patient constantly suffers from abdominal 
discomfort and passes membranes. In others, definite attacks, which are 
sometimes brought on by depressing emotions, occur at intervals of weeks or 
months ; the pain may be confined to the attacks, or there may be abdominal 
discomfort in the intervals. It is, however, not uneommon for the presence 
of membranes in the stools to be the only symptom. 

The pain is situated most frequently in the left flank and iliac fossa and 
just above the pubes ; at the same time the descending and iliac colon are 
often tender and can be felt as a contracted cord, in which scybala can some- 
times be distinguished. Less frequently there is pain and tenderness in the 
cgecum and ascending colon, which are felt to be more firmly contracted than 
usual ; the condition may then closely simulate appendicitis, but no relief 
follows appcndicectomy. The passage of faeces anjpfnembrancs or of the 
latter alone, whether spontaneously or as the result? of treatment, generally 
gives temporary relief. 

The constipation present in the intervals becomes much more severe 
during an attacjk. The stools consist of hard, small scybala, wdiich may 
occasionally be moulded into thin or flat pieces as a result of anal spasm. 

The mucus is secreted as very thin membranous shreds, which may form 
tubular casts of the colon with a diameter of anything up to an inch and a half. 
They are often called skins by the patient, and have been mistaken for tape- 
worms ; they are sometimes rolled into a ball, which can only be disentangled 
by washing in water. The mucus may be transparent like ordinary mucus 
or opaque like fibrin ; its colour is grey-white, but it is often stained by 
faeces and rarely by blood. The membranes may be passed alone or with 
scybala. 

Functional nervous symptoms of many kinds are generally present, and 
the patient always tends to become depressed and hypochondriacal. 

Intestinal Sand . — The passage of intestinal sand is generally associated 
with muco-membranous colic. Small quantities of sand, which would other- 
wise escape detection, can often be discovered by running water on the 
the faeces until the greater part is washed away. True intestinal sand must 
be distinguished from the false sand formed of wood-cells, which is some- 
times passed by individuals who have eaten a large quantity of pears and 
more rarely of bananas. True intestinal sand is composed of pale yellow or 
reddish-brown granules, very irregular in shape and never, crystalline. 
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Their most characteristic constituents are the insoluble calcium soaps of 
palmitic and stearic acids ; an approximately equal quantity of calcium 
phosphate is also present. 

Prognosis. — Muco-membranous colic is a very chronic condition. If 
treatment is begun at an early stage recovery generally follows, but when 
it has been present for many years the outlook is unfavourable, and even if 
improvement occurs, the likelihood of a relapse is considerable. 

Treatment. — A patient suffering from muco-membranous colic should 
be treated with the object of removing the two underlying factors — the 
abnormal condition of the nervous system and the constipation. The former 
calls for rational psychotherapy. The patient should be discouraged from 
making minute investigations of his stools ; he should be told to be satisfied 
if he feels better without looking to see how much mucus is passed. He may 
feci perfectly well in spite of the presence of mucus ; but he will often only 
remain so for as long as he is unaware that he is passing it. 

The constipation requires treatment by diet, massage, drugs, and enemata. 
The best results arc generally obtained with a generous mixed diet con- 
taining a plentiful supply of those articles which have already been described 
as useful in uncomplicated constipation on account of their chemically 
stimulating properties, but excluding raw vegetables in salads and pickles, 
fibrous vegetables such as celery, and the skins and pips of fruit. Mustard, 
pepper and spices of all kinds should be prohibited. Smoking should be 
restricted, and in severe cases should be entirely prohibited. 

At the commencement of treatment any accumulation of faeces in the 
colon must be removed. This can best be done by an enema of 6 ounces of 
paraffin given in the evening and retained during the night. Once the colon 
is empty, the rcaccumulation of faeces can often be prevented by the adminis- 
tration of liquid paraffin and agar-agar or coreine in order to soften the stools. 
If this docs not result in the passage of a satisfactory stool each day. the 
further treatment depends upon whether the stasis is in the proximal part 
of the colon, in which case a mild aperient, such as infusion of senna pods, is 
required, or in the pelvic colon, when treatment by paraffin enemata without 
aperients is indicated. 

As in the case of uncomplicated colon spasm belladonna is the most 
useful drug for combating the pain ; small doses of bromide may also be 
given to diminish the irritable condition of the nervous system. When the 
pain is severe it nuay be necessary to add codeine. 

Local treatment of the mucous membrane of the colon by so-called 
Plombieres douches should only be used in the exceptional cases in which 
other treatment has failed to give relief. As the patients are always self- 
centred, it is of the utmost importance to avoid encouraging them to con- 
centrate upon their bowels and their excreta by irrigating the colon unless 
this is absolutely necessary. Intestinal lavage can be given at home ; but 
it is generally more effective at one of the spas such as Harrogate, Llandrindod 
Wells, Bath, Buxton or Chatel Guyon, at which there arc special facilities for 
carrying it out. Normal saline solution should be used if the treatment is 
given at home, and injections of soap and water, antiseptics and astringents 
should be avoided, as they tend to aggravate the condition by irritating the 
mucous membrane. At the various spas the natural waters are generally 
used for the purpose. 
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INTESTINAL CARBOHYDRATE DYSPEPSIA 

' 

Under normal conditions the starch taken in food is digested by the 
ptyalin of the saliva, the amylopsin of the pancreatic juice and the diastase of 
the juice secreted by the small and large intestines. The ptyalin is least 
important, as it is rapidly destroyed by the first trace of free hydrochloric 
acid with which it comes into contact in the stomach. The amylopsin is also 
comparatively unimportant, as the digestion of starch is generally unimpaired 
in advanced pancreatic disease, though much undigested fat and meat 
appear in the stools. The diastase secreted by the small intestine is, however, 
essential for the efficient digestion of starch, and when for any reason its 
secretion is deficient, a more or less considerable quantity of unaltered starch 
reaches the colon. It was formerly believed that the starch in vegetable 
food could be digested only when the cellulose had been broken up by cooking, 
or, if eaten raw, after it has been dissolved by the action of a hypothetical 
cellulose-splitting ferment in the small intestine or of bacteria in the colon. 
It has, however, recently been shown that the cellulose walls of vegetable 
cells are not broken by cooking, and a cellulose-splitting ferment has never 
been proved to exist in the human alimentary tract. It is now known that 
bacteria do not normally take any part in the digestion of carbohydrates, 
which is almost confined to the upper part of the small intestine. Ferments 
can penetrate the unbroken walls of vegetable cells and digest the starch 
within them, the sugars produced passing out into the surrounding media, 
from which, owing to the absence of bacteria, they arc absorbed without 
undergoing fermentation. 

Normally starch is completely digested in the upper part of the small 
intestine and none reaches the cajcum. When the secretion ol the small 
intestine is deficient, ptyalin, and espechilly amylopsin, can completely digest 
free starch or starch in cells with broken walls, but the starch in intact cells 
reaches the csecum. Here the diastase of the caecal secretion penetrates the 
cells, but the sugars which pass into the surrounding media are attacked 
by bacteria which are present in very large numbers, and they undergo 
fermentation before there is time for much absorption to take place. The 
symptoms of carbohydrate intestinal dyspepsia are caused by the carbon 
dioxide and acetic and butyric acids produced by this fermentation. 

In most cases of carbohydrate intestinal dyspepsia there is a history 
of food -poisoning or of some intestinal infection. The condition, however, 
can develop only if the damage is confined to the small intestine and the 
stomach and colon are spared. Thus it is never associated with achlorhydria, 
as the ptyalin of the saliva can compensate for the absence of the small 
intestine diastase when there is no free hydrochloric acid in the stomach 
to destroy it. Wlien colitis is present as well as enteritis, the undigested 
starch which reaches the cfficum passes through the whole colon without 
undergoing digestion, as the digestive secretion of the colon is as deficient 
as that of the small intestine and little or no diastase is present in the faeces. 
Consequently no sugar is set free and no fermentation occurs either in the 
colon or on incubation of the stools, in spite of the fact that they may contain 
a considerable quantity of starch. 

^Symptoms. — The chief s}rmptom of intestinal carbohydrate dyspepsia 
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is a widespread feeling of discomfort and fullness in the lower part of the 
abdomen, caused by distension of the colon with carbon dioxide. During 
the day gas often collects in the splenic flexure, which is the highest point 
in the colon : the discomfort produced in this way may be mistaken by the 
patient for gastric flatulence, and aerophagy often results from his attempt 
to relieve himself by belching. During the night the gas collects in the 
rectum, which is then as high as any other part of the colon ; consequently 
most gas is passed during the night and on waking in the morning. The 
discomfort is generally increased by meals as a result of exaggeration of the 
gastro-colic reflex. It is often greatest during the night, and is a very 
common cause of insomnia, which can be cured at once by a suitable diet. 
The excess of gas produces borborygmi, the noise of which may itself be 
enough to keep a patient awake. The irritation of the bowel caused by 
the gas and organic acids may cause spasm : the patient then complains of 
actual pain, tliis condition being the commonest cause of colon spasm. 
Excessive quantities of odourless flatus are passed, and some relief is always 
felt after its escape. 

As a result of the enteritis which is generally present, the passage of the 
chyme through the small intestine is abnormally rapid. This can be demons- 
trated with the X-Rays, even when the irritation of the ci>lon is insufficient to 
cause any diarrhoea and the X-Rays show no change in the normal rate of 
passage through the colon. In severe cases attacks of mild diarrhoea are 
common, much gas being always passed with the stools, which are acid and 
have an unpleasant, sour, but not putrefactive, odour when they are liquid. 
The diarrhoeic stools always contain an obvious excess of undigested vegetable 
matter, and if kept for some hours bubbles appear as a result of fermentation 
of the undigested carbohydrates they contain. 

The stools should be examined whilst the patient is on his usual diet. 
Microscopical examination reveals the presence of largo numbers of starch 
granules, which are still within their cellulose envelopes ; they are stained 
blue with iodine. Few or none arc present in normal fseccs. In contrast 
with the s+ools in pancreatic achylia there is no excess of fat or of striated 
muscle-fibres. Knott has shown that the normal enterococci of the colon 
arc present in considerable excess, but that the number of B. coli is not 
increased and no pathogenic organisms are found. On givuig a starch -free 
diet the excess of enterococci rapidly disappears : it is clear, therefore, that 
they are not the cause of the condition, as has generally been supposed, 
but the result of the excess of starch and sugar wliich is present in the colon 
aiid forms an excellent culture medium for the multiplication of these 
bacteria. 

If a small quantity of faeces is mixed with water and incubated for 
24 hours, any gas given off being collected, the fermentation which has been 
taking place in the colon in intestinal carbohydrate dyspepsia continues 
in vitro, and a considerable quantity of odourless gas is evolved, the faces 
at the same time becoming very acid, whereas no gas is evolved from normal 
stools. In putrefactive diarrhoea, which is due to insufficient digestion of 
meat, a smaller quantity of foul gas is evolved and the faeces become strongly 
alkaline. 

Treatment.— The treatment of carbohydrate intestinal dyspepsia is 
simple. Sugars are perfectly digested, and in all but the most severe cases, 
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in which chronic diarrhoea is present, free starch, as in flour and bread, is 
well digested, as the pancreatic amylopsin can deal with it. It is only 
necessary to cut off all starch in intact cells from the diet. In mild cases it 
may be enough to prohibit potatoes. In severe cases, especially when 
diarrhoea is present, it is necessary to exclude all vegetables and fruit, whether 
cooked or raw. Within a week the excess of enterococci disappears from the 
stools, which no longer ferment on incubation. It may be necessary to avoid 
potatoes and other root vegetables for a considerable period and sometimes 
permanently. 

If a diastatic ferment of vegetable origin is taken with each meal, leas 
restriction in diet is required, as in contrast with the amylopsin of pancreatic 
prejiarations it is very slowly destroyed by the gastric juice. 

A tablespoonful of powdered charcoal may be given in a small quantity 
of water morning and evening to absorb any gas which is still produced, but 
this is quite unnecessary if a sufficiently strict diet is ordered. It is much 
better to prevent the production of gas than to provide for its absorption, 
as the condition can be permanently cured only by curing the enteritis, which 
Ls kept active by the mechanical irritation of undigested vegetable matter 
and the chemical irritation of the products of bacterial activity on starch. 

As the excess of enterococci present is a result and not the cause of the 
condition, which is due to deficiency of succiis entericus and not an infection 
with streptococci or other organisms, vaccine treatment is quite useless. I 
have seen many patients rapidly cured by diet alone after having undergone 
many months of treatment by inoculation without the slightest benefit. 
Colonic lavage, which is almost as popular a treatment, is, of course, equally 
futile. 


ORGANIC DISEASES OF THE COLON 

COLITIS 

• 

Inflammation of the colon may be general or localised to one segment. 
Thus inflammation of the ceecum (typhilitis), caecum and ascending colon, 
pelvic colon, rectum (proctitis), or pelvic colon and rectum (pelvi-rectal 
colitis) may occur alone, but except in the case of the two last, localisation is 
rarely absolute. 

Although enteritis frequently causes secondary colitis, the reverse 
is very rare, as infective and irritating material from the ileum must pass 
along the colon' before it is evacuated, whereas the ileo-caecal sphincter 
prevents the spread of infection from the cs 0 cum to the ileum. 

The inflammation is generally limited to the mucous membrane, but it 
occasionally involves the deeper tissues and may spread to the peritoneum 
(pericolitis). The inflammation may be catarrhal or ulcerative, and chronic 
or acute. 

The term mucous colitis should be abandoned, as mucus is passed in all 
forms of colitis ; moreover, most cases so diagnosed are not suffering from 
colitis at all, the excess of mucus being the response of the mucous membrane 
of the normal intestines to irritation by purgatives or of that of the pelvic 
colon and rectum to irritation by scybala. The term muco-membranous colitis 



COLITIS 633 

should also be replaced by muco-membranous colic, as it is a functional 
condition and not a form of colitis at all (p. 627). 

Acute Catarrhal Colitis 

Etiology. — Acute catarrhal colitis occurs most frequently as a result 
of food poisoning, either alone or associated with acute gastritis and enteritis. 
It may also be a symptom of specific fevers and various toxaemias, especially 
uraemia. 

Symptoms. — The chief symptom is diarrhoea, the stools being frequent, 
fluid and oflensive ; they contain mucus, sometimes traces of blood, 
but no excess of food residue, unless the small intestine is simultaneously 
affected. Abdominal discomfort is present, and paroxysms of colicky pain 
are frequent. In severe cases there may be well-marked general symptoms 
with a high temperature and a rapid pulse. As a rule the condition rapidly 
improves, but it may develop into chronic colitis. 

Treatment. — The treatment is the same as that for Acute Diarrhoea 

(p. 616). 

Chronic Catarrhal Colitis 

iEtiology. — The moat common cause of chronic catarrhal colitis is the 
habitual use of purgatives, which are frequently taken even in the absence 
of constipation. Infection of the bowels with pathogenic organisms, intro- 
duced in the food or water or coming from some septic focus in the mouth, 
pharynx or appendix may cause a clironic infective, catarrhal colitis, which 
may also be the sequel of an attack of acute colitis or the colitis of some 
specific infection, such as amoebic or bacillary dysentery. 

Symptoms, — Diffuse discomfort and a sensation of fullness are commonly 
present in the lower part of the abdomen. Slight attacks of colic may occur, 
but in many cases there is no actual pain. The abdomen is often somewhat 
distended and tender. The discomfort is generally worse after meals and is 
relieved if the bowels are well opened. In infective cases and those following 
an attack of acute colitis, diarrhoea is generally present, mucus and occa- 
sionally traces of blood being found in the fluid stools, but there is no excess 
of food residue unless enteritis is also present. 

The presence of mucus in the stools is often regarded as sufficient evidence 
to prove that colitis is present. But it is a function of the healthy mucous 
membrane to secrete mucus to protect itself against mechanical and chemical 
irritants. Consequently the unformed, clear mucus passed with hard fasces 
in constipation, and especially in dyschezia, does not indicate that colitis 
or proctitis is present, and the same is true of the mucus passed with fluid 
stools, when irritating aperients have been taken. Only if mucus is passed 
with soft stools when no purgative has been given can it be regarded as of any 
diagnostic importance. On the other hand, pus and red blood corpuscles 
both indicate the presence of some organic condition, though the possibility 
of haemorrhoids as the source of the latter, must, of course, be remembered. 

Treatment. — The teeth should be put into good order and any other 
source of infection should be removed. The food must be thoroughly masti- 
cated and should be of an unirritating character. The use of purgatives should 
be avoided as much as possible, though liquid paraffin is often useful, as it 
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makes the stools soft. In infective colitis a liquid culture of B, addophilus 
should be taken, and an autogenous vaccine may prove of value if definitely 
pathogenic organisms have been isolated from the stools. Belladonna should 
‘ h the 








Ulcerative Colitis 

iEtiology. — IHcerative colitis is a condition which occurs sporadically 
in England and other countries in which dysentery is not epidemic. Young 
adults are most frequently affected, and the disease is equally common in 
men and women. It is infective in origin, and from the very close similarity 
it bears to bacillary dysenlery it seems probable that it must be due to some 
aberrant form of B. dysenteries. In four of my cases and eight others of which 
I have knowledge, Flexner’s dysentery bacillus was isolated from the stools, 
swabs from ulcers, or a scra])ing of the floor of an ulcer obtained with a 
sharp spoon, and it has often been foimd in institutional epidemics and in the 
epidemic colitis of infants, conditions which are clinically and pathologically 
very similar. In a small number of my cases one of the parenteric organisms, 
such as B, asiaticus and B, watereka, has been isolated from the stools, and 
the patient’s blood has agglutinated it. The enterococcus believed by 
Bargen to be the cause of ulcerative colitis has been found in England as 
frequently in normal stools as in stools from cases of ulcerative colitis and does 
not appear to be pathogenic. 

Ulceration of the colon also occurs in rare cases of uraemia, probably as a 
result of the excretion into the large intestines of toxins, which cannot be 
excreted by the diseased kidneys, and in mercurial poisoning. 

Pathology. — The primary change is an acute inflammation of the 
mucous membrane of the colon. Minute submucous haemorrhages and 
patches of localised necrosis then occur, and tlie gradual separation of the 
necrotic tissue leads to superficial ulceration. The floor of the ulcers is formed 
by the submucous or muscular coat, the ulcers tending to spread superficially 
ratjier than deejjly. 

Symptoms. — The onset is sometimes acute with severe diarrhoea and fever. 
More commonly it is subacute and insidious, the first symptom noticed being 
the passage of blood and mucus with or without diarrhoea. Even in cases 
which appear to begin acutely a history can often be obtained of slight 
intestinal irregularity, with the occasional passage of mucus or blood, for 
many months or even several years before the onset of severe symptoms. 

Diarrhoea is always present ; as many as twenty stools, most of which are 
quite small, may be passed in the day. Blood, pus and mucus are passed with 
fluid faeces and also alone. In quiescent periods they may appear to be absent, 
but microscopical examination of the stools shows that this is not the case. 
Blood may be passed in large quantities by itself, but it is generally mixed 
more or less intimately with the mucus and pus. It is bright red, and never 
produces black tarry stools, such as are seen with gastric and duodenal 
ulcer. It is mostly fluid, but small clots are often present. The mucus is 
clear or opaque owing to the presence of pus ; membranes are never passed. 
In most cases small collections of pus are easily recognised with the naked eye 
in addition to that mixed with the mucus and fluid faeces. 

Abdominal discomfort is often, but not always, present. Actual pain 
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is rare except immediately before defaBcation, when colic may occur ; this 
disappears as soon as the bowels are opened, especially if flatus is passed. 
Tenesmus is unusual and only occurs if the anal canal is involved. The 
abdomen is sometimes slightly distended, but in many cases it is retracted. 
Tenderness is often completely absent, even in severe cases, but pressure 
over the colon, especially in the left iliac fossa, may cause discomfort. If 
the tenderness is considerable, the inflammation has generally spread to the 
peritoneum and local peritonitis is present. A moderate degree of muscular 
rigidity is often present in severe cases, especially when there is any local 
peritonitis. 

In rare cases non-suppurative multiple arthritis develops ; this is strictly 
analogous to the arthritis which may follow bacillary dysentery. 

Diagnosis. — The association of blood in the stools with pus and mucus 
indicates the presence of ulcerative colitis or a growth of the pelvic colon* 
or rectum. A growth can be excluded by rectal and abdominal palpation, 
and by the sigmoidoscope. Even if the growth is too high to be reached 
by the instrument, its presence is rendered very probable when the accessible 
part of the eolon appears normal, and blood, mucus and pus are seen coming 
from the inaccessible part. 

If the patient has been in the East the possibility of dysentery should 
be considered, though the absence of such a history does not exclude it, as 
I have seen several cases of amoebic dysentery in people who have never 
been out of England. Mucus obtained direct from the surface of an ulcer 
through the sigmoidoscope should, therefore, always be examined for amoebse 
and cysts as well as bacteriologically, and the agglutinating power of the 
patient’s serum should be tested against various strains of B. dysentericB, 
The sigmoidoscopic appearance of the mucous membrane in bacillary 
dysentery and ulcerative colitis is identical, but in the latter condition the 
serum rarely agglutinates B. dysenteric^. Amoebic dysentery is, however, 
so distinct that a definite diagnosis can easily be made from the sigmoido- 
scopic appearance alone. Small, round, red elevations are seen on the 
otherwise normal-looking mucous membrane, corresponding with the collec- 
tion of broken-down material in the submucous tissue caused by the invasion 
of Entamoeba histolytica. In the centre of each elevation is a depressed 
yellowish ulcer, where the submucous abscess has broken through the mucous 
membrane. I have seen one case of thrombocytopenic purpura with only 
a few cutaneous petechia), in which the passage of blood in the stools had 
led to a diagnosis of ulcerative colitis, but the sigmoidoscope revealed innumer- 
able minute submucous haemorrhages without any actual inflammation. A 
similar ha)morrhagic proctitis occurred in another case after avertin 
anaesthesia. 

Digital examination of the rectum is only painful when the anal canal 
is inflamed. The thickened mucous membrane and the ulcers are readily 
felt with the finger when the rectum is involved. 

An examination should always be made with a long proctoscope ; in tho 
rare cases in which the rectum is healthy a sigmoidoscope must be used. 
An anaesthetic is never required, and if the instrument is carefully introduced 
under visual guidance without inflation and only as far as it goes without 
difficulty, there is no danger. The mucous membrane is bright red, thick, 
and sometimes granular. It bleeds very readily when touched, and small,; 
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submucous ha3morrhages are frequently seen. Its surface is covered with 
blood-stained, purulent mucus, some of which should be removed on a 
sterile swab for bacteriological and cytological examination. Superficial 
ulcers are invariably present ; but in early cases they may be so small that 
they are difficult to recognise without a magnifying eye-piece. Later they 
are large, and are sometimes so extensive that only small islets of mucous 
membrane are left, which may feel like small, flat polypi on rectal examina- 
tion, the floor of the confluent ulcers being mistaken for the surface of the 
mucous membrane. The ulcers are always superficial with irregular edges ; 
the thick mucous membrane is not undermined. The floor of the ulcers 
appears greyish-yellow when the blood and mucus arc wiped from their 
surface. 

In acute cases, and in acute exacerbations of more chronic cases, irregular 
' fever is generally present. Apart from this, the patient has generally a good 
appetite. The constant diarrhoea leads to progressive emaciation and 
weakness ; but in mild cases the patient may feel so well that he is unwilling 
to undergo treatment in bed. The loss of blood leads to secondary anaemia, 
which may be severe ; the amount of haemoglobin is often only 60 per cent, 
of normal, and may fall to 20 per cent. In such cases oedema of the ankles 
and ascites may develop. 

Complications. — In the course of healing, strictures, which may be 
multiple and are generally of considerable length, may develo]), especially 
in cases of long standing. A narrowing can sometimes be recognised with 
the sigmoidoscope, but the exact degree and localisation can only be dis- 
covered with the aid of the X-Rays. It is very difficult 1 o distinguish between 
an organic stricture and spasm with the sigmoidoscope and with the X-Rays, 
and repeated observations are therefore essential before deciding upon 
operative treatment. It is much safer to examine the colon after a scries 
of opaque meals given within a few hours rather than an oj>aqiie enema, 
which may carry infective material from the distal colon to the still healthy 
proximal colon. Moreover, a stricture only requires surgery if it causes 
stasis, which can be recognised with an opaque meal, but not with an enema. 
The X-Rays also give some idea of the extent of colon involved, as the normal 
“ haustration ” disappears when severe inflammation is jm'sent ; in the 
majority of early cases the distal half of the colon or the pelvic colon and 
rectum are alone affected. Tlie symptoms generally do not alter with the 
development of the strictures, as the stools are so fluid that they pass without 
difficulty through the narrowed bowel. 

In other cases healing is associated with the development of multiple 
minute polypi : this is one cause of polyposis of the colon. This condition 
may give rise to no symptoms, but the polypi are liable to become malignant. 
In my experience the application of deep X-Rays may result in their complete 
disappearance. 

General peritonitis is a very rare complication, and is not due to per- 
foration, but to direct spread of infection through the wall of the colon. 
Localised abscesses are still more unusual excei)t in the perianal region, 
multiple fistulfl8-in-ano being not uncommon ; if undiscovered they may 
give rise to recurrence after apparent recovery. 

Prognosis. — ^Very acute ulcerative colitis may cause death in a few 
weeks. More commonly the condition becomes chronic with periodic acute 
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exacerbations, and thus approximates to the ordinary form of ulcerative 
colitis, in which the onset is insidious and the course very prolonged. Death 
generally results from cachexia, owing to the prolonged diarrhoea and constant 
loss of blood. With adequate treatment, however, recovery is the rule. 

Treatment. — If a sigmoidoscopic examination is always made when a 
patient passes blood or mucus in his stools, or is suffering from diarrhoea 
the cause of which is not obvious, ulcerative colitis can often be recognised 
at such an early stage that recovery will be rapid. More commonly treat- 
ment continued for many months and even for a year or more is required, 
but no case should be regarded as cured until a further sigmoidoscopic 
examination has shown that all ulceration has disappeared and the mucous 
membrane is no longer inflamed. 

The patient should be kept warm and recumbent in bed until no blood 
h.as been passed for at least a fortnight, the bowels are not opened more* 
than twice a day, and no ulceration and no inflammation can be seen with 
the sigmoidoscope. But the patient should continue under strict treatment 
till the mucous membrane appears to be perfectly normal, and he should be 
careful about his diet and keep his stools soft with liquid paraffin for several 
years, as the danger of recurrence remiiins for a prolonged period. 

An abundant but light mixed diet should be given, as the small intestines 
are never involved. The food must be thoroughly masticated. Everything 
which could irritate the colon mechanically should be prohibited ; vegetables 
arc only allowed if they have been passed through a fine sieve, and only the 
juice of fruit should be given. 

The colon should be irrigated every day with tannic acid solution. An 
injection of warm saline solution should be given through a soft catheter 
before, in order to clear away as much fteces, blood and mucus as possible ; 
this should be retained for about 5 minutes. The tannic acid solution 
ounce) is then run in very slowly at a pressure of not more 
than 12 inches of water through a soft catheter introduced not more than 
IJ inches beyond the anus. The fluid should be retained for gradually 
longer periods up to half an hour. The quantity of fluid to be ysed 
depends upon the (»xtent of colon involved ; if the X-Rays show that the 
whole colon is inflamed a pint and a half should be introduced, but if it is 
confined to the pelvic colon and rectum not more than- half or three-quarters 
of a pint is required, and the patient should remain sitting after the injection 
in order to prevent the fluid running into the proximal colon. When the 
inflammation is confined to the rectum, daily packing through a proctoscope 
with strips of gauze soaked in 10 per cent, neoprotosil is often very effective. 

When the patient is very ill as a result of long-continued loss of blood 
from the colon, transfusion is of great value and occasionally leads to rapid 
recovery. 

In my experience vaccine treatment has generally very little effect, 
doubtless because of the extreme difficulty of discovering the organism 
which is really responsible for the colitis. If it can be identified with certainty, 
very small doses of an autogenous vaccine may be tried in addition to, but 
never as a substitute for, other treatment. A drachm of an active liquid 
culture of B, acidofhilus may be given three times a day between meals. 
Sources of infection such as apical dental abscesses or pyorrhoea alveolaris 
should be thoroughly treated. 
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The intravenous injection of 20, 40, 60, 80, and 100 c.c. of polyvalent anti- 
dysenteric serum on consecutive d&ys and then 100 c.c. for a few extra days 
may result in extremely rapid healing. The treatment is often so effective 
that the period of treatment-is shortened from several months to a few weeks. 
In spite of the severe general reaction, which occasionally takes place and 
may necessitate cessation before the course is complete, serum should there- 
fore be tried in every case. It may also be efEeetive when given subcut- 
aneously in daily doses of 20 c.c., but the treatment must be continued for a 
longer period. 

The administration of half an ounce of finely powdered charcoal two or three 
times a day leads to the absorption of gas and a great diminution of any 
colic whi(5h is present, as the latter is caused by intestinal flatulence, and if 
the stools are offensive they become odourless. 

With the medical treatment described above I have seen no cases in 
recent years in which appcndicostomy was required. In my experience 
improvement after operation is not as a rule more rapid than under purely 
medical treatment, and the mortality is over 20 per cent., whereas in a con- 
secutive scries of 30 cases treated medically, many of extreme severitjr, 
recovery occurred in all but one. If a fistula or small abscess develops in 
connection with the anal canal, it is most important that it should be thor- 
oughly treated, or secondary infection of the healing mucous membrane of 
the rectum and colon is certain to occur. If an organic stricture causing 
definite stasis is present, a shoit-circuiting operation should be performed ; 
this was done successfully in two of my cases, in one of which it was necessary 
to excise the short-circuited portion at a later date. 

TUBERCULOUS ENTERITIS AND COLITIS 

Etiology. — Miliary tubercles may be present in the intestines in general 
tuberculosis, but they have no clinical importance. Primary infection of 
the J)owels from tuberculous milk Is not infrequent in children, but is com- 
paratively rare in adults. Secondary infection from swallowing tuberculous 
sputum is very common, ulceration being present in 60 per cent, of fatal 
cases of pulmonary tuberculosis, in some of which, however, it is probably 
due to pyogenic organisnLs and not to the tubercle bacillus. The lower end 
of the ileum, the appendix and the caxjum are the parts most frequently 
affected. 

Symptoms. — In many cases no symptoms are present, although extensive 
ulceration may be found post mortem. Tuberculous enteritis should be 
suspected in children suffering from diarrhoea with fever, abdominal disten- 
sion, enlarged glands, anssmia, wasting and weakness. It should also be 
suspected when pulmonary tuberculosis is associated with diarrhoea, especially 
if abdominal pain and tenderness are present and blood is found in the stools. 
Tubercle bacilli may be present as a result of swallowing infected sputum 
even with healthy intestines. In the absence of abdominal pain the diarrhoea 
in advanced phthisis is sometimes due to the achlorhydria which is commonly 
present. 

Perforation of a tuberculous ulcer is rare owing to the adhesions which 
form between the coils of intestine. Cicatrisation of an ulcer may lead to 
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sinde oi multiple strictures of the small intestines ; as these are incomplete, 
and the contents of the bowel are fluid, obstruction is rarely produced. Ex- 
ternal adhesions and the formation of bands may, however, lead to acute 
intestinal obstruction. 

Tuberculous ulceration of the last few inches of .the ileum may produce 
reflex dyspepsia similar to that caused by chronic appendicitis. In such 
cases when the ternunal ileum is visualised with the X-Kays it is found to be 
tender ; its lumen may be irregular and thickening may be recopiised on 
palpation. The X-Eays may show a group of opaque glands in the ileo-csecal 
angle. The stools generally contain occult blood, and there is often mild 
intermittent pyrexia. At a later stage small intestine peristalsis may become 
visible, and palpable stiffening of a coil of ileum, which disappears with a 
gurgle, sometimes occurs, although the bowels may remain regular until 
acute obstruction supervenes. In a case under my care multiple strictures of 
the colon were recognised with the X-Rays : recovery followed partial 
colectomy, and the strictures were found to be caused by cicatrisation of 
tuberculous ulcers. 

Hyperplastic Tuberculosis of the C cecum is a very rare condition, in which 
the ilco-c 80 cal sphincter and a small part of the ileum may also be involved. 
Chronic intestinal ohit ruction and the presence of a hard, mobile, non-tender 
tumour give rise to suspicions of cancer, which can only bo dispelled after 
ex})loration. It is rarely associated with tuberculous foci elsewhere and does 
not ulcerate ; there Is therefore no pyrexia and tubercle bacilli do not appear 
in the stools. 

Treatment.— The treatment is that of tuberculosis in general, com- 
bined with the dietetic restrictions required for non-tuberculous colitis. 
Hyperplastic tuberculosis of the csecum should be excised as soon as 
it is recognised. 


POLYPI OF THE COLON: POLYPOSIS 

Etiology and Pathology. — Solitary polypi of the colon are comiqpn, 
and cases with two to twelve are not infrequent. True polyposis, in which 
the whole or part of the colon is studded with innumerable polypoid adeno- 
mata, is very rare. 

The polypi generally begin as small flat patches of mucosal overgrowth 
which soon become polypoid. Less frequently exactly similar polypi develop 
in the process of recovery from ulcerative colitis ; they are generally present 
in small numbers, but occasionally a condition of generalised polyposis 
develops which is indistinguishable from the primary condition. 

Most cases of primary polyposis are familial, several members of one or 
more generations of a family being affected. Less frequently single polypi 
are also familial. 

Males are more often affected than temalcs, and the symptoms generally 
begin before the age of 30. 

Symptoms. — I joss of bright red blood from the bowel Is generally the first 
and it may be the only symptom. Recurrent rectal haemorrhage in a child 
is most commonly caused by a polyp. In polyposis diarrhoea always develom 
sooner or later, and the fluid faeces arc mixed wuth mucus, pus and bright 
blood, being indistinguishable from those passed in ulcerative colitis. The 
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hamorrhage may lead to severe anaemia, and the diarrhoea to malnutrition 
and, when it begin? in childhood, to infantilism. Tenesmus and abdominal 
pain are uncommon. 

The polypi can often b^ felt on rectal examination. They are easily re- 
cognisable by procto-sigmoidoscopy, and their exact extent can be estimated 
by means of an opaque enema which gives a characteristic jneture, showing 
rounded semi-translucent areas in the shadow of the colon. 

Polpyi are the most common exciting cause of chronic intussusception. 

Both single and multiple polypi show a considerable tendency to become 
malignant, and the majority of patients with familial polyposis ultimately 
die of carcinoma. In most cases of carcinoma of the rectum and colon the 
lesion is probably grafted on a simple polypous adenoma. Thus Dukes 
found adenomata in 75 per cent, of 33 specimens of carcinoma of the rectum and 
pelvic colon, and in nearly all very early cases of carcinoma the adenomatous 
origin can be recognised. Malignant degeneration may occur in more than 
one polyp either at the same time or after an interval. 

Treatment. — Single polypi should be removed when possible through 
a speculum. Multiple i)olypi in the rectum and pelvic colon can be destroyed 
by diathermy cautery. I have seen them disappear under treatment with 
deep X-Rays, find radium is also sometimes successful. When the whole colon 
is involved with polyposis, colectomy is th conly rational treatment, and those 
polypi present in tlie remaining part of the pelvic colon and the rectum can be 
destroyed by diathermy, deep X-Rays and radium. 

CANCER OF THE COLON 

iEtiology. — Primary columnar-celled carcinoma of the colon attacks 
men and w^onicn with equal frequency. It is most common between the 
ages of 40 and 65, although cases have been recorded in early childhood. 

Pathology.— Only 3 per cent, of cases of intestinal cfincer affect the 
sn\all intestine. Of the remainder 60 per cent, arc in the rectum and at the 
pelvi-rectal flexure, and 20 per cent, in the iliac and pelvic colon : thus 80 
per cent, of cases occur in parts of the colon where the fscces are solid. Nearly 
half of the remainder are in the caecum. 

The adenomatous origin of colonic carcinoma is discussed in the previous 
section. 

Extension to the peritoneum and secondary deposits in the lymphatic 
glands, liver and other organs develop later and rather less frequently with 
cancer of the intestine than with cancer in most other situations, obstruction 
occurring in more than 50 per cent, of cases before the glands are involved. 
The prospect of a radical cure by operation, if an early diagnosis is made, is 
therefore comparatively good. The rectum has a moderate supply of 
lymphatics and gives operative results intermediate between gastric and 
intestinal carcinoma. 

Symptoms. — The possibility of cancer of the intestine should be con- 
sidered whenever an individual over the age of 35, whose bowels have 
previously been regular, develops, without change of diet or habits, constipa- 
tion or diarrhoea, or when a patient of the same age, who is habitually con- 
stipated, becomes more so without obvious reason. Constipation occurs 
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earliest in the common annular form of intestinal cancer, which narrows the 
circumference of the bowel while the actual size of the growth is still very 
small. Less obstruction is caused by papillomatous carcinoma, which forms 
a friable and ulcerated mass, projecting into, but not obliterating, the in- 
testinal lumen ; constipation is at first intermittent and relieved by purga- 
tives, which gradually become less effective and cause more pain. Enemata 
are generally of use for a longer period, but they also finally fail to act. 
Sometimes, however, there is persistent diarrhoea from the start, especially 
when the growth is situated in the pelvic colon. More frequently the initial 
constipation is interrupted by attacks of diarrhoea. In the majority of cases 
the constipation becomes steadily more severe until it ends in complete 
obstruction, which is sometimes hastened by the impaction of a hard mass of 
faeces in the narrowed lumen. 

The stools do not generally differ in shape from those seen in ordinary 
constipation. Occasionally thin pieces, resembling the fa}ces formed in 
some cases of spastic constipation, are passed, especially when the growth is 
in the pelvic colon or in the rectum ; they sometimes owe their shape to 
spasm of the anal sphincter, produced reflexly by the growth or by the irritat- 
ing discharge from its surface, but I have also seen ribbon-shaped faeces 
appear through a stricture six inches from the anus during a sigmoidoscopic 
examination. The stools in cancer of the rectum and lower part of the pelvic 
colon generally contain obvious blood, pus and mucus, often without any 
faecal matter. They may closely resemble those of simple ulcerative 
colitis, but fragments of more or less solid fajccs can often be recognised, 
whereas in ulcerative colitis the faeces are always unformed. When the 
growth is proximal to the middle of the pelvic colon, blood can rarely be 
recognised with the naked eye, but occult blood can always be found by 
the guaiac test ; the spectroscope often shows that acid haematin as well 
as haematoporphyrin is present in contrast with the occult blood of gastric 
and duodenal origin, which gives the former spectrum alone unless the 
quantity present is unusually great. 

Vague discomfort in tlie lower part of the abdomen is often present, 
sometimes without any irregularity of the bowels, and slight attacks of cblic 
occur when constipation becomes severe, but they rarely reach any great 
intensity until the obstruction is almost complete. In some cases, especially ‘ 
in cancer of the csBcum, hepatic flexure and splenic flexure, the pain always 
travels in a definite direction to a certain point, where the patient occasionally 
feels a rumbling sensation ; this generally corresponds with the situation 
of the growth. When the pelvic colon is involved, the pain is always below 
the umbilicus and is often most marked on the left side. 

The over-activity of the colon above the obstruction leads to hypertrophy 
of its musculature. When the obstruction becomes complete, failure of 
the muscle ultimately occurs and extreme paralytic distension results ; 
ulceration and perforation, especially of the caecum, may follow. 

When the obstruction is suflScient to give rise to severe colic, strong 
spasmodic contractions or “ stiffening ” of the intestine are often visible ana 
palpable. They never occur in the colic associated with lead poisoning or 
colitis, and only very rarely with obstruction due to simple impaction of faeces. 

Symptoms of cancerous cachexia are generally absent in the early 
stage ; they are most marked when the growth is extensive or much 
41 
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ulcerated, and when frequent small hsemorrhages have occurred. Pro- 
gressive loss of weight and strength and increasing anssmia are the chief 
general symptoms; the appetite is often diminished, but the occasional 
association of a good appetite with progressive emaciation is, in the absence 
of pyrexia, very suggestive of a growth. The nutrition suffers most and 
ansBmia is most marked when the tumour is proximal to the hepatic flexure, 
whereas obstructive symptoms are generally more severe when the distal 
part of the colon is involved. 

In about 30 per cent, of cases when the patient is first seen, a tumour is 
palpable either on abdominal or rectal examination. In some of the remainder 
the growth is inaccessible to palpation owing to its situation at the splenic 
flexure ; in others the tumour is too small to be palpable. It is often im- 
possible to reach a growth in the lower end of the pelvic colon or at the top 
of the rectum either by abdominal or rectal examination. In such cases the 
sigmoidoscope alone makes an early diagnosis possible. If acute obstruction 
is not an early occurrence, the growth develops into a large and easily palpable 
tumour, which invades the neiglibouring peritoneum and viscera. The 
tumour often varies in size from time to time, as it is formed not only by the 
growth itself, but partly by impacted fscces or by thickened peritoneum and 
adherent coils of intestine, with perhaps a localised abscess. The disappear- 
ance of a tumour after treatment with purgatives or enemata does not there- 
fore mean that cancer is absent, even if its disappearance is associated with 
improvement in the symptoms. For a mass of faeces can become impacted 
above a cancerous stricture and produce obstruction, which may be partially 
relieved when the faeces are removed. A diagnosis of canctir can only be 
excluded when the disappearance of the tumour is accompanied by complete 
and lasting cure of all the .symptoms. The tumour produced by a growth is 
hard ; it is rarely very tender, unless complicated by local peritonitis. When 
situated in the ascending, descending or iliac colon it is generally fixed ; in 
the caecum and transverse colon it is frequently very movable. 

The X-Rays often afford considerable help in diagnosis. The shadow of 
the colon may be visible as far as the seat of obstruction unusually soon after 
the opaque meal ; little or no barium may pass beyond this point for a con- 
siderable time, but this may also occur in simple constipation. The passage 
of an opaque enema is often obstructed at a period in the disease when an 
opaque meal is not delayed. In most cases, especially when an enema is 
used, a filling defect caused by the tumour can be observed. When a tumour 
is present, the combination of abdominal palpation and X-Ray examination 
shows whether any delay in the passage of fa)ccs occurs in tlie neighbourhood 
of the tumour ami whether the latter arises from some part of the alimentary 
canal. It is important to note, however, that the X-Rays may completely fail 
to give any evidence of a growth until some months have elapsed since the 
onset of symptoms, but with the improvement in technique during the last 
few years this should now happen very rarely. 

In exceptional cases symptoms are produced by complications before the 
intestinal functions become affected. Thus secondary deposits in the brain 
may cause cerebral symptoms sufficient to overshadow everything else, and 
an abscess developing in connection with an ulcerated growth or a stercoral 
ulcer above the obstruction, or general peritonitis resulting from perforation of 
the ulcer may constitute the earliest clinical manifestation. I have seen two 
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cases in which no symptoms occurred until the development of a gastro-colic 
fistula. 

Diagnosis. — ^The diagnosis depends upon the history combined with the 
results of abdominal and rectal palpation, examination of the stools for 
visible or occult blood, sigmoidoscopy and the X-Rays. A tumour in the right 
iliac fossa may be caused by an inflammatory mass developing round a 
small chronic appendicular abscess and by hypertrophic tuberculous disease 
of the intestine as well as by cancer. In the left iliac fossa confusion with 
an inflammatory mass in connection with diverticula of the colon is not 
infrequent, but a barium enema almost invariably reveals the presence of the 
latter. The chronic obstruction caused by a local band of adhesions may 
simulate that caused by a growth, the difficulty being increased by the fact 
that the stools may contain occult blood. 

Prognosis. — Improved methods of examination have made it possible to 
diagnose the large majority of cas(;s of cancer of the colon as soon as symptomt 
appear and before any serious degree of obstruction has developed. As 
glandular involvement and secondary deposits in the liver and other organs 
occur comparatively late, in most such cases the growth can be completely 
removed, and many of my patients are still in perfect health several years after 
the operation. If operation be delayed until acute obstruction is present, 
the immediate prognosis is very bad, but in subacute obstruction a two-stage 
operation preceded by preparation of the patient by lavage of the colon with 
administration of large doses of belladonna is often successful. 

Treatment. — Cancer of any part of the large intcvstinc proximal to the 
middle of the transverse colon is best treated by the removal of all the colon 
up to three inches beyond the growth, an ileo-colostomy being simultaneously 
performed. Beyond this point resection of the growth and of a sufficient 
margin on each side with end-to-end anastomosis is more satisfactory. If 
the sliglitest obstruction is present, the operation should be performed in two 
stages, excision being only performed after the patient recovers from a 
preliminary colostomy or short-circuiting operation. 


DIVERTICULOSIS : DIVERTICULITIS 

Etiology and Pathology. — Diverticula of the colon generally occur 
in individuals who have for many years taken aperients for constipation. 
Diverticula are uncommon above the middle of the descending colon and 
they increase in number and size as the lower end of the pelvic colon is 
approached, but they are very rare in the rectum owing to the thickness 
of its muscular coat. 

Diverticula generally develop after the age of 40 and occur with equal 
frequency in men and women. Owing to the atrophy of the muscular coat 
of the colon, which occurs in old age, pressure from within produces diverticula 
more readily than in earlier life. The presence of fat diminishes the resistance 
of the intestinal wall to pressure from within, so that diverticula are especially 
likely to occur in the obese and often form in the appendices epiploicce. 

A large number of diverticula are generallyT present ; some are so small 
that they are barely visible to the naked eye, whilst others attain a diameter 
of half an inch. They very rarely become larger, as secondary pathological 
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changes interrupt their growth. In the walls of the smaller diverticula all 
the coats of the bowel are represented. As they grow larger the muscular 
layer gradually disappeq.rs and the mucous membrane frequently becomes 
atrophied. 

Symptoms. — Diverticulosis, the simple presence of diverticula of the colon, 
is a very common condition and gives rise to no symptoms. Their inflam- 
mation, diverticulitis, which occurs in about 15 per cent, of cases, especially 
when associated with inflammation of the surrounding peritoneum, gives 
rise to a variety of symptoms. Most frequently the patient complains of 
discomfort in the lower part of the abdomen and, after a time, attacks of 
colic, which gradually increase in severity and in frequency. The discomfort 
is generally most marked in the left iUac fossa. At the same time the con- 
stipation, for which the patient has generally taken aperients for many years, 
may become more severe. Aperients aggravate the pain, which is relieved 
to some extent by the passage of flatus or faeces. Mucus may be present in 
the stools, and pus cells can occasionally be discovered on microscopical 
examination, but obvious and occult blood is generally absent. 

The temperature is sometimes slightly raised, and in acute exacerbations 
it may be very high and accompanied by severe constitutional symptoms 
with' polymorphonuclear leucocytosis. 

The bladder is often irritable, the patient having to pass urine with 
abnormal frequency. At a later stage adhesions with the bladder may 
develop and lead to cystitis, and in very rare cases gas and faeces are finally 
passed per urethram owing to the development of a vesico-colic fistula, 
diverticulitis and not cancer of the colon being the cause of the majority of 
cases of this condition. 

Diverticulitis, like appendicitis, may cause reflex gastric dyspepsia. 

Tenderness is most marked in the left iliac fossa an^ occasionally immedi- 
ately above the pubes. The rigidity of the abdominal wall over the tender 
area may make it difficult to palpate the colon, but in most cases it is possible 
to feel the irregularly thickened and extremely tender iliac colon. Digital 
examination of the rectum generally reveals nothing abnormal, but I have 
felt a mass suggestive of a secondary malignant deposit in Douglas’s pouch 
which was caused by thickening round inflamed diverticula of the pelvic 
colon. The sigmoidoscope often cannot be passed farther than the pelvi- 
rectal flexure or an inch or two beyond, the bowel at this point appearing to 
be abnormally fixed and its lumen narrowed. I have never been able to sec 
the mouths of diverticula at the lower end of the afiected portion of the pelvic 
colon. 

An opaque meal shows that there is generally little or no delay in the 
passage through the bowel till the iliac colon is reached. The presence of 
diverticula can often be recognised when the opaque meal reaches the afiected 
part, as some of it enters and remains in them after the rest has been evacuated. 
In all cases a barium enema should also be given, as whenever diverticula^ 
are present their number and localisation can be more accurately determined 
in this way than by any other method. They may be discovered directly 
the enema is given, but more often only after it has been evacuated, a double 
row of small rounded shadows representing the diverticula being then seen, 
especially in the position of the iliac and pelvic colon. They often remain 
visible for several days. 
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Diagnosis. — ^Discomfort and colicky pain in the lower part of the abdomen 
in middle-aged and elderly patients, especially if associated with increasing 
constipation, should raise the suspicion of diverticulitis as well as of a growth 
of the colon. If the pain is most marked in the left iliac fossa and if it is 
associated with bladder irritability, the former is the more probable diagnosis. 
A tender tumour in the left iliac fossa, associated with muscular rigidity, is 
much more frequently due to diverticulitis than to cancer. An X-Ray ex- 
amination after an opaque meal and an opaque enema generally settle the 
diagnosis. Diverticulitis cannot be regarded as a pre-cancerous condition, 
as the occasional association with cancer is no more frequent than can be 
explained by coincidence, and the incidence of cancer in simple diverticulosis 
is as great as in diverticulitis. Wlien cancer is present the stools contain 
pus and blood, and an opaque enema reveals a filling defect in addition to 
the diverticula, which do not necessarily involve the same part of the colon. 

Treatment. — The accidental discovery of diverticulosis in the course 
of a routine X-Ray examination indicates the necessity for keeping the stools 
permanently soft by means of paraffin and the avoidance of pips and skins 
of fruit and of pickles and salads, and cooked green vegetables except as puries. 
No aperients should be used, as they tend to force the fluid faeces into the 
diverticula. In very mild diverticulitis the same treatment is effective. In 
more severe cases with pyrexia and abdominal rigidity the patient should 
be kept in bed till all signs of active inflammation have disappeared. The 
diet already mentioned should be given together with an ounce of paraffin 
three times a day. Belladonna in maximal doses may be required to control 
the secondary spasm. Six ounces of paraffiin should be injected into the 
rectum every evening and retained during the night. If the bowels do not 
act satisfactorily in the morning, water should be run into the rectum very 
slowly and under very low pressure in quantity insufficient to cause pain. 
By this means the accumulation of faeces generally present is gradually 
evacuated, and the pain and inflammation subside. Contrary to what was 
formerly thought, very few cases require operation. Large inflammatory 
masses associated with a high temperature and leucocytosis may completely 
disappear, and a considerable degree of obstruction may be overcome. I 
have not seen a single case requiring operation in the last six years. Only 
if the symptoms become worse in spite of treatment, or if the condition is 
complicated by the development of an abscess, signs of spreading peritonitis, 
or increasing cystitis suggesting that a vesico-colic fistula is about to form 
is an operation indicated. It is sometimes possible to excise or short-circuit 
the whole of the affected portion of the bowel, but more often a colostomy 
has to be performed. 


CHRONIC INTUSSUSCEPTION 

Etiology. — Chronic intussusception is a rare disease occurring only 
in adults. Twenty per cent, are secondary to innocent tumours, most of 
which project as polypi into the lumen of the bowel. Fifteen per cent, are 
secondary to malignant tumours, and 6 per cent, to dysenteric, tuberculous, 
and other ulcers. A case of mine was associated with chronic uiSBmia in a 
man suffering from nephritis due to lead poisoning. 
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For Acute Intussusception vide Acute Intestinal Obstruction, p. 649. 

Symptoms. — A chronic intussusception may last for a month, a year or 
longer before it terminates in an attack of acute obstruction or of general 
peritonitis from perforation. It may finally reach the anus, from which it 
may project for some inches without preventing the passage of faeces. The 
onset is generally insidious ; occasionally it is acute, but the severity of the 
symptoms generally diminishes and the subsequent progress of the case is 
chronic. Only about half of the cases are accompanied by constipation, 
diarrhoea being present in the majority of the others. The most prominent 
symptom is colic, occurring in attacks which steadily increase in frequency 
and severity, and which may be brought on by taking food or by aperients ; 
constipation is present during the attack, and blood and mucus may be 
passed at frequent intervals in entcro -colic and colic, but not in enteric, 
mtUBsusceptions. A palpable tumour is present in half the cases ; it becomes 
harder and longer during an attack of colic, and appears to recede in the 
intervals. Severe attacks are accompanied by vomiting, especially in the 
enteric form. Visible peristalsis and dilatation may occur in the intestines 
above the intussusception. An opaque enema, given for suspected chronic 
obstruction, may reveal the presence of an ini.ussusception by the typical 
appearance it produces. 

Treatment. — The treatment is always surgical. 


ACHALASIA OF THE ANAL SPHINCTER (HIRSCHSPRUNG’S 
DISEASE IN CHILDREN AND MEGACOLON IN ADULTS) 

etiology and Pathology. — Hirschsprung’s disease is a rare condition, 
occurring in young children, in which the colon becomes greatly dilated and 
hypertrophied although no organic obstruction is present. 

Megacolon is a similar condition occurring in adults ; it is either the 
sequel of Hirschsprung’s disease which has remained latent, or it may develop 
only in later life. 

Hirschsprung’s disease occurs about eight times more frequently in 
males than in females, but in the megacolon of adults there is only a slight 
preponderance of males. 

In children the lower limit of the dilatation appears to be situated with 
equal frequency at the junction of the pelvic colon with the rectum and at the 
anal sphincter, but in adults it is always at the latter. From these points 
upwards there is^a rapid enlargement, the maximum diameter being generally 
3 or 4 inches higher. In most cases, especially in adults, the enlargement is 
confined to the pelvic colon or rectum and pelvic colon, which may be so 
lengthened as well as dilated that it reaches the left dome of the diaphragm or 
even finds its way above the liver under the right dome. In other cases, vary- 
ing lengths of intestine are dilated, but the dilatation is always greatest in 
the pelvic colon and diminishes as it is traced towards the caecum, the small 
intestine being always spared. The muscular coat of the dilated intestine is 
greatly hypertrophied. The h 3 q;>ertrophy must be a result of the increased 
work which the intestine has to do in order to overcome some obstruction,., 
and peristalsis occurring in the hypertrophied colon could not fail to evacuate 
it, if there were no obstruction to the passage of its contents. The obstruction 
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is primarily due to absence of the relaxation of the circular muscle fibres 
of the anal sphincter, which should occur during defsscation ; it is analogous 
to achalasia of the cardia, which causes dilatation and h3rpertroph7 of the 
oesophagus. It probably depends, like the latter, upon organic changes in 
Auerbach’s plexus in the region of the sphincter; these are doubtless 
secondary to inflammation of the mucous membrane, which disappears com- 
pletely but leaves behind permanent degeneration of the nerve tissue. Such 
degenerative changes have been observed in a case of Hirschsprung’s disease 
by Munro Cameron. In some cases, especially in children, a kink is produced 
by the greatly dilated pelvic colon overhanging the rectum, which on account 
of its thicker walls and its fixed position in the pelvis cannot dilate to the 
same extent. When this secondary obstruction develops no further dilata* 
tion of the rectum occurs, but the pelvic colon becomes progressively larger, 
so that the erroneous impression may be gained that the rectum itself is 
unaffected. 

Symptoms. — (a) Hirschsprufi^'s Disease . — There is almost always a 
history of constipation dating cither from birth or from the first few months 
of life. At an early stage the bowels cease to act spontaneously, and drugs 
gradually lose their effect until an evacuation can only be procured by means 
of enemata. The stools are generally soft or even semi-fluid, but in early 
cases scybala may be passed. Soon after the onset of the constipation, the 
abdomen, which is generally normal at birth, begins to increase in size owing 
to distension of the colon with gas and faeces, the size varying from time 
to time according to the frequency with which the bowels are opened. By 
examining the patient with the X-Rays after a barium meal it is possible to 
recognise where the stasis begins, and if a barium enema is also given the 
exact extent of the dilatation can be discovered. The rectum is greatly 
dilated and filled with fjcces, wliich are generally quite soft, unless secondary 
obstruction has developed at the pclvi-rectal flexure, when the rectum is 
empty, and a mass of fieces may be felt in the pelvic colon through its anterior 
wall. With proper treatment the patient can lead an ordinary life and has 
no symptoms of toxaemia. If neglected, enormous accumulations of fsucea 
collect. Formerly, before the true nature of the condition was recognised, 
the bowels sometimes ceased to act at all and death often occurred from 
chronic fa)cal obstruction. This should now never occur. 

(b) Megacolon in Adults , — ^^Vhen a mcgacolon is discovered in adults, it 
is generally impossible to decide whether it dates from early childhood or 
whether it is a result of anal achalasia developing at a later date. It may 
give rise to no symptoms beyond a mild degree of constipation. The abdomen 
is often not obviously distended, though the diaphragm is pushed up by the 
dilated bowel. Acute attacks of violent pain due to temporary obstruction 
may occur ; they generally end spontaneously after a few hours and are 
probably caused by a partial volvulus of the dilated pelvic colon. After an 
opaque meal the large intestine as far as the descending or iliac colon is 
seen ; it is then lost in the enormous pelvic colon. In order to define the posi- 
tion of the latter an opaque enema of six or eight pints is required. A 
large gas-containing loop is seen under the left dome of the diaphragm, 
which ma^ be pushed so far up that the heart is displaced to the right. As 
the intestinal symptoms are sometimes quite latent, the condition has often 
been mistaken for the rare primary abnormality of the diaphragm, which 
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gives rise to so-called eventration of the diaphragm. In other cases the 
dilated pelvic colon can bo seen with the X-Rays above the liver under the 
right lobe of the diaphragm. The sigmoidoscope can be passed its full 
length without meeting the slightest resistance, and the walls of the enor- 
mous cavity formed by the pelvic colon can then be seen. As a rule the 
mucous membrane is healthy, but in neglected cases chronic inflammation 
and ulceration may occur, and I have seen two cases in which a carcinoma 
had developed. 

Treatment. — ^All cases of Hirschsprung’s disease and of megacolon in 
adults can be kept in a satisfactory state of health by non-surgical means, 
though naturally the dilated and hypertrophied colon only rarely contracts 
to a normal size. Such operations as colostomy, ileo-sigmoidostomy and 
colectomy, which were formerly practised in these cases, had a very high 
' mortality and rarely led to any appreciable improvement, as the primary seat 
of obstruction, the anus was left untouched. The onl 3 ' exception is in the rare 
cases in adults in which it may become necessary to remove a single loop 
of the pelvic colon which has formed a chronic volvulus and gives rise to 
attacks of acute pain from partial obstruction. Recently lumbar sympathec- 
tomy has been performed with the object of reducing the tone of the anal 
sphincter, but this object can be very much more simply attained by local 
treatment. The anal sphincter should be gradually dilated by means of a 
vulcanite conical bougie or by a thick-wallcd rubber flatus tube of large 
diameter, which is kept in position for a quarter to half an hour before 
defsBcation at first every morning and later at intervals of increasing length. 
In many cases regular action of the bowels without the aid of aperients or 
enemas results, and the use of the instrument can often be discontinued after 
a time. In some cases defsecation is never complete, and a weekly saline 
enema is required to prevent an accumulation from forming. It is, more- 
over, often necessary to give a scries of enemas to remove a large accumulation 
before beginning treatment, and occasionfilly this can only be accomplished 
digitally under general amesthesia. Paraffin should be given to keep the 
stools soft, but aperients are rarely requin?d. 

A. F. Hurst. 


ACUTE INTESTINAL OBSTRUCTION 

Acute intestinal obstruction is a condition in which the passage of the 
contents along the intestinal canal is more or less suddenly obstructed either 
completely or in greater part. Only mechanical causes of intestinal obstruc- 
tion will be dealt with in this place, conditions of paralysis or spasm causing 
obstruction being considered elsewhere. 

AEtiology. — ^The causes of acute intestinal obstruction are numerous, 
and may best be considered under (1) causes within the lumen of the bowel. 
(2) causes in the wall of the bowel, and (3) causes outside the bowel, while 
there are two additional conditions — ^intussusception and volvulus — which 
do not come under any of these categories. 

1. Causes within the lumen of the bowel giving rise to acute obstruction 
are gall-stones, feecal accumulations, and, very rarely, true foreign bodies. 

Large gall-stones enter the intestine through a &tula between the gall- 
bladder and duodenum or, more rarely, some other part of the intestinal canal. 



ACUTE INTESTINAL OBSTRUCTION 


649 


Gall-stones are generally passed spontaneously ; when this does not occur the 
site of impaction is nearly always the lower part of the ileum near the ileo- 
c8Bcal sphincter. 

Feecal accumulation is a common cause of an acute termination to a case 
of chronic obstruction, but even without any previous narrowing it may 
cause obstruction. In such case the fsecal mass may be enormous in size 
and of a stony hardness ; it leads more frequently to the pseudo-diarrhoea 
of partial obstruction than to complete obstruction. 

2. Causes in the wall of the bowel give rise in most cases to chronic rather 
than acute obstruction ; the commonest of such narrowings are those due 
to cancer. These conditions are discussed elsewhere, and it is only their 
liability to an acute termination which needs consideration here, tiuch a 
final catastrophe may result from the impaction of fa3ces, a distended coil of 
bowel may become twisted, or acute paralysis of the intestinal wall with or 
without peritonitis may develop. Congenital stricture is a rare cause of 
acute intestinal obstruction in early infancy ; apart from stricture of the 
rectum, the commonest site is in the duodenum, just above the entrance of 
the bile-duct, and in connection with Meekers diverticulum. 

3. The most common cause outside the intestine is strangulation of a 
portion of intestine by congenital or adventitious bands, diverticula or 
peritoneal adhesions. Such bands may result from old tuberculous or 
inflammatory disease, or may be a sequel to a laparotomy, if blood is left in 
the peritoneum or the peritoneum is much damaged. They may be produced 
by the adherence of normal structures, such as the omentum, Fallopian tube 
or appendix to other abdominal organs, or may result from the presence of 
a persistent Meckel’s diverticulum. The latter may remain attached to the 
umbilicus, or its free end may become adherent. Such bands may obstruct 
by bridging across a portion of bowel, or a knuckle of bowel may become 
twisted roimd or under them, or, if the band is not long, mere kinlang at its 
point of attachment may be sufficient to obstruct the lumen. Internal 
hernias may give rise to strangulation and intestinal obstruction ; their com- 
monest sites are congenital or acquired slits or tears in the mesenter}^ or 
omentum, one or other of the normal peritoneal fosses, or, more rarely, the 
foramen of Winslow or congenital or acquired apertures in the diaphragm. 
The peritoneal fossee into which such internal hernias may pass are situated 
in the neighbourhood of the duodeno-jejunal flexure, in the peri-caecal region, 
and in the root of the pelvic mesocolon. 

4. IrUussusceftion . — By intussusception is meant the passage of one 
segment of intestine into another immediately below. When this occurs a 
tumour is formed consisting of three layers, the outermost or intussuscipiens 
being the portion of bowel into which invagination is occurring, and the 
inner two constituting the intussusceptum, which therefore consists of an 
entering layer and a returning layer. Between these latter is the strangled 
mesentery, interference with the vessels of which speedily occurs and 
induces changes in the intussusceptum. The apex is the distal part of the 
intussusception, and the neck the narrow part where the returning layer 
turns to become the sheath or intussuscipiens. 

The chief cause of intussusception is undue enlargement of the intestinal 
lymphatic tissue producing irregular muscular action, aided no doubt by 
an unusually long mesentery, and by an atonic condition of the fleo-cnoaL 
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sphincter. All these three factors, jparticularly the first, are most common 
in early childhood, and intussusception is consequently rare at other ages ; 
70 per cent, of cases occur in infants under a year old. In adults an intestinal 
polypus or carcinoma is often the starting-point of the invagination, which 
generally differs from that occurring in infant-s by being chronic instead of 
acute. 

Various forms of intussusception occur, of which the ileo-csecal variety, 
with the ileo-csecal valve as its apex, constitutes about 70 per cent. 
Enteric, colic, ileo-colic and multiple intussusceptions are less frequent. An 
intussusception always increases at the expense of the ensheathing layer, its 
apex remaining constant. 

5. Volvulus is a condition in wliich a coil of intestine becomes twisted 
on itself around its mesenteric axis, leading to interference with its circulation 
and with the passage of its contents. It occurs most frequently in the pelvic 
colon and the ileum, but may affect the ceecum or any part of the intestine 
with a mesentery. It usually occurs late in life, is comnionest in males, and 
depends partly upon an abnormally shaped mesentery and partly upon 
loading of the loop from chronic constipation. The dilated coils above a 
chronic obstruction are especially liable to become twisted and so bring 
about an acute termination to the case. 

Pathology. — In acute intestinal obstructions the conditions found fall 
mainly into two groups depending on (1) the occurrence of obstruction of 
intestine with a previously normal lumen, and (2) acute obstruction termina- 
ting a case of gradually increasing chronic obstruction. 

1. In most cases in this group a portion of intestine is strangulated in 
addition to the obstruction to the lumen of the bowel, and consequently the 
condition of the intestine must be considered in three regions — namely, above 
the obstruction, below it, and in the strangulated coil itself. An exception 
occurs in the acute obstruction produced by an impacted foreign body, 
where, of course, there is no strangulation. 

(o) The intestine above an acute obstruction is usually greatly distended, 
its walls are at first pale and thin, and later oedematous and purple in colour, 
and the extent of these changes rapidly increases upwards as the obstruction 
persists. The distended coils are full of fluid (partly the normal dammed- 
back secretion, partly an exudation of serum), and as the case progresses 
bacteria escape through the distended and paralytic coils, and lead to peri- 
tonitis. These changes are far more marked in small intestine obstruction 
than when the colon is affected. 

(b) Below the obstruction the coils are, as a rule, empty, contracted and pale. 

(c) As a result of circulatory interference, the strangulated coil itself 
becomes distended with effused blood and gas, the latter mainly CO 2 , which 
cannot be absorbed. It is purple in colour, tense, oedematous and para- 
lysed, and it exudes bloodstained fluid both into its lumen and into the sur- 
rounding peritoneum. If the strangulation is sufficiently severe to obstruct 
arteries as well as veins the coil becomes gangrenous in less than an hour. 
Such a coil is grey and loses its peritoneal sheen ; it is flaccid and exudes free 
gas and stinkmg fluid into the peritoneum. This condition is, of course, 
irrecoverable, but in less complete strangulation the intestiiial wall quickly 
returns to normal when the strangulatioii is released. A stranmlated coil 
Booa loses power to prevent the passage of bacteria, and if left alone its 
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vessels inevitably become thrombosed, and its walls become gangrenous 
and ultimately perforate. The contents of an obstructed loop are pro- 
foundly toxic, the toxicity being greater the higher in the course of the 
alimentary canal the obstruction is situated. 

2. When acute supervenes on chronic obstruction, the bowel has already 
had time to accommodate itself in some degree to the presence of narrowing 
of its lumen. The final blockage of the passage is most frequently due to 
impaction of fseces in the narrowed part, or kinking, adhesion, volvulus or 
acute paralysis of the intestine above it. In such cases the already existing 
hypertrophy above the obstruction gives place to rapidly increasing disten- 
sion, and as a result the intestinal circulation is interfered with, and gas, being 
no longer efficiently absorbed, collects within the bowel. The enteritis 
and ulceration usually present in some degree above a chronic obstruc- 
tion rapidly increase, and perforation and consequent peritonitis speedily • 
follow. 

Symptoms. — The symptoms of acute intestinal obstruction vary to 
a certain extent with the particular cause of the condition, but some of them 
are present in all cases. Of the general symptoms, pain, vomiting, con- 
stipation and collapse are the most important. 

Pain is an early symptom and is very severe, in many cases a patient in 
perfect health being suddenly seized with an acute abdominal pain which 
doubles him up and never remits. At first the pain is stabbing in nature, 
but later he complains of exacerbations which are colicky in character, and 
which occasionally serve to localise the obstruction. If the case is allowed 
to progress until peritonitis supervenes, the continuous pain and tenderness 
associated with that condition are present in addition. 

Vomiting, preceded by nausea and severe retching, usually comes on 
about an hour after the pain, but it may be delayed for 8 or 10 hours. Once 
it has begun it continues with increasing frequency, and from the second 
to the fourth day it becomes fsocal in character. The higher the site of the 
obstruction is situated in the bowel, the greater the vomiting and the sooner 
it becomes fsecal. Foecal vomiting is not due to antiperistalsis, but is caused 
by the stagnant and excessive secretions of the portions of bowel above the 
obstruction, gradually extending upward until they overflow into the stomach 
and cause vomiting. The fsecal character is accounted for by the remarkable 
speed with which Bacillus colt and other organisms multiply in the stagnant 
contents. 

Collapse is early and severe. The patient is prostrated, anxious, and 
restless, the pulse is rapid, small and thready, the temperature subnormal, 
and the extremities cold and clammy. The collapse is partly reflex from 
stimulation of the vagal and splanchnic nerve endings in the abdomen, and 
is partly due to loss of fluid from sweating and excessive intestinal secretion. 

A very important part is also played by the toxic intestinal contents ; the 
higher in the bowel the obstruction is situated the greater is the toxicity 
of the stagnating contents. 

Constipation is as a rule absolute, although the bowel below the obstruc- 
tion may empty itself shortly after the onset of the pain and vomiting. 
Neither fesces nor flatus are passed, and enemata after washing away any 
fsocal material present in the bowel below are either retained or return slowly 
without force. 
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In addition to these cardinal symptoms the patient presents certain 
other important signs. The tongue is dry and the teeth are covered with 
sordes. The abdomen at first is not tender to touch, and sometimes pressure 
may relieve the pain. It is often not distended, though in some conditions, 
such as volvulus, the distension may be extreme. If acute obstruction 
supervenes on chronic obstruction visible peristalsis may be present, and the 
coils can be felt to harden under the hand. Occasionally a tumour is felt 
in the abdomen, especially in intussusception, where a sausage-shaped mass 
can fremiently be felt. On auscultation intestinal sounds are present in 
increased intensity. If the case goes on until peritonitis supervenes the 
symptoms of that condition develop and consequently the abdominal picture 
changes. In acute intestinal obstruction the urine is scanty and highly 
coloured, and when the obstruction is low in the bowel it contains a great 
excess of indican. The viscosity of the blood is increased from loss of fluid ; 
this probably accounts for the frequent cramp-like pains ip the limbs. 

Diagnosis. — ^The diagnosis of acute intestinal obstruction is usually easy, 
but the further difierentiation of the site and nature of the obstruction, 
though sometimes fairly simple, is often impossible before operation. The 
history is of importance in deciding whether the acute symptoms have super- 
vened on those of chronic obstruction, in which case similar but less severe 
attacks which were relieved by enemata or purgatives may have occurred. 
A previous history pointing to gall-bladder trouble, particularly if the onset of 
obstruction is somewhat less acute than usual, suggests gall-stone impaction. 

Inquiry should be made for evidence of abdominal attacks sug- 
gesting appendicitis, salpingitis, or other conditions, which might produce 
bands. 

The presence in an infant of a sausage-shaped tumour, which can be felt 
to harden and is situated usually in the upper abdomen, with tenesmus and 
the passage of blood and slime, acute attacks of colic causing the child 
to scream and to draw up its legs, with occasional vomiting, forms a 
characteristic picture of intussusception, and enables a confident diagnosis 
to bo made in many cases. In doubtful cases, examination under ansssthesia 
may be required, and rectal examination may enable the intussusception to 
be felt. 

In volvulus the onset is acute, but collapse may be absent. Vomiting 
is not frequent at first, but the characteristic feature is the rapid onset and 
extreme degree of distension. This distension may at first be localised and 
indicate the seat of the volvulus, but it soon involves the whole abdomen 
and may cause scjvere cardiac and respiratory embarrassment. 

Distension implies interference with the blood supply and consequent 
deficient absorption of ^as from the bowel ; it is thus a valuable indication 
as to whether strangulation has taken place as well as intestinal obstruction. 

The conditions from which acute intestinal obstruction has to be differ- 
entiated are numerous. The most important is hernia, and a careful ex- 
amination of the hernial apertures shodd always be made. In some cases 
of small femoral hernias in fat persons it is very easy to overlook the 
condition, and in the rare obturator hernia dia^osis is frequently only 
possible on opening the abdomen. Fecal impaction is another important 
condition to be considered, particularly in view of the grave results of 
laparotomy mistakenly undertaken for its relief. The history of chronic 
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constipation and the presence of hard or putty-like masses in the rectum or 
pelvic colon should prevent errors. 

Peritonitis is often a source of difficulty. The extreme tenderness and 
rigidity, the absence of fsscal vomiting, the partial nature of the constipation 
at first, as well as the temperature, history, and silence of the abdomen on 
auscultation are distinguishing features. Difficulty may arise from con- 
ditions causing acute stimulation of the sympathetic nerve, such as torsion 
of the testicle, ovary, or omentuloi, or the passage of a renal or biliary calculus. 
Careful inquiry of the history, the characteristic distribution of pain in the 
colics, examination of the scrotum and vagina and of the urine will usually 
lead to a correct diagnosis. Further, in these conditions enemata generally 
result in passing of flatus, and the course of the disease does not follow the 
usual sequence of cases of acute intestinal obstruction. In acute pan- 
creatitis the pain is localised in the epigastrium, while the constipation is^ 
usually not absolute. 

Lead colic can be distinguished by the blue line on the gums, the history, 
the blood picture, the absence of fseculent vomiting, and the result of enemata ; 
while a routine neurological examination will distinguish tabetic crises. 

Rare conditions which may lead to mistakes are embolus or thrombosis 
of the superior mesenteric vessels. In embolus some cardiac lesion is usually 
present, and in thrombosis there may be evidence of cirrhosis, gall-bladder 
disease or thrombosis of other veins, while hsematemesis and melsena are 
common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intes- 
tinal obstruction, but in the majority of cases, if operation is not undertaken, 
death occurs at varying intervals, the average being after 6 days. Once 
the obstruction has been relieved by operation recurrence is uncommon, 
excepting perhaps in cases due to adhesions following operation. Even 
when operation is undertaken acute intestinal obstruction has a grave out- 
look, depending partly on the length of time elapsing before operation and 
partly on the nature of the lesion present. Volvulus is the most fatal form 
of obstruction, closely followed by gall-stone impaction. Other conditions 
materially affecting the prognosis are the age and general condition of the 
patient, and the presence of toxaemia, septicsemia, peritonitis, or complicating 
conditions elsewhere. 

Treatment. — Excluding cases of faecal impaction the treatment of all 
cases of acute intestinal obstruction is imme^ate operation. Tlie object 
of the surgeon is to locate the seat of the obstruction, and to relieve it as 
quickly as possible with the minimum of handling and exposure of the 
abdominal contents. When the abdomen is opened a collapsed portion of 
gut is sought, as it helps to localise the seat of obstruction. When found, 
the obstruction must be relieved in the simplest possible manner, by reducing 
a hernia, dividing a band, reduction of an intussusception by manipulation, 
removing a gall-stone, etc. If, however, the obstruction cannot be relieved, 
or if the bowel is too severely damaged to return to the abdomen, it is wise 
simply to establish drainage above the obstruction and to wait till the acute 
period is passed before undertaking further measures. In cases with much 
distension, where the obstruction is obviously in the colon, and where an 
exploration would entail considerable handling, the proper treatment is 
undoubtedly to perform a blind csacostomy and to delay further procedures 
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until the distension has been idieved. Apart from operation, saline solution 
should be given intravenously, or subcutaneoudy to combat the fluid loss, 
and opium may be given to ^lieve pain once the diagnosis is established and 
operation agreed to. Anti -gas gangrene serum (B, wehhii) is of value in 
combating toxsemia, and helps to relieve distension. It should be given 
intramuscularly, the initial dose being 25 c.c., followed by 10 c.c. on the two 
next successive days. 


APPENDICITIS 

etiology. — The two sexes are afiected equally. No age is exempt, but 
whereas acute appendicitis is more common in children, chronic appendicitis 
is more common in adults. 

The appendix may become infected either by organisms spreading from 
the lumen of the csBcnm or conveyed by the blood. In the former case, the 
original infection may presumably come from infected food, but septic foci 
in connection with the teeth, tonsils and naso-pharynx are undoubtedly of 
more importance. The latter are also the chief sources of hsematogenous 
infection. 

The commonest organism is the Bacillus coli communis ; next in order of fre- 
quency come streptococci and staphylococci. The proteus, tubercle and actino- 
mycosis organisms arc rare. Congenital or acquired abnormalities are present 
in a considerable proportion of cases. In the former the appendix is not fully 
descended, is of the infantile variety, or is twisted on itself. In the latter, 
there are adhesions or kinks caused by previous inflammation either of the 
appendix itself or of neighbouring organs ; and in many cases the bands 
resulting from chronic intestinal stasis lead to kinking of the appendix. 
Obstruction to its lumen from any of these causes produces stagnation of 
its contents, and provides the necessary conditions for bacterial invasion. 
Foreign bodies are another cause, but they occur less frequently than might 
be expected. Intestinal worms, pins, and fruit pips and stones have all been 
met with, but by far the commonest foreign body is the so-called “ appendi- 
cular concretion,” formed of inspissated faecal material moulded into shape 
by the appendix itself. 

Acute Appendicitis 

Pathology. — In catarrhal appendicitis the mucosa only is affected, but 
in the commoner diffuse type all the coats are involved, the organ being hyper- 
ssmic, rigid, tense, and swollen, and the mucous membrane being frequently 
ulcerated. Later the lumen of the appendix becomes filled with pus, and 
if there is obstruction, empyema of the organ results. Later still, local or 
general gangrene occurs, the most frequent sites being the tip or the base. 
Perforation is very liable to take place at any of these stages, leading either 
to a localised appendicular abscess or to generalised peritonitis. The chief 
factor in determining which of these two complications will occur is the viru- 
lence of the organism, since it requires time for the reaction of the peritoneum 
to come into play sufficiently to localise the results of perforation to the 
immediate neighbourhood. U the lumen of the appendix is obstructed by 
a stereolith, acute appendicular obstruction results, and the tension of decom- 
posing tocal matter within its lumen leads to rapid gangrene and perforation, 
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In milder cases the inflammation tends to lesolve, and the appendix may 
return to an apparently normal condition, but if the attack has been at all 
acute, either adhesions or narrowing of the lumen generally remain, leaving 
it far more liable to further attacks of inflammation. If perforation and 
abscess formation occur and operation is not undertaken, spreading peritonitis 
results. Sujipurative pylephlebitis may result from spread of infection along 
the mesenteric veins either with or without perforation of the appendix. 

Symptoms. — In nearly all cases the following symptoms are present, 
though they may vary in degree — (1) sudden abdominal pain, (2) pyrexia, 
(3) increased pulse rate, (4) gastro-intestinal symptoms, (6) local signs. 

1. Sudden abdominal pain. — The onset is usually sudden, the patient 
being seized with severe abdominal pain, often severe enough to produce 
collapse and vomiting, and often referred at first to the region of the um- 
bilicus, particularly in children. Later the pain becomes more or less local- « 
iscd to the right iliac fossa, and may be of considerable intensity. In the 
obstructive type of case, colicky pain marks the onset, unassociated with 
fever or increase of pulse rate, and continues until perforation results, or 

. operation is undertaken. In very severe cases, especially in children, and 
where early gangrene occurs, the pain may be comparatively slight after the 
initial onset, and in other cases the affection may progress to abscess forma- 
tion with relatively little pain. Such cases are, however, the exception, and 
the pain is usually a prominent S}unptom. 

2. Pyrexia is almost always present at some time during the attack, 
except in cases of the obstructive type, where its absence is apt to lead to 
mistakes in diagnosis, but its height is no measure of the severity of the lesion 
in the appendix. There is sometimes a rigor at the onset, and the temperature 
in an average case varies from 100° to 102°, rarely higher. A rise only to 
99° or 100° is not uncommon, but is important, as very few cases occur in 
which there has not been some pyrexia at some period of the attack. When 
a localised abscess has formed, and in very severe cases with perforation and 
generalised peritonitis, the temperature may be normal or subnormal 
throughout. 

3. The pulse rate is usually increased and tends to continue to increa& as 
the disease progresses. In cases of appendicular obstruction there may be 
no increase in the pulse rate until perforation has occurred. 

4. Gastro4nt>estinal disturbances are almost invariably present. The 
tongue is furred and rapidly becomes dry. Vomiting is frequent. There is 
usually vomiting at the onset of the attack, and though this jiersists in the 
severe cases with peritonitis, it may puss ofi, but nausea usually continues. 
Constipation is the rule, and in the majority of cases is absolute. Diarrhoea 
is, however, by no means uncommon, indicating usually a pelvic position of 
the appendix, in wliich the inflammation spreads to and irritates the rectum. 
If the process is allowed to progress, complete constipation resulting from 
peritomtis and consequent paralysis of intestinal movementls ensues. Even 
before this stage has been reached, auscultation over the region of the cfficum 
often reveals a complete absence of the usual intestinal sounds, which may be 
of considerable help in diagnosis. 

5. Local signs. — There is usually no ^stension of the abdomen at the 
onset of the attack, but on inspection it ^11 be seen that the lower abdomen 
moves less freely than the upper on respiration, and the right side less than 
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the left. There is frequently hypersesthesia of the skin in the right iliac 
fossa, and occasionally some cedema can be discovered by loosely picking up 
the skin and subcutaneous tissues between the fingers and comparing with 
the other side. There is g^at rigidity of the right rectus muscle, and this is 
probably the most important single sign ; the rigidity is often too great to 
allow of any proper deep palpation. In addition to the rigidity there is 
great tenderness and pain on palpation, which has its maximum at Mac- 
Burney’s point, situated at the junction of the outer and middle thirds of 
a line drawn from the anterior superior iliac spine to the umbilicus. In 
children the maximum pain and tenderness are often in the region of the 
umbilicus. In some cases an ill-defined mass can be felt in the right iliac 
fossa, and the longer the history, the more likely is such a mass to be present. 
It is constituted mainly of adherent coils of intestine and omentum surround- 
ing the inflamed or perforated appendix. Kectal examination is often of 
value, and in many cases a tender mass can be felt on the right side of the 
rectum, when none can be made out from above. Considerable irritability 
of the bladder may be present, especially with a pelvic appendix, and the 
urine, which is scanty, frequently contains albumin. 

A blood count is occasionally of value for purposes of differential diagnosis, 
and usually shows a leucocytosis of from 15,000 to 20,000. 

In many of the worst cases, some or all of these signs and symptoms may 
be absent, but with a careful examination and a clear history it is usually 
possible to reach a correct diagnosis. 

In some cases an abnormally situated appendix gives rise to characteristic 
symptoms. With a retro-csecal appendix, local signs in the right iliac fossa 
may be absent, there being instead great pain and tenderness in the loin, 
and rigidity without great tenderness of the right rectus. These cases are 
specially apt to develop subdiaphragmatic abscess, and later empyema. An 
appendix running down into the pelvis is apt to give diarrhoea and bladder 
irritability, local rigidity may be slight and a mass can usually be felt per 
rectum. An appendix running directly inwards may occasionally give rise 
to ]eft-sided symptoms. 

Course. — Where a correct diagnosis is made, early operation should be 
undertaken at once, for reasons to be discussed later, but if for any reason 
operation is delayed the case may take one of three possible courses. 

(a) Gradual recovery may ensue, and in first attacks this will occur in 
a large number of cases. Improvement begins about the second or third 
day and the acute symptoms generally subside in a week. In such cases the 
patient is extremely liable to have further attacks, a liability which is in- 
creased in proportion to the degree of change which has occurred in the 
appendix. 

{b) In many cases, as the result of ulceration or perforation of the appendix, 
the local symptoms not only do not disappear at the end of the first week, 
but persist and become aggravated. The temperature usually rises and 
there may be rigors, while at the same time a tumour becomes palpable in 
the iliac fossa. In some cases the abdominal wall may become oedematous 
and indurated, and the patient frequently begins to lose weight rapidly, to 
sweat profusely and to show all the signs of closed suppuration. U an 
operation be now performed, an abscess is found in connection with the 
appendix, having definite walls composed of adherent and matted intestine. 
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omentum and parietal peritoneum. Such abscesses often contain large 
quantities of very foid-smelling pus, and if left alone may burst into the 
rectum or general peritoneum, or more rarely on to the surface, usually in 
the neighh^urhood of the umbilicus. Spontaneous recovery may follow 
rupture into the rectum or on to the surface, but in the other cases death is 
almost certain to ensue. 

(c) The third result of an unoperated attack of acute appendicitis, and 
by far the commonest cause of death in this disease, is generalised peritonitis. 
This may occur either from perforation of the appendix before limiting 
adhesions have had time to form, as in cases of the obstructive type, or it 
may occur without any perforation at all. In the latter case bacteria pass 
through the wall of the inflamed appendix and set up suppuration in the 
neighbourhood ; if the resistance is poor, this involves the neighbouring 
peritoneum and ultimately leads to a generalised infection. In other cases 
a localised abscess may form and later burst into the peritoneum, a residt 
often precipitated by sudden exertion on the part of the patient, injudicious 
palpation, or the administration of aperients. The great danger of appendi- 
citis, and one that can only be met by immediate operation in all definite 
cases, is that general peritonitis may occur from the very beginning, and its 
symptoms may be indistinguishable from those of the acute appendicitis 
itself. In the hands of competent abdominal surgeons, operation in the early 
stages is one of almost absolute safety, and in these circumstances, any delay, 
with the shadow of possible peritonitis menacing the patient at any time, 
is quite unjustifiable. 

Diagnosis . — Aa appendicitis is by far the commonest acute im 
flammatory condition occurring in the abdomen in people under middle 
age, it must always be thought of in the presence of acute abdominal disease. 
In a typical case, with acute onset of abdominal pain, generalised at first 
and later settling into the right iliac fossa, with vomiting, constipation and 
local rigidity and tenderness, the diagnosis is easy, but one or more of these 
signs may be absent, and in such cases it is well to remember that a single 
positive sign is worth several negative ones. The most constant single 
is tenderness on deep pressure in the iliac fossa, and if this is present even 
in moderate degree, the case must be carefully watched before a diagnosis 
of acute appendicitis can be safely discarded. 

Rectal examination may reveal bulging of the rectal wall by an abscess, 
particularly with a pelvic appendix, which, if palpable, is extremely tender. 

A general examination of the patient is essential in order to eliminate 
certain other conditions which sometimes lead to mistakes. Bight-sided 
pneumonia may cause difficulty, as the onset is sometimes associated with 
considerable pain and ri^dity in the right side of the abdomen, but as a rule 
the accompanying respiratory symptoms and signs, especially the rapid 
respiration, will prevent error. In children contraction of the right psoas 
muscle with flexion of the hip may suggest an acute arthritis or even a psoas 
abscess, whilst a psoas abscess is occasionally mistaken for appendicitis. Of 
the abdominal lesions most likely to cause confusion the most difficult to 
differentiate is acute tubo-ovarian disease in women. In some of these 
cases, appendicitis coexists from spread of infection, and where doubt re- 
mains after a thorough pelvic examination it is safer to operate than to risk 
leaving a possible acute appendicular lesion. 

4 * 



658 


DISEASES OF THE DIGESTIVE SYSTEM 


In perforation of gastric or duodenal ulcers, the general shock is more 
profound, the rigidity is more general and board-like, and the pain is diffuse 
and not localised; in Uliary, renal, and intestinal colic, the nature and 
distribution of the pain usually suffice to prevent mistakes. Twisting of a 
small ovarian cyst may be impossible to differentiate, but operation is called 
for in either case. In certain cases of typhoid fever the clinical picture may 
simulate appendicitis very closelv. The relatively slower pulse and higher 
temperature, the constant headache, and the absence of any definitely acute 
onset, are of the greatest help in distinguishing, and a ieucoc}d}e count ma}^ 
be of considerable assistance, as Icucopenia is present in typhoid fever in 
contrast with the leucocytosia of appendicitis. 

Prognosis. — If left alone a considerable proportion of cases of acute ap- 
pendicitis tend to recovery, but it is at present impossible to give an accurate 
prognosis of the course of any particular case within the first 48 hours. The 
chief cause of death is peritonitis, and less often pylephlebitis, septicaemia, 
or pulmonary embolism. Even if recovery from a first attack does occur, 
the patient is left with a far greater liability to subsequent attacks, and is in 
some danger of acute or chronic obstruction from the adhesions which so 
frequently develop. Successive attacks of appendicitis tend to be more 
severe, and a patient who has had two is almost certain to have further 
trouble. 

With early operation the prognosis is extremely good, death being rare 
after operation within 36 hours. Even when operation is undertaken later 
in the attack, the prognosis is still good, unless general peritonitis has 
ensued, in which case the prognosis without operation is uniformly bad. 
A further great advantage of early operation is that drainage of the abdo- 
men can be avoided in these cases, whereas in later operations drainage is 
frequently necessary with a consequent increased risk of post-operative hernia. 

Treatment. — In acute appendicitis operated on within 36 hours of the 
onset, the mortality in the hands of most surgeons is negligible, and since it 
is quite impossible to determine the course which any particular attack is 
going to take, there can be no doubt that when the diagnosis is definitely 
established, operation should be undertaken at once. Some surgeons are of 
opinion that when the case is seen later than 48 hours from the onset and is 
tending to improve, medical treatment should be undertaken until the attack 
has subsided, and the appendix should be removed during the quiescent 
period. Since operation in these cases is, with modern technique, very little 
more difficult or dangerous than in early cases, such a view has little to re- 
commend it, since it condemns the patient to two tedious periods of sickness 
instead of one, and there is, in addition, the risk of the patient’s natural 
objection to an operation, when he feels perfectly well, overcoming the advice 
he has been given and leaving him exposed to all the risks of a further attack. 
When peritonitis or localised abscess formation has occurred, there are no 
two opinions as to the necessity of operation. If, for any reason, operation 
is impossible or refused, the patient should be kept in the Fowler position, 
should have nothing but water by mouth, and may be given morphine to 
diminish both pain and intestinal movement, provided always that the 
question of operation has been finally and definitely decided. Under no 
circumstances should a purge be given, as there can be no doubt that in far 
too niany cases purgation is the direct cause of perforation. 
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Where an appendicular >abscess has developed, it was formerly held that 
the abscess should be drained and the appendix removed suosequentl^. 
Modern surgical opinion is in favour of doing both at one operation, and m 
the nands of an experienced operator this procedure is undouotedly best, but 
where skilled surgical aid is not available, simple incision and drainage of the 
abscess meet the immediate emergency. 

E. 6. Slesingeb. 

Chronic Appendicitis and Appendicular Dyspepsu 

Symptoms. — Chronic appendicitis may give rise to gastric symptoms, 
which may either be the sole manifestation of the disease, or may be accom- 
panied by constant discomfort or short attacks of pain in the right iUac fossa. 
Epigastric pain, which may radiate downwards to the umbilicus or below, « 
and occasionally towards the right iliac fossa, occurs after meals. The time 
of its onset is very irregular. Most commonly it occurs immediately after 
meals, but occasionally it may be delayed for 2 or 3 hours. It is at the 
most on^ slightly relieved by alkalis, and food rarely gives even momentary 
relief, it is aggravated by fatigue to a greater extent than is the case with 
the indigestion of gastric and duodenal ulcer and gall-bladder disease. The 
degree of discomfort varies from time to time ; it is rarely completely absent, 
and may sometimes be sufficiently severe for the patient to go to bed. Nausea 
is common and is often present in the absence of vomiting. Vomiting may 
occur, especially after food and when the pain is severe, but it gives much 
less relief than in gastric ulcer. Heartburn and acid regurgitation are 
uncommon. Hmmat emesis may occur from an acute gastric or duodenal 
ulcer secondary to the appendicular infection, which is also occasionally 
associated with a chronic gastric or duodenal ulcer. 

A fractional test-meal shows that in only 12 per cent, of cases gastric 
secretion is unaffected ; in 65 per cent, of a series of 65 cases, in most of 
which the symptoms were mainly epigastric, there was hyperchlorhydria, 
and in 33 per cent, of cases, in most of which the pain was situated chiefly 
in the right iliac fossa, achlorhydria was present. Both the hypercBlor- 
hydria and achlorhydria precede the development of the appendicitis. The 
hyperchlorhydria is constitutional and predisposes to the appearance of 
reflex gastric symptoms in the presence of any chronic abdominal disorder, 
such as chronic appendicitis. The achlorhydria, which is generally a result 
of chronic gastritis and is therefore curable, predisposes to the development 
of chronic appendicitis by leading to intestinal infection as a result of the 
absence of the antiseptic action of tlie normal gastric juice. 

Tenderness is generally more marked in the right iliac fossa than in the 
epigastrium, even when there is no spontaneous pain in the former situation. 
Occasionally the localised tenderness can only be discovered when pressure 
is exerted directly over the appendix after it has become visualised with the 
X-Bays. In many cases pressure in the right iliac fossa leads to no local pain, > 
but to discomfort in the epigastrium, sometimes with nausea, exactly simulat- 
ing the spontaneous symptoms. Constipation is commonly present. In ‘ 
rare cases there may be chronic diarrhoea, but more frequently a form^ of 
pseudo-diarrhoea is present, in which frequent small stools are passed owing 
to irritation of the rectum caused by a chronically inflamed appendix situated . 
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in the pelvis. Pelvic appendicitis may also lead to irritability of the bladder 
with frequent micturition, and in women to dysmenorrhoea. 

Diagnosis. — The diagnoris of chronic appendicitis may be exceedingly 
difficult, and it is consequently a very common occurrence for an appen£x 
to be removed without benefit. An operation is not justifiable for chronic 
ap^ndicitis, unless the diagnosis has been confirmed by means of the 
X-Kays and, if possible, by Bastedo’s inflation sign. The X-Rays show 
where the appendix is in almost all normal individuals and about 80 per 
cent, of cases of appendicitis, and its discovery in the pelvis or immediately 
under the liver may explain anomalous symptoms. In chronic appendicitis, 
the appendix itself or some part of it, especially the base or the tip, is always 
found to be the point of maximum tenderness, definitely more tender than 
the end of the ileum or the caecum. By manipulating the caecum so that 
* the position of the appendix in the abdomen is altered, the tender point 
moves with it. In some cases pressure on the appendix produces epigastric 
discomfort, either with or without local tenderness. Indirect evidence of 
appendicitis is occasionallv^^orded by the presence of ileal stasis, and by 
the recognition of adhesions in the right iliac fossa, which are most commonly 
due to chronic appendicitis. 

On inflating the colon with air through a tube introduced into the rectum 
normal individuals feel a generalised discomfort in the abdomen. Bastedo’s 
sign of chronic appendicitis Ls the production under these conditions of 
localised pain in the right iliac fossa with increased tenderness, sometimes 
associated with or even entirely replaced by epigastric discomfort. This is 
present in a large proportion of casas, but never in salpingitis, ureteral calculus, 
gall-bladder disease or other conditions, which might simulate chronic appendi- 
citis. Inflation should be carried out during the X-Ray examination, as it 
raises a pelvic caecum and brings the appendix within reach of the palpating 
fingers. It also unravels confusing pelvic shadows and makes it possiole to 
decide to what extent adhesions are present in connection with the terminal 
ileum, caecum and appendix. If inflation fails to raise a pelvic caecum and 
appendix into the abdomen, the X-Ray examination should be repeated with 
a full bladder, which always brings them within reach of abdominal palpation 
except in the very rare cases in which they are fixed in the pehds. 

It repeated attempts fail to visualise the appendix it is probable that 
its mouth is obstructed ; in the presence of suspicious symptoms and tender- 
ness in the ileo-ceecal angle the absence of an appendicular shadow fayours 
the diagnosis of appendicitis. In such cases Bastedo’s sign is also negative, 
as it depends upon distension of the appendix itself, which is only possible 
when barium can enter it. 

Treatment. — Simple dietetic treatment gives little or no relief ; this is / 
an important point in diagnosis, as in any case of chronic dyspepsia, which-/ 
does not yield to ordinary treatment, the possibility of chronic appendicitis/ 
should be considered. In mild and doubtful cases the effect of removal of\ 
any source of infection in the teeth and tonsils should be tried. In cases 
associated with achlorhydria the latter should be overcome by treatment of 
the gastritis if it is secondary, or by hydrochloric acid if it is primary, as 
this occasionally results in complete disappearance of the symptoms. 

Recovery should follow the removal of the appendix, but it is not infrequent 
for the symptoms to persist for a time after the operation, especially if the 
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disease is associated with some functional nervous disorder or with chronic 
gastritis, gastric or duodenal ulcer, chronic typhlitis or chronic cholecystitis. 
Such associated conditions require attention both before and after the opera- 
tion, and if the gall-bladder is infected it should be removed at the same time. 

Arthur P. Hurst. 


DISEASES OF THE LIVER 

TESTS FOR HEPATIC FUNCTION 

In our experience the lasvulose test for hepatic efficiency is the only 
one of sufficient value to deserve description. In considering the diagnosis 
of jaundice van den Bergh’s reaction for excess of bile-pigment in the blood 
will be described, and the direct investigation of the bile obtained by means 
of a duodenal tube will be considered in connection with cholecystitis. 

Lwvulose tolerance test , — 60 grm. of Isevulose are taken in IQQ. c.c. of 
water on an empty stomach : the blood sugar is estimated immediately 
before and 1 and 2 hours later. A first hour elevation of 30 mgrm. or a second 
hour elevation of 15 mgrm. per 100 c.c. is positive, and a first hour rise of 25 
mgrm. or a second of 10 mgrm. is suspicious evidence of hepatic insufficiency ; 
a first hour elevation of 25 mgrm. with a second hour elevation of 10 mgrm. 
is also positive evidence. If the fasting blood sugar is between 100 and 120 
mgrm. these figures can be reduced by 5 mgrm. If it is below 80 mgrm. or all 
the figures are above 120 mgrm. no definite conclusions can be drawn from 
the test (Kimball). 


JAUNDICE 

Synonym. — Icterus. 

Definition. — Jaundice is the condition caused by the presence of bile- 
pigment in the blood, which manifests itself clinically by yellow coloration 
of the conjunctivsB and skin. 

Etiology and Pathology. — AU cases of jaundice may be divided into 
three groups — hasmolytic jaundice, toxic and infective hepatic jaundice, and 
obstructive jaundice (McNee). 

(a) H.ffiMOLYTic Jaundice. — In haBmolytic jaundice bilirubin is produced 
from haemoglobin set free in the general circulation by the destruction of 
red cells as a result of abnormal fragility, as in acholuric jaundice, or of the 
presence of haemolytic toxins in the blood. The haemoglobin set free is 
broken down, and bilirubin is formed by the action of the endothelial cells 
of the spleen, and to a less extent the similar endothelial cells of KupSer, 
which lie along the portal capillaries adjacent to the bile capillaries oi the 
liver, and the endothelial cells of other organs. The excess of bile-pigment 
in the blood is thus formed quite independentPt of the glandular cells of the 
liver. 

(b) T^io^and Infective Hepatio Jaundice. — ^This includes the jaundice 
caused by the various conditions described under the heading of toxic and 
infective hepatitis on p. 672. In septicesmia and other toxic and infective 
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conditions the jaundice may be either heomolytic or hepatic in origin or 
both. 

Toxic and infective jainidice is due in part to damage to the hepatii* 
cells, which may vary from cloudy swelling in pneumonia, fatty degenera- 
tion in chloroform poisoning, and partial necrosis in spirochsetal jaundice 
to almost complete necrosis in acute yellow atrophy. ► The^damaged hepatic 
cells are unable to convey the bile-pigment from KuplleVs endothelial cells 
lining the portal capillaries into the bile capillaries ; the pigment conse- 
quently passes to the hepatic vein and thence into the general circulation. 
At the same time any bile-pigment whicli is excreted by still active liver 
cells is obstructed by inflammatory swelling of the walls of the small bile- 
ducts caused by toxins excreted in the bile ; it is consequently reabsorbed. 
The jaundice is thus in part due to insufficiency of the hepatic cells and in 

? art obstructive, the proportion of the two factors varying in different cases. 

he degtee of hepatic insufficiency can be judged by the laevulose test, which 
b unaffected in pure obstructive jaundice. 

(c) Obstuuctive JaUjiDIGE. — In obstructive jaundice bile excreted by 
the hepatic cells is reabsorbed by the hepatic blood capillaries together 
perhaps with the lymphatics, owing to the rise in pressure caused b^ ob- 
struction of the bile-ducts. The obstruction may occur (1) within the ducts, 
or it may be due to (2) changes in their walls or (3) pressure from without. 

1 Obstruction within the ducts , — This is almost always duo to gall- 
stones. In very rare cases a hydatid cyst has ruptured into a duct, which 
becomes obstructed by a piece of membrane or a daughter cyst, or a round 
wonn has entered the common bile-duct from the duodenum. 

5 . Obstruction due to chmiges in the walls of the </ac^A-.44-Congenital oblitera- 
tion of the bile-ducts is a rare cause of icteru.s neonatorum (p. 666). An 
acquired^^tricture may result from accidental injury of the common bile- 
duct during an operation ;’“^cicatrisJition of an ulcer produced by a gall- 
stone is excessively rare except in the cystic duct, where it does not lead to 
iawdice. Catarrhal jaundice is generally due to the obstruction produced 
byMnflammatory swelling of the mucous membrane in the biliary papilla. 
Infective and^buppjiirative cholangitis also lead to jaundice, but in Some 
cases, at any rate, the obstruction to the ducts is associated wTth changes 
in the liyer cells, which are in part responsible for the production of the 
jaundice. Primary carcinoma of the hepatic and common bile- ducts and 
biliary papilla gives rise to jaundice at an early stage of its development. 

3, Pressure on the duels from i^i^AoM^.-IJ-Malignant tumours of the liver, 
and jare^y gummata and^)l^datid cysts, give rise to jaundice by pressing 
on the mtrahepatic branches ofthe bile-ducts ; if some of the latter escape, 
bile stil^ passes into the duodenum from other parts of the liver and the 
fseces remain coloured. The tumour may also project into the portal fissure 
and give rise to jaundice with colourless stools by pressing upon the hepatic 
ducts or common bile-duct. 

b)£nlarged glands in the portal fissure may cause jaundice by pressure 
upon the ducts. The most common cause is primary or secondary cancer 
of the liver, as these glands drain the liver, but not the other abdominal 
viscera or peritoneum ; for the same reason they rarely become tuberculoas. 
They are very rarely enlarged in Hodgkin’s disease and never in - syphili s. 
Jaimdice may occur in canc er nf the even whtaK itn 
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deposits aie present in the liver or in the glands in the portal fissure ; this 
is due to the pressure of glands in the neighbourhood of the head of the 
pancreas, or to direct spread of the growth into the lesser omentum, where 
it compresses the common bile-duct and may invade its walls. 

Jaundice is produced bv obstruction of the common bile-duct when 
chronic pancreatitis occurs in an individual in whom the duct is embedded 
in the head of the gland. It is generally present in cancer of the head of 
the pancreas, but very rarely with a pancreatic cyst or calculus. 

Symptoms. — Jaundice appears first in the conjunctivas and jbhen^s^c- 
cessively on the face, neck, body and limbs. The mucous membrane of 
the lips and palate becomes yellow very soon after the conjunctivsB. In 
chronic obstructive jaundice the pigment in the skin becomes dark green. 
In a small proportion of cases which have lasted for i Very long j^tiod 
multiple xanthoma (or xanthelasma) develops, but this condition also occurs* 
without jaundice. The patches are generally flat and are sometimes very 
painful : they consist of cholesterol, which the blood in jaundice contains in^ 
excess. They are most frequent in the eyelids, but in rare cases they am 
found in the hands and feet and even over the whole body. In chroni^ 
jaundice there is a tendency for telangiectases to develop over the body andl! 
face and occasionally on the mucous membrane of the tongue and lips; they 
may disappear at the same time as the jaundice. Purpura and bsemorrhage 
from mucous membranes, especially the nose and gums, may occur. 

The urine becomes bile-stained before the conjunctiv© and skin, the 
interval being sometimes as long as 24 hours, but it generally returns to 
normal before the yellow colour of tin. skin has disappeared. The urine may 
be yellow, olive, dark brown or even black. The colour can be distinguished 
from that in urobilinuria, hamiaturia and melanuria. and that produced by 
rhubarb, senna santonin and chrysophunic acid by Ginelin’s test for bile- 
pigment. 

When obstruction to the bile-ilucts is complete, no bile reaches the 
intestines and urobilin is absent from the urine ; when the obstruction is 
incomplete decomposition of the bile which reaches tlic intestines may qpcui 
and urobilinuria results. Bile-salts are only present in the urine for the first 
few days. The disap jicarauce is due to the fact that they aie only produced 
in very small quantities, being constantly reabsorbed from the bowel and 
then re-excreted ; when the bile-duct s are obstructed the kidneys rapidly} 
excrete all the bile-salts present in the blood. In elirouic obstructive jaundice! 
bile-stained casts are almost always juesent in ihe urine, and less fiequentlw 
albuminuria occurs. The urine often reduces Fehling’s solution owing 
the presence of glycuinnic acid. 

The faeces are bulky and often extremely offensive. When the obstruc- 
tion is complete they are cigj-coloured, owing partly to the absence of steiCQ- 
bilm and partly to the presence of excess of fatty acids and soaps which 
require the presence of bile for their complete absorption, and of neutral 
fat if the pancreatic duct is simultaneously obstructed (p. 7)4). Lose in 
weight results, and the excess of undigested food which reaches the colon is ; 
likely to cause excessive bacterial decomposition. This may lead to intestinal i 
intoxication if the hepatic cells are damaged and their antitoxic action I 
impaired in addition to the bile-channels being obstructed ^ 

The sweat may contain bile, which is also sometimes present in the teare - 



664 


DISEASES OF THE DIGESTIVE SYSTEM 


and in the milk ; but the saliva, cerebro-spinal fluid and mucus of the ali- 
mentary canal are free from bile, although the Salivary glands and other 
organs are deeply bile-stained. The sputum in pneumonia and the effusion 
in pleurisy and peritonitis cbntain bile-pigments. The blood plasma is tin^d 
wi& bile. Coagulation is considerably delayed, perhaps owing to the fixation 
of the lime salts of the blood by the bile-pigment. 

In jaundice of recent origin the pulse is slow, but in other cases it is 
generally normal ; there may be an abnormal tendency to acceleration on 
assuming the erect position. The slowing is probably due to the bile-salts. 
The liver is often enlarged owing to retention of bile. 

Pruritus occurs in about 20 per cent, of cases, especially when the jaundice 
is well marked ; it may be very severe and interfere with sleep. It is not 
directly due to the jaundice, as it may occur before the jaundice <appears and 
continue after its disappearance ; vrhen prei^nt before the jaundice, it may 
subside with the onset of the latter, and it has also been observed in associa- 
tion with gall-stones when no jaundice was present. 

I The yellow vision or xanthopsia of jaundiced patients is less marked than 
mat caused by santonin, 4Rid is rarely sufficiently obvious for the patient 
to mention it unless directly asked. 

Diagnosis. — (a) Recognition op Jaundice : Van den Bergh’s Re- 
action. — Bilirubin is normally present in the blood. Just as the kidneys 
in diabetes do not excrete sugar until the concentration in the blood has 
reached the leakage-point, which is considerably higher than the normal 
concentration, so no bilirubin passes into the urine until the concentration 
in the blood has risen from the normal of 1 in 250,000 to the leakage-point 
of 1 in 50,000. About the same concentration is required to cause jaundice, 
but the appearance of a trace of bile-pigment in the urine is easier to recognise 
with certainty than the first trace of pigmentation of the skin or conjunctiva. 
Moreover, the pigmentation is somewhat slower to develop, and it remains 
for a time after all pigment has disappeared from the urine. 

Hijmans van den Bergh has shown that excess of bilirubin in the blood 
can be recognised by a colour reaction, now commonly known as van den 
Berth’s test, which is given by Ehrlich’s diazo reagent. The direct reaction 
may be ** prompt,” the maximum being reached within 30 seconds ; it may 
be “ delayed ” for 1 to 16 minutes or entirely negative ; or it may be 
** biphSBic,” giving a slight prompt reaction, followed after a delay by gradual 
deepening of the colour. The indirect reaction^ obtained after precipitation 
with alcohol so as to bring the bile into alcoholic solution, is always prompt. 

With van den Bergh ’s test it is possible to distinguish two different forms 
of bilirubin. The direct reaction is prompt when the bilirubin is reabsorbed 
into the blood after it has been excreted by the hepatic cells in cases of 
ohfllrupti jaundice, but is negative or delayed when the excess of bilirubin 
is a result of over-production, as in haemolytic jaundice ; it is negative, 
delayed or biphanc when the jaundice is due to inability of the hepatic cells 
to excrete it, aslh toxic and infective hepatic jaundice. 

Bj means of van den Bern’s test it is also possible to recognise latent 
jaundice. Thus the hyperbilirubinasmia present in Addison’s anaBmia gives 
a fddfSve indirect reaction, althou|^ there is no jaundice except in 
occasional acute haemolytic crises, which may result in the concentration of 
bilirubin in the blood Ming sufficient to cause the conjunctivae and skin to 
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develop the yellow colour of ordinary jaundice. Excess of bilirubin in the 
blood at a concentration below the leakage-point may also msult from a 
very slight degree of biliary obstruction, such as may occur with a stone in 
the ampulla of Vater and in some cases of cirrhosis and of secondary carcinoma t 
of the liver ; it is recognised by ^ving a positive direct van den Bergh’s | 
reaction in spite of the absence of jaundice and of bile from the urine. In| 
other cases of obstructive jaundice a positive direct reaction is given at a! 
stage before jaundice develops and bile appears in the urine, and still longer :: 
before any change is noticed in the stools. 

(6) Factors helping in the Differential Diagnosis op the Cause 
OP Jaundice. 

1. Age^ sex and history. — Transient jaundice is common in the newly 
born {vide icterus neonatorum). Obstructive jaundice may result from con- 
genital obliteration of the bile^ucts (p. 712) and congenital syphilis (p. 689). • 
Severe jaundice in infants may be familial {vide familial icterus gravis neo- 
natorum). Mild infective jaundice may occur sporadically or in epidemics 
among infants ; it is identical with the catarrhal jaundice of older children 
and adults. Epidemics of very fatal jaundice were formerly common in 
lying-in hospitals ; sporadic cases still occur. Tlie infection may enter by 
the umbilicus, which is red and swollen and may bleed, or by the alimentary 
tract ; jaundice appears about the fifth day and is accompanied by him 
fever and severe septic symptoms. Haemorrhage may occur from the 
alimentary tract or kidneys. 

Jaundice occurring in childhood or before the age of thirty is generally 
catarrhal ; after thirty gall-stones become a more common cause, especially 
in women, and after forty cancer is the most common cause in both sexes. 
Jaundice developing in pregnancy should raise a suspicion of acute necrpsis- 
of the liver. V^en more than one member of a family are affected, an: 
infection, such as spirochsetal jaundice, or a toxssmia is probably the cause! 
in acute cases ; in chronic cases acholuric jaundice should De considered. 

2. Colour, — In hsemolytic ansemia the skin has a characteristic lemon- 
yellow colour, though the conjunctivsB are unaffected. In toxic jaundice, 
such as that caused by arseiio benzene, the skin assumes a very bright yellow 
colour, which is quite distinct from that of ordinary jaundice caum by 
obstruction of the bile passages. The former is probably produced by the 
form of bilirubin which gives only an indirect van deji Bergh reaction, and 
the latter is produced by the form which also gives a positive direct reaction. 

A dirty yellow or greenish-yellow colour occurs only in chronic and more or 
less complete obstructive jaundice. 

3. Course, — Jaundice of short duration is generally catarrhal or due to 
the passage of a gall-stone. Jaundice, which progresses until it becomes 
extremely deep, suggests cancer or chronic paiicreatitis, whilst chronic 
jaundice, which varies from time to time, and intermittent jaundice are gener- 
ally due to a stone in the ampulla of Vater, but may also due to cancer of 
the anmulla of Vater. 

4. Vondition of the gaU-bladder, — Enlargement of the ^11-bladder indicates 
obstruction of the cystic or common bile-duct, thou^ the former is not 
likely to be associate with jaundice. The enlargement is present in over 
90 per cent, of cases in which obstruction is due to causes other than 
stones, but only in 20 per cent, of cases of calculous obstruction. This 
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difference is known as Cpuryoisier’s law, and is due to the contraction of the 
gall-bladder as a result of chronic inffammation in cholelithiasis, in which, 
moreover, the obstruction js often incomplete. 

6. Condition of the liver , — Jaundice associated with great enlargement of 
the liver is generally due to growth if it is irregular, and to chronic obstruction 
of the common bile duct iflhe liver is smooth ; the irregular enlargement due 
to syphilis is less extreme, and, like that due to hydatid cysts or an abscess, 
is rarely associated with jaundice. The presence of ascites points to a 
growth or to cirrhosis, but the jaundice is generally more marked in the 
former. 

^ 6. Examination of the stools. —The presence or absence of stercobilin in 

, the stools shows whether the common bile-duct is incompletely or completely 
I obstructed, and the presence or absence of trypsin shows whetlier the pan- 
‘^creatic ducts are free or obstructed. Slight excess of fatty acid and soap 
t without any striated meat fibres or starch occurs in uncomplicated jaundice ; 
excess of neutral fat, as well as fatty acid and soap, together with striated 
meat fibres, but not starch, points to obstruction of the pancreatic duct. 
Complete absence of both bile and pancreatic juice from the intestinal 
contents indicates obstruction of the common bile-duct by a grov\ th. Incom- 

e s obstruction of the bile-ducts without interference in pancreatic 
stion points to gall-stones, catarrhal jaundice or chronic* pancreatitis. 

7. Pam. — Constant ^Kiin suggests growth, attacks of pain gall-stones, 
and absence of pain catarrhal jaundice, chronic pancieatitis or cirrhosis ; 
but many exceptions to this general statement occur. 

8. Syphilis. — ^Active signs of syphilis or scars of old lesions should raise 
the possibility of a syphilitic origin, or of poisoning by an organic arsenical 
preparation which a patient may bo having for syphilis without his own 
doctor’s knowledge. 

Treatment. — The treatment of jaundice is the treatment of the con- 
dition which causes it. The subject, theiclore, requires no further con- 
sideration here, except for the pruritus and tondericy to hasmorrhago, which 
are^ results of the jaundice itbelf. Dried thyroid, i gr. three times a dav, 
may give relief to the pruritus, which is also hcliiod 6y a warm alkaline bath, 
or moistening the irritable parts of the skin with 1 in 40 caibolic acid, 1 in 
60 ichthyol, or 1 in 70 solution of menthol in spirit. The tendency to hoemor- 
ihage is much reduced by the subcutaneous injection of calcium salts, and 
it is advisable to treat every jaundiced patient in this way for a few days 
before any operation is p^*rf armed. 

Simple Jau.ndice in Infants (Icterus Neonatorum) 

Etiology. — Simple jaundice occurs in about 50 per cent, of infants, 
and especially among the premature. 

Pathology. — ^The number of rod corpuscles is high in the newly born, 
but quickly falls during the first few days of life. The excessive blood 
destruction is associated with an excess of buc-pigment in the blood, as shown 
b^ van den Bergh’s reaction, which gives a positive indirect but negative 
direct reaction in all new-born infants. The jaundice is therefore h^onudji^, 
and when death occurs from some independent cause nothing abnormal is 
found in the liver or bile-ducts. 
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Symptoms. — The jaundice generally begins on the second or third day 
of life ; it increases in intensity for 2 or 3 days and then gradually diminishes 
until it disap^ars after 1 or 2 weeks, but occasionally it lasts for a longer 

K riod. The jaundice begins on the face and spreads over the 'whole of the 
dy ; unlike^ other forms of jaundice, the conjunctivas are affected after 
the skin, nnd in mild cases they are not stained at all. 

Diagnosis. — If the jaundice is slight, its presence can only be recognised 
by pressing the blood out of the cutaneous vessels, when the normal redness 
of tile infant disappears and the yellow colour remains. Its short duration 
and the absence of enlargement of the liver and spleen distinguish simple 
icterus neonatorum from congenital obliteration of the bile-ducts, and we 
healthy condition of the infant distinguishes it from the infective forms 
of jaundice. 

Prognosis and Treatment. — Rapid recovery always occurs, and no * 
treatment is required. 

Familial Icterus Gravis Neonatorum 

The jaundice, which affects successive members of the same fandb^ 
though the first-born often escapes, begins within a few hours of birth. f 
colour rapidly deepens till the skin is deej) bronze. The infants are drdHWjK 
and take the breast badly. The stools are normal in colour. The urinSKi^^ 
dark and contains urobilin and often bilirubin in excess. The liver and 
spleen are not enlarged. 

The quantity of bilirubin in the blood at birth is greater than normal ; 
the blood contains no hsemolysin, but the cells show a slight increased 
tendency to haemolysis (Hampson). 

Death generally occurs within a few days and almost always within 
3 weeks : post mortem nothing abnormal is found. Hampson has shown 
that complete recovery occurs if 15 c.c. of the mother’s blood serum arei 
injected daily for 3 or 4 days into the infant’s muscles. 


yXCHOLURfO JAUNDICE 

Synonym. — Chronic Splenomegalic Hsemoljdic Jaundice. 

iEtiology. — The disease may be hereditary and familial, when it is 
either congenital or only appears some years after birth, the two varieties 
sometimes co-existing in the same family. The disease may occur in as 
many as four generations and may be transmitted through healthy parents. 
It may also bo acquired in adult life without obvious cause or after some 
infection. 

Pathology. — The red corpuscles, which are smaller than normal and 
biconvex instead of biconcave, are abnormally “ Jra^e,” undergoing heemo- 
lysis with remarkable ease. This fragility loads to we liberation of haemo- 
globin and the formation of excess of bilirubin in the blood. ,No hsemolytic 
toxin is present in the blood, the hsemolysis being apparently due to the 
fra^ity of the corpusoles resulting from inheritance or an infection. 

^ere is no evidence that the jaundice is obstruotive, as the bile-duets 
aia free from inflammation and evidence of obstruction, and the bile is not 
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abnormally thick. It appears; therefore, that the jaundice is hsBmatogenous 
and due to the formation of bilirubin from hsBmoglobin in the tissues. 

Symptoms. — (o) Famiijal Type. — The jaundice may vary in degree 
from time to time, and may temporarily almost disappear ; it is increased 
by excitement, over-exertion and exposure to cold. No symptoms of chronic 
jaundice, such as pruritus, xanthoma and a slow pulse, are present. The 
urine is free from &le, but is dark and generally contains urobilin, and the 
fsDces are normal in colour. In the exacerbations, however, bile may appear 
temporarily in the urine and the foaces become pale. 

In some cases attacks of colic, which may be accompanied by p]rrexia and 
aggravation of the “jaundice occur ; they are caused by pigment calculi, 
which are generally found in the gall-bladder in cases requiring operation, 
though in most cases they do not give rise to symptoms. Except for these 
• attacks the general health is hardly affected. 

The red blood corpuscles are abnormally fragile ; thpy begin to undergo 
haemolysis in a 0*6 per cent, sodium chloride solution and the process is 
complete in a 0*42 per cent, solution, whereas haemolysis in normal blood 
begins in a 0-42 per cent, sodium chloride solution and is complete in 0*3 per 
cent, solution. Tlie corpuscles are smaller than normal, but as they are also 
thicker their total volume is not reduced. Stained films show well-marked 
polychromatophilia and basophil granules. Moderate anssmia is generally 
present, and ^e colour-index is less than one. The blood plasma contains 
excess of bilirubin, but no free hsemoglobin. The spleen is enlarged, but 
the liver is unaffected. 

(6) Acquired type . — In the acquired form of the disease the jaundice is 
less marked, but the anscmia is more severe ; it may resemble that of Addi- 
son’s anaemia with a high colour-index and nucleated corpuscles. Leuco- 
cytqsis is present, and myelocytes with excess of eosinophil cells are found. 
The ffa^lity of the corpuscles is less marked than in the congenital form. 
Attacks of febrile colic occur, and symptoms of anaemia are present. 

Diagnosis. — The diagnosis depends upon the characteristic fragility of 
the«red blood corpuscles. In the acquired form, in which the fragility is less 
marked, Addison’s anaemia with jaundice may be closely simulated ; but in 
the latter condition thd 'Resistance of the corpuscles to haemolysis is actually 
greater than normal andUeucopenia due to diminution in the number of 
polymorphonuclear cells is present. The febrile and painful attacks are 
indistinguishable from ordinary biliary colic, and are, indeed, commonly 
due to gall-stones ; but the history and the condition of the blood should 
prevent a mistake in diagnosis. * An examination of tlie blood also 
helps to distinguish those cases in which jaundice is slight from splenic 
ansemia. 

Prognosis. — The symptoms in the hereditary and familial forms of the 
disease have no tendency to disappear ; but the condition docs not interfere 
with normal growth or shorten life, and the patient cannot really be con 
aidered ill. On the other hand, in the acquired form, although the symptoms 
are much more serious, spontaneous recovery is possible. 

Treatment. — The patient should avoia everything, such as exposure 
to cold and over-exertion, which is likely to lead to exacerbations. In 
severe cases splenectomy should be performed, as il^jis followed bv rapid 
disappearance ^ tlie'fiundice and anaemia, and in most cases the nragiuty 
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of the red corpuscles returns to normal. Attacks of biliary colic may call 
for cholecystectomy and removal of stones from the common bile-duct; 
‘Unless splenectomy is performed at the same time, the attacks are likely to 
recur owing to the formation of more stones in the bile-ducts. 

Catarrhal Jaundice 

.etiology and Pathology. — Catarrhal jaundice is a condition in which 
jaundice results from obstruction of the mouth of the common bile-duct by 
the swollen mucous membrane and thick mucus caused by catarrh of the 
biliary papilla. This is generally a sequel of gastro-duodenal catarrh, the 
inflammation spreading through the biliary papilla for a short distance up 
the common bile-duct. The primary gastro-duodenal catarrh most commonly 
develops without obvious cause ; but it may follow food-poisoning and also 
occur as a symptom of an acute infection, such as influenza, pneumonia and 
very rarely typhoid and paratyphoid fevers. The epidemic jaundice which 
occurred during the Gallipoli campaign in 1915 was indistinguishable from 
ordinary catarrhal jaundice and was quite distinct from spirochsetal jaundice. 
In some cases the cholangitis spreads to the smallest bile-ducts and may 
then be associated with hejiatitis, the jaundice being partly hepatic and 
partly obstructive. Thus, wliereas the van den Bergh test sometimes gives 
a prompt direct action, in other cases, clinically indistinguishable, it gives 
a Diphasic or delayed direct action. In the former cases, which arc in my 
experience the more common, the laevulose test shows no impairment in 
hepatic efficiency except in the late stages of unusually chronic cases ; in 
the latter it shows more or less impairment. In exceptional cases the 
hepatitis may proceed to fatal necrosis. 

Attacks of jaundice caused by non-specific infective hepatitis without 
clinical or post-mortem evidence of gastro-duodenitis have been classified 
as catarrhal jaundice, but the pathology of this condition is quite distinct 
from that under consideration and the term infective hepatitis should* be 
used for it. 

Symptoms. — Jaundice is almost invariably preceded for one, two or three 
days by symptoms of acute gastritis. The patient complains of epigastric 
discomfort, most marked immediately after meals, with nausea and often 
vomiting, which relieves the discomfort. The appetite is lost, headache .and 
general malaise are present, and there may be diarrhoea. Slight pyrexia is 
common. The stools become pale and the urine contains bile before jaundice 
is obvious. As the jaundice develops, the gastric and general symptoms 
abate. The patient becomes deeply yellow, but is by now often quite com- 
fortable so long as he keeps quiet, though activity tends to bring on vomiting. 
The live r is gener all y enlarged, and the gall-bladder may be palpable. The 
liver is "slightly tenaei7T)ut "there is no increased tenderness over the gall- 
bladder. The spleen may also be enlarged. 

In slight cases the jaundice begins to disappear in a week, but it may 
persist for a month or even for as long as three or four months. The stools 
become more coloured before the jaimdice is obviously less ; the quantity 
of bile in the urine then gradually diminishes, but three or four more weeks 
may elapse before the last trace of jaundice and the last trace of bile in the 
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mine disappear. In epidemics mild cases occm in which no jaundice follows 
the initial symptoms caused by the acute gastro-duodenitis. 

Diagnosis.-^When jai\ndice, unaccompanied by pain and with very 
slight constitutional symptoms, develops in a patient with mild gastric 
symptoms of a few days’ duration, catarrhal jaundice is the probable disgnosis. 
When the symptoms do not abate with the onset of jaundice and much 
constitutional disturbance is present, especially ijf the j||^Ieen is enlarged and 
herpes or purpura occurs, the possibility otspirochestosi^ ictero-hsemorrhagica 
requires consideration. When the initial^astric ^nmoms are absent and 
the jaundice persists for more than six* weeks, especisy in elderly patients, 
or when the colour changes from yellow to green, tlBpossibility of chronic 
\ pancreatitis or of a growth must be considered. WhA pain of any severity 
occurs, especially after the onset of jaundice, and w»n the gall-bladder is 
tender, fever persists or the jaundice recurs, gall-ston® are probably present. 

Treatment. — The patient should be kept in bed <m,a plain diet contain- 
ing as little fat as possible. The bowels should be opened daily with 
Epsom salts, which at the same time promote biliary drainage. The 
patient should not be allowed to get up until the jaundice is beginning to 
disappear. 

CONGESTION OF THE LIVER 

Etiology. — When the outflow of blood from the hepatic vein is impeded 
Ijas a result of right-sided heart failure, due to primary disease of the heart 
or to obstructive pulmonary disease, passive congestion of the liver may 
result. It is also produced by “thrombosis of the hepatic veins, which is a 
rare condition generally secondary to some neighbouring malignant, syphilitic 
or inflammatory disease. 

Pathology. — The sublobular and intralobular veins are dilated. The 
centre of each lobule thus appears as a dark spot, whilst the outer part is 
pale owing to fatty infiltration ; the mottled appearance resembles the 
section of a nutmeg and has led to the name “ nutmeg liver.” 

Symptoms. — In addition to the symptoms of the cardiac or pulmonary 
disease, which has led to the right-sided heart failure, special symptoms 
result from the passive congestion of the liver. The capsule of the liver is 
stretched and pain results, especially if the enlargement is rapid. When 
the increase in size is more gradual, there is a feeling of fullness and weight 
in the right hypochondrium. The liver can be felt to extend considerably 
lower than normal, its size varying from time to time according to the condi- 
tion of the heart. It is firm and tender, especially if the congestion is recent 
and acute. Distinct expansile pulsation can sometimes be felt by placing 
one hand in the loin and the other just below the right costal nutrgin ; this 
corresponds with ventricular systole if tricuspid regurgitation exists and 
with auricular systole if there is tricuspid stenosis. It must be distinguished 
from the non-expansile pulsation transmitted through the diaphragm from 
the hypertrophied and labouring right ventricle. 

The congestion of the liver leMS in turn to congestion of the organs 
which ajre drained hf the portal vein. Anorexia, ^i^omfort immediately 
after £qm^, flatulent dustension of both stomach and intestines from deficient 
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absorption of the gas swallowed with the food or produced by fermentation, 
and constipation are commonly present. The combination of slight 
jaundice with cyanosis produces a characteristic dusky green colour of the 
face. 

Ascites is common, but is rare in the absence of general oedema, being 
mainly due to the same causes ; it is also in part a direct residt of portal 
congestion and sometimes of chronic peritonitis. The spleen is very rarely 
enlarged in spite of the interference with the outflow of blood in the splenic 
vein by the hepatic congestion. 

Diagnosis. — When the heart disease is obvious, the diagnosis is easy. 
Sometimes, however, the most prominent symptoms arc due to the conges- 
tion of the liver, and the diagnosis from cirrhosis may be difficult. In 
congestion of the liver the spleen is not enlarged, and the symptoms rapidly 
improve and the liver diminishes in size with rest and cardiac tonics ; more- 
over, ^.caatemesis, though common in cirrhosis, very rarely occurs in 
passive congestion in spite of the congestion of the gastric mucous 
membrane. 

A history of alcoholism does not necessarily point to cirrhosis : if Ae 
heart is failing and there is no valvular disease, the enlargement of the ffISftr 
is probably due to congestion and the heart failure to alcoholic poisoning. 
The diagnosis would be confirmed if the ankle-jerks are lost, as latent alcoholic 
neuritis is frequently associated with an alcoholic heart and a cardiacldverj 
but rarely with cirrhosis. 

Treatment. — Apart from the treatment of the primary condition the 
local pain and discomfort are ra2)idly relieved by the application of six leeches 
over the hepatic region. Mild purgation with Epsom, salts also helps tO' 
relieve the portal congestion. 


INFLAMMATION OF THE LIVER (HEPATITIS) AND DEGENERATION 
OF THE LIVER (HEPATOSIS) 

From analogy with the corresponding coiidiliois in the kidneys, inflam- 
mation of the liver should be called hej>atitis and degeneration of the liver 
hepatosis. But as it is impossible to dra^v a definite line between inflam- 
mation and degeneration even after death, this classification is difficult 
to carry out in practice. It would, however, be preferable to the exceed- 
ingly confusing nomenclature in use at present . Thus “ acute yellow atrophy ” 
is really acute necrosis caused by acute hepatosis and “ cirrhosis of uie 
liver is chronic hepatitis. The icterus gravis ” of acute infections and 
poisoning by various organic toxins and chemical substances is really 
one form of acute necrosis of the liver ; as jaundice may be slight or absent 
in very acute cases of the latter, icterus gravis is not a very appropriate 
name. The pre-cirrhotic stage of chronic alcoholic poisoning of the liver 
is a chronic hepatitis, but is generally known as “ active congestion of the 
liver/’ under which heading it was described in the last edition of this book. 
As the distinction between nephritis and nephrosis is largely artificial, and 
many authorities would prefer to retain the old name of nephritis to include 
bot^, I think it would be best at present to call all of these conditions hepatitiB 



672 DISEASES OF THE DIGES^HVE SYSTEM 

rather than to introduce a new word, hepatoeis. The classification of the 
various diseases under consideration would then be as follows : 

A. Toxic Hepatitis. 

(a) Alcohol : (1) acute (a form of acute necl^sis) ; 

(2) chronic : i. pre-cirrhotic alccl^olic hepatitis ; ^ 

ii. cirrhosis of th^ liver (Laennec s 
cirrhosis). \ 

h) Delayed chloroform poisoning ; poisoning withVhloral, and with 
carbon tetrachloride used in treatment of anw^ostomiasis. 

(c) Arsenic : (1) acute in arseniuretted hydrogen pou^oning ; 

(2) subacute in poisoning with arsenoll^J^z^jie pre- 
parations used in the treatment of sy 

(d) Phosphorus poisoning. t 

(e) Trinitrotoluene and tetrachlorethane poisoning, whidJ^ caused 

the epidemic of jaundice in munition and aeroplane workers 
respectively during the Great War (p. 407). ^ 

(/) Poisoning with quinophen (also known as atophan an ^ 
cophen). 

{g) Poisoning with santonin, filix mas, acetanilide, aniline. 

{h) Snake poisoning. 

{i) Mushroom poisoning. 

(/) Toxic jaundice of pregnancy, generally indistinguishable froi ^ 
acute hepatic necrosis. 

(k) Acute hepatic necrosis of unknown causation. 

({) Banti’s disease, in which a poison produced in the spleen gives 
rise to a condition indistinguishable from alcoholic cirrhosis 
of the liver. 

(m) The toxin which causes chronic lenticular degeneration associ- 

ated with cirrhosis of the liver (Wilson’s disease). A similar 
association of lenticular degeneration with hepatitis may 
occur in chronic manganese poisoning. 

(n) The toxin whicli causes haemochromatosis. 

B. Infective Hepatitis. 

The infection may bo systemic and conveyed by the hepatic artery ; 
it may come from the alimentary tract and be conveyed by the portal vein, 
which supplies the liver with three-quarters of its blood ; it may reach it 
by lymphatics, though this must bo of comparatively small importance ; 
and it may ascend the bile-ducts from the duodenum. 

(a) Systemic blood infections. — Hepatitis is always a part of the clinical 
picture in yellow fever, spirochastosis ictero-hcemorrhagica and the jaundice 
of secondary syphilis. Less frequently it occurs in malaria and t^hoid 
fever and very rarely in influenza. A non-specific infective hepatitis may 
simulate catarrhal jaundice. 

(b) Portal infections. — Acute, subacute and chronic amoebic hepatitis 
and suppurative pyrlephlebitis are the most obvious forms of infection carried 
by the portal vein. A mild degree of hepatitis, generally insufficiently 
severe to cause symptoms or to give a positive Isevulose test or van den Bergh 
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reaction and only recognisable on microscopic examination, may occur in 
any chronic infection in the portal area, but it is of no clinical importance. 

(c) Lymphatic infection , — The chronic hepatitis with fibrosis constantly 
found in the neighbourhood of a diseased gall-bladder is the result of chronic 
capillary lymphangitis in the capsule and in and around the walls of the 
intrahepatic bUe-ducts, which has spread from the gall-bladder by its lym- 
phatics. It is the cause of the tenderness of the liver often found in the 
neighbourhood of the gall-bladder in cases of cholecystitis. 

(d) Hepatitis secondary to ascending cholangitis . — This results from 
infection occurring with a stone in the common bile-duct or ampulla of Vater, 
a stricture of the common bile-duct following an injury at operation, and 
obstruction of the common bile-duct by a growth. In rare cases it develops 
as an independent disease, probably as a result of ascending infection from 
the duodenum. In these conditions cellular infiltration and new fibrous ' 
tissue form round the bile ducts owing to ascending infection of the stagnant 
bile and ascending lymphangitis around the duel s. “ Biliary cirrhosis ” 
filially results, this being one of the conditions wliich was formerly included 
under the name of Hanot’s cirrhosis. 


ACUTE AND SUBACUTE NECROSIS OF THE LIVER 

Synonym. — This condition was formerly known as acute and subacute 
yellow atrophy of the liver, but the term “ necrosis ” is preferable, as the 
pathological change is necrosis rather than atrophy, and the liver may be 
red rather than yellow in the less acute cases. 

Definition. — Acute and subacute necrosis of the liver are rare and 
very fatal diseases, in which jaundice, diminution in the size of the liver, fe^ er 
and nervous symptoms are caused by necrosis of the liver cells. 

^Etiology. — Most cases occur between the ages of .20. and 30. Adult 
females are ailected twice as often as adult males owing to the fact that 
j^cgnancy is one of the chief exciting causes, but the proportion is reversed 
in childhood. The disease may result from most of the causes of acute toxic 
and infective hepatitis described above, including alcohol, chloroform, 
phosphorus, atophan, secondary syphilis, typhoid fever and influenza. In 
many cases, however, no cause is discovered. 

Pathology. — The condition is caused by a very acute necrosis of 
the liver cells, the intracellular ferments of which are sot free and produce 
autolysis. If death occurs within 2 or 3 days the liver is enlarged and yellow 
owing to distension of the hepa tic cells with fat globules. These cells are rapidly 
absorbed, so that if death occurs after a week or more the liver shrinks to 
only half or a third of the normal weight. Its surface is smooth and the 
capsule loose and wrinkled. Externally it is greenish -yellow or normal in 
colour, and on section bright yellow with red areas, which represent a late 
stage of the yellow necrosis, the fat and necrotic tissue having been absorbed, 
so that the vascular fibrous tissue is alone left. In subacute cases nodular 
hyperplasia of the surviving hepatic tissue occurs. 

Symptoms. — In the first stage jaundice is present with fever, malaise, 
vomiting, const ipation and muscular pains, the condition closely resembling 
catarrhal jaundice. In about a third of the cases the patient suffers from 

43 . 
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general malaise for some time before the jaundice appears, and in rare 
instances jaundice is absent throughout. This first stage generally lasts for 
5 or 6 days, but it occasionally persists for several weeks. 

The second stage, that of hepatic failure, begins suddenly with drowsi- 
ness, headache, photophobia, restlessness and delirium with characteristic 
maniacal shrielang and wailing. Muscular twitching and occasionally general 
convulsions follow, and the patient may become violent. Transient squint 
is sometimes present, the pupils are generally dilated, and there is often an 
extensor plantar reflex. Retraction of the head may be present, and a lumbar 
puncture may bo required to diagnose the condition from meningitis. Severe 
vomiting occurs, and the vomiting material may contain altered blood. The 
tongue is dry and tremulous. The pulse becomes rapid and feeble, but the 
temperature is generally subnormal, though it often rises just before death. 
An erythematous rash is sometimes present. Purpura is common, and 
haemorrhage may also occur from the gums, nose, kidneys, uterus and 
alimentary canal, and in the retina. Coma finally develops with Cheyne- 
Stokes respiration and incontinence of urine and faeces, the whole of the 
second stage lasting less than a week and often only 3 or 4 days. 

The liver is often enlarged and tender in the first stage, but at the onset 
of severe symptoms it rapidly diminishes in size, until the hepatic dullness 
disappears owing to the atrophied and flabby liver falling back and allowing 
the intestines to pass between it and the abdominal wall. The spleen is 
sometimes enlarged. Ascites is rarely detected during life, though it may 
be found after death. 

There is no anaemia, but moderate leucocytosis. 

The urine contains bile and albumin, and casts are often present. There 
is no glycosuria. The percentage of nitrogen excreted as ammonia increases 
from the normal of about 5 to 20 owing to the acidosis, which causes ammonia 
to be fixed by organic acids before there is time for it to be converted into 
urea. Rounded discs of leucin and needle-shaped' crystals of tyrosin derived 
from autolysis of the liver cells may be deposited in the urine when it cools, 
but they are sometimes only found after concentration and may be absent 
altogether, though they are subsequently discovered in the liver. They are 
also occasionally found in the urine in typhoid fever, erysipelas, small pox 
and leukjemia, so that their presence is not pathognomonic of acute necrosis 
of the liver. 

Diagnosis. — The diagnosis depends upon the occurrence of severe general 
symptoms and diminution in the liver dullness in association with jaundice. 
In phosphorus poisoning the diagnosis may be obvious from the history ; 
the symptoms differ from those of other forms of acute necrosis in the absence 
of progressive diminution in the hepatic dullness, in the comparative mildness 
of the cerebral symptoms, and in the interval which elapses between the 
severe gastric symptoms and the onset of jaundice. 

It is sometimes impossible to distinguish between subacute necrosis 
and subacute cirrhosis, as clinically and pathologically they merge into each 
other. 

Prognosis. — More than half the cases are fatal within a fortnight, but 
the first stage of the disease may be prolonged over many weeks or months 
and even as long as 2 years. Frolo^ed and subacute cases occur most fre- 
quently in children; they are difficult to differentiate from subacute 
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cirrhosis with jaundice. As nodular hyperplasia of the liver has been found 
in cases surviving 6 months, 1^ years and 2 years, there is a possibility of 
permanent recovery, but it is probable that most of the recoiled cases of 
recovery were really examples of spirochcetal jaundice. As children more 
often show the changes of subacute atrophy, the prognosis is rather less 
hopeless in them than in adults. 

Treatment. — ^When jaundice occurs in pregnancy or in secondary 
syphilis, or when a patient with supposed catarrhal jaundice becomes drowsy 
or shows other toxic symptoms, the possibility of acute necrosis developing 
should be remembered, as treatment is much more likely to be successful if 
begun at this stage than when the second stage has fully developed. The 
diet should consist of milk and carbohydrate food only, and large quantities 
of fluid should be drunk ; if there is much vomiting, saline solution should 
be given by the rectum and subcutaneously. Large quantities of sodium 
bicarbonate may be required to counteract the acid intoxication. Intra* 
venous injection of 10 to 20 per cent, dextrose solution, with small doses 
of insulin, with the object of “ fixing ” the glycogen in the liver, has recently 
been tried with success. In infective cases an attempt should be made to 
disinfect the bile passages with hexamine (p. 705). 


AMGEBIC HEPATITIS AND HEPATIC ABSCESS 

iEtiology. — Amoebic hepatitis is very rare before the age of 20 and 
is most common in the third and fourth decades. Amalie hepatitis and 
amoebic abscess of the liver are invariably secondary to amoebic dysentery. 
In 98 per cent, of fatal cases Rogers either obtained a history of dysentery 
or found amoebic ulcers or scars of ulcers in the large intestine. The patient 
had bad dysentery in the past or was still suffering from it in about 75 per 
cent, of acute and subacute cases, and in an additional 15 per cent, there 
was a history of diarrhoea, which was doubtless a mild form of amoebic 
dysentery ; in the remaining cases amoebic ulcers had probably been preiSfent 
in the caecum or ascending colon, situations in which they do not necessarily 
give rise to any symptoms. Dysentery may precede the development of 
an abscess by months or even years — in one of my cases by 16 years. 
When hepatitis develops during an attack of dysentery, the latter generally 
becomes less severe as the inflammation in the liver progresses. 

The geographical distribution of the disease is identical with that of 
amoebic dysentery, but as it may develop in chronic cases and long after 
the onset of dysentery, it is not uncommon, especially in the chronic form, 
among individuals who have returned to Europe from the tropics. Chronic 
alcoholism is an important predisposing cause. 

Pathology. — The amoobje, which collect in the thrombosed veins at 
the base of dysenteric ulcers, pass to the liver by the portal vein. Nothing 
more is known as to the pathology of non-suppurative amoebic hepatitis, as 
death does not occur unless an abscess forms, but the hepatic insufiiciency. 
which is always found by the Issvulose test to be present, indicates that the 
infection is widespread and uniform through the liver. An abscess forms 
if a local accumulation of amoebss gives rise to thrombosis in a portal radicle. 
The circulation is obstructed and necrosis of the surrounding tissue occurs ; 
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at the same time pus is secreted as a result of the irritant action of tiie amoebse 
on the liver tissue. The wall of the abscess is at first formed by necrotic 
liver tissue, but the cavity gradually becomes limited by a fibrous capsule 
produced by the inflammatory reaction. In 70 per cent, of cases a single 
abscess is present ; in nearly half of the others there are 2 abscesses, in a 
quarter there are 3, and in the remainder there are 4 or more. A single 
abscess is found five times as often in the right as in the left lobe of the 
liver. 

The pus generally contains amoeba but no bacteria ; in chronic cases 
all the amoeba may have died, but they can still be found in the material 
obtained by scraping the wall of the abscess. In rare cases an amoebic 
abscess becomes spontaneously sterile, and its dried remains have been 
found at a post-mortem examination years afterwards. When an hepatic 
abscess reaches the surface, adhesions form between the liver and the adjoin- 
ing structures, so that the contents of the abscess may burst into the lung, 
stomach or bowel, or open externally without infecting the serous cavities. 

Acute and Subacute Amcebic Hepatitis and Hepatic Abscess 

Symptoms. — About one-tenth of the cases of acute amoebic hepatitis 
occurring in India are of a fulminating type, in which the whole liver is 
riddled with small collections of pus with no fibrous tissue separating them 
from the surrounding liver substance — a condition which rarely, if ever, 
occurs outside the endemic areas. There is always a definite history 
of dysentery, which is often still present when the hepatitis develops. 
The liver rapidly increases in size ; it is very painful and extremely tender. 
Slight jaundice may be present. The temperature is high with rapid re- 
missions, the rise being often accompanied by rigors and the fall by copious 
sweating. Leucocytosis is well marked. Death generally occurs between 
6 and 18 days from the onset of symptoms. 

As most cases of subacute amoebic hepatitis subside completely with 
injections of emetine, it is clear that in the early stages no suppuration is 
present. Discomfort and a sense of weight are felt in the right liypochondriurn 
in the slighter cases, but in the more severe ones the pain may be so great 
that the patient is hardly able to move, and he is often unable to lie on 
his left side owing to the dragging pain caused by the change of position. 
Pain may also be referred to the right shoulder and occasionally to the 
right arm, especially when the upper part of the liver is involved. The liver 
is enlarged and tender, but the rigidity of the abdominal muscles may be so 
great that it is impossible to feel its edge. Pressure exerted on the lower 
part of the right thorax, with one hand behind and the other in front, gives 
rise to pain. Slight jaundice is occasionally present in the severer cases. 
The appetite is impaired or lost, and the patient rapidly becomes weak and 
emaciated. 

The temperature is generally remittent, varying between 100® in the 
morning and 103® or 104® in the evening. In severe cases it remains high 
with only small remissions, but in more chronic cases, especially when the 
abscess bulges through the capsule of the liver and the tension within its 
cavity consequently falls, the fever is less marked ; it may then be low, 
continued or relapsing, and may finally disappear. Copious sweating is 
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common in the more severe cases. Moderate leucocytosis is always present, 
and the proportion of polymorphonuclear cells is considerably increased, 
especially when actual suppuration has occurred ; if the percentage is less 
than 70, simple hepatitis, and not an abscess, is probably present. 

The upper part of the liver is most frequently involved, and the main 
increase in dullness is then in the upward direction, but the lower border is 
also abnormally low. The lower ribs bulge, and the intercostal spaces become 
wider ; the edges of the ribs become less clearly defined, and the skin may 
be definitely oedematous even in acute hepatitis without suppuration. At an 
early stage the breath-sounds become feeble and the percussion note impaired 
at the right base ; the X-Rays show that the right side of the diaphragm is 
abnormally high, and when suppuration occurs its movements are diminished 
and finally cease completely. If the diaphragm is perforated by an abscess 
of the liver, a pulmonary abscess, or less frequently an empyema, develops. In 
the former case large quantitie of thick reddish pus are expectorated, and, 
if emetine is given, rapid recovery generally results. 

An abscess in the anterior and lower part of the right lobe produces a 
tender tumour in the right side of the epigastrium, the lower ribs become 
prominent, and the lower border of the liver can either be felt or is found 
by percussion to be displaced downwards. A rub may be heard when an 
abscess reaches the surface of the liver, but it disappears on the formation 
of adhesions with the anterior abdominal wall. In advanced cases the skin 
becomes oedematous, fluctuation is present, and the abscess may open 
externally just below the costal margin. Less frequently the abscess reaches 
the under surface of the liver, when it may rupture into the duodenum or 
hepatic flexure ; pus is then passed per rectum, and the tumour suddenly 
diminishes in size. The general condition of the patient immediately im- 
proves, the temperature falls, and spontaneous recovery may follow. 

An abscess in the left lobe of the liver generally gives rise to a tender 
tumour in the epigastrium. An abscess bulging from the lower or upper 
surface of the left lobe is less easily diagnosed ; it may escape recognition 
till it ruptures respectively into the stomach, when the characteristic thick 
reddisli pus is vomited, or into the left lung or pericardium. 

In some cases the X-Rays show a localised increased density in the hepatic 
shadow, especially if the abscess is in the left lobe or if it is large and sur- 
rounded by a thick fibrous capsule. Localised subdiaphragmatic, subhepatic 
and retroperitoneal abscesses are uncommon complications, and general 
peritonitis rarely develops. 

Diagnosis. — The possibility of amoebic hepatitis or hepatic abscess 
should bo considered whenever an individual, who has been in the East, 
is suffering from progressive deterioration in health with more or less pyrexia, 
especially if the latter is remittent and accompanied by chills and sweats, 
and if obscure abdominal symptoms are present. 

Subacute hepatitis is most commonly confused with malaria ; but the 
rise of temperature in hepatitis is generally in the evening instead of during 
the day, and the liver is enlarged out of proportion to the spleen instead of 
mce verstty leucocytosis is present with a relative increase of pol 3 anorpho- 
nuclear cells and only 2 to 4 per cent, large mononuclear cells, in contrast 
with the normal or subnormal count with 16 to 20 per cent, large mono- 
nuclear cells found in malaria ; the malarial parasite cannot be found in 
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the blood, and emetine gives good lesults, whilst quinine fails to influence 
the pyiexia. 

A localised tumour in th^ liver in a man who has been exposed to amoebic 
infection is generally an abscess and more probably amoebic than a sup- 
purating hydatid cyst ; it is elastic or fluctuating unlike the hard solid 
tumour formed by a gumma and a growth. 

Prognosis. — Until 1907 hepatic abscess was the second commonest 
cause of death in the British Army in India, but the incidence of the disease 
has become much smaller since amoebic dysentery has been treated by emetine 
injections, and the mortality has been greatly reduced since the necessity 
for operation has become comparatively rare owing to the frequency with 
which treatment is instituted in the pre-suppurative stage. The prognosis 
is best if the abscess is single, as multiple abscesses arc difficult to locate, and 
* their evacuation may be impossible, especially in the rare fulminating 
cases. 

Treatment. — In acute hepatitis without suppuration very rapid im- 
provement follows the subcutaneous injection of 1 grain emetine hydro- 
chloride on 12 or more consecutive days ; the hepatic tenderness diminishes 
within 8 hours of the first injection, and the temperature may fall to normal 
in 24 hours. As there are no definite signs which distinguish acute hepatitis 
without suppuration from hepatic abscess unless a defiiute tumour is present, 
no local treatment should be adopted until emetine injections have been 
given daily for a week without producing any improvement. Even a small 
abscess may be completely absorbed without aspiration after the amcEbas in 
its walls have been killed by subcutaneous injections of emetine. 

The most satisfactory treatment of an abscess is evacuation by aspira- 
tion, emetine being injected subcutaneously in order to kill the amoebae in 
the abscess wall and in any ulcers which are still present in the colon. If 
the pus reaccumulates, a grain of emetine hydrochloride dissolved in an ounce 
of water should be injected into the abscess cavity after it has been aspirated. 
The results with this treatment are so successful that the open operation, 
wh^h is frequently followed by prolonged convalescence or death owing to 
secondary infection, is now only required in the comparatively rare cases, 
in which the situation of the abscess cannot be determined, or bacteriological 
examination of the pus obtained by aspiration shows that the abscess already 
contains pyogenic bacteria. When an abscess has been opened or has 
ruptured mto the lung, stomach or bowel, subcutaneous emetine injections 
should be continued until the temperature has remained normal for a week. 

* 

Chronic Amcebic Hepatitis 

Amoebic dysentery is almost always associated with hepatic insufficiency, 
as demonstrated by the Isevidose test, although in a largo majority of cases 
there is no sign of hepatic disorder. As acute and subacute hepatitis and 
hepatic abscess are common complications of amoebic dysentery, it seems 
reasonable to assume that the functional deficiency of the liver in these cases 
is caused by a mild and latent form of amoebic hepatitis. 

It is not uncommon to find hepatic insufficiency in patients complaining 
of unfitness since returning from a country in which amoebic dysenterjr is 
endemio. Some have had defiiute dysentery, but others have had nothing 
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more than a few attacks of diarrhoea, and occasionally they have never had 
intestinal symptoms of any kind. 

Symptoms. — The patient complains of general unfitness and is easily 
fatigued. Very often he rightly describes himself as liverish. He generally 
sufiers from a constant ache over the liver. His appetite is poor, and he is 
pale and sallow, though generally not aneemic, and true jaundice is never 
present. There is no pyrexia, and the leucocyte count is normal. The whole 
of the exposed surface of the liver is tender, and the lower border is often 
more easily palpable than normal, but there is very little enlargement. 
Amoebic cysts are very rarely found in the stools, but in a small proportion 
of cases, in spite of the absence of intestinal symptoms, the sigmoidoscope 
has revealed the presence of small but typical amoebic ulcers — raised red 
spots with a necrotic centre on a normal pink mucous membrane, very closely 
resembling boils on the skin. Not infrequently the caecum and ascending 
colon are tender, and the stools may contain traces of occult blood, presum- 
ably the result of chronic amoebic typhlitis. 

Diagnosis and Treatment. — The diagnosis is quickly confirmed by the 
result of treatment. The injection of 1 grain of emetine hydrochloride every 
night for twelve nights results in the disappearance of all symptoms, and the 
laevulose test shows that there is no longer any hepatic insufficiency. In 
one case, for example, the rise in the blood sugar was 65 mgrm. per 100 c.c. 
one hour after taking 50 grm. of laevulose and in two hours it had only fallen 
25 mgrm. ; after treatment the one-hour rise was 6 mgrm. per 100 c.c., and in 
' two hours the blood sugar was the same as before the leevulose had been 
taken. 

It is necessary, however, to give further courses of six or more injections 
3, 6 and 12 months later in order to prevent recurrence. This treat- 
ment is more efficacious and far less upsetting to the patient than the 
administration of the various other drugs which have been recommended 
for the treatment of amcebiasis. 


PRE-CIRRHOTIC ALCOHOLIC HEPATITIS 

Definition. — In the early stages of chronic alcoholic poisoning of the 
liver complete or almost complete recovery may take place if the patient 
becomes teetotal. Not only do the symptoms disappear, but the liver 
becomes smaller and softer, and the laevulose test, which originally showed 
gross hepatic insufficiency, shows little or no abnormality. Though there is 
no pathological evidence as to the exact condition of the liver before and 
after treatment, it is clear that actual cirrhosis cannot have taken place. It 
is therefore reasonable to regard the condition as pre-cirrhotic and to call it 
alcoholic hepatitis or hepatosis. 

iEtiology.-— Whereas the fully developed picture of cirrhosis of the 
liver has become rare since the war, alcoholic hepatitis has become 
increasingly common, especially among the well-to-do. Whilst the poor 
man’s beer is more expensive and weaker than it was before 1914, many 
people celebrate their newly acquired wealth by excessive indulgence in 
cocoails, champagne and whisky. Some have been drinking in obvious 
excess, thou^ wey may never get drunk, but with others it is the kind of 
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alcohol and the time at which it is consumed rather than the total quantity 
which are mainly responsible for the damage done to the liver. Consequently 
alcoholic hepatitis is not at all uncommon among young adults of both sexes, 
though fully developed cirrhosis is now, as it has always been, rare before 
middle age. In older patients a sedentary life is an important predisposing 
factor. 

The condition has long been recognised as common among Europeans 
living in tropical countries, where the consumption of highly spiced food 
and repeated attacks of malaria, together sometimes with amoebiasis and 
enteric fever, are additional factors. 

Symptoms. — A feeling of discomfort, rarely amounting to actual pain, 
is felt in the region of the liver. Symptoms of alcoholic gastritis, especially 
morning anorexia and nausea, are often present with hypochlorhydria or 
• achlorhydria and excess of mucus in every fraction of a test-ineal. The 
patient’s complexion is sallow, and there is sometimes a slight degree of 
jaundice. The liver is hard, moderately enlarged and tender, and the spleen 
may be just palpable. The patient says he is “ liverish ” ; he is irritable 
and depressed, and complains of a feeling of general urjfitness, headache 
and drowsiness. 

Periods of comparative well-being may alternate with acute exacerba- 
tions or “ liver attacks,” which are generally caused by increased alcoholic 
excess and to a less extent b)^ over-eating, and sometimes by exposure to 
cold. During such an attack the liver becomes larger and more tender, and 
the stretching of the capsule may cause acute pain. In rare cases heema- 
temesia occurs. With suitable treatmejit an attack generally subsides within 
a fortnight, and even in severe cases a montli or six weeks is generally 
sufficient to restore the patient to good health. If he becomes teetotal 
complete recovery may occur ; otherwise definite cirrhusis will eventually 
develop. 

Ascites never occurs in the pre-ciirholic stage. 

Treatment. — The patient should be kept in bed on a diet of ciLrated 
milk until all the symptoms have disappeared and the liver is no longer 
tender ; if gastritis is present, the stomach should be washed out every 
morning (p. 578). The diet can then be gradually increased, but the patient 
should continue on the diet described on p. 687 for several months. It is 
essential that he should become completely teetotal and should remain so 
for the rest of his life. It should be pointed out to him that his liver has 
become abnormally vulnerable, and that even a small quantity of alcohol 
is a poison for him. He should be warned of the danger of cirrhosis if he 
does not follow the advice given him. It is remarkable how easily the 
majority of such patients can become teetotal ; fortunately they have none 
of the craving for alcohol experienced by dipsomaniacs, but only take it 
because they like it or for the sake of conviviality. 


CIRRHOSIS OF THE LIVER 

Synonyms. — Portal or Multilobular Cirrhosis ; Laenncc’s Cirrhosis. 
Definition. — The portal or multilobular form of cirrliosiB of the liver is 
so much the most oommon that it is generally described riiortly as cirrhosis 
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of tlie liver. It is a disease in which degeneration of the hepatic cells occurs 
in association with fibrosis spreading from the portal spaces to enclose 
various numbers of lobules. 

i£tiology. — Cirrhosis of the liver is generally fatal about the age of fifty, 
but a distinct group of cases occurs in childhood. It is three times more 
common in men than in women, but only slightly more so in boys than in 
girls. It is more common in individuals who follow a sedentary occupation 
than in those who lead an active life, and among the poor than the well-to-do, 
though since the Great War it has become less common among the former 
and more common among the latter. 

A large majority of patients with cirrhosis of the liver have indulged 
excessively in alcohol ; it is three times more common among people con- 
nected witli the liquor trade than among the general public. Any condition, 
such as syphilis, amoebiasis and malaria, whicrh can produce hepatitis (vide* 
p. 672) predisposes to the development of alcoholic cirrhosis. Cases occur, 
however, especially in Indians and Egyptians and in children, in which 
alcoholic excess can be excluded with certainty. Thus cirrhosis is not 
infrequent among Brahmins, the majority of whom indulge in large quantities 
of ginger, cardamoms, red pepper and other spices, but never touch alcohol. 
It is probable, therefore, lhat excessive indulgence in highly seasoned food, 
especially when associated with chrojiic malaria, may lead to cirrhosis. I 
have seen a typical case with severe ascites in a lady of thirty, who was 
teetotal, had never suffered from malaria, and hnd always laken an ordinary 
diet. 

Pathology. — Cirrhosis very rarely develops experimentally in animals 
as a result of chronic alcoholic poisoning, although fatty changes and occa- 
sionally necrosis, with a sliglit degree of sraall-celled infiltration, may be 
produced. It occurs in less than 3 per cent, of drunkards dying from the 
effect of alcoholism, and its geographical distribution does not correspond 
with that of chronic alcoholism, cirrhosis being rare, for example, in Scotland 
and Ireland ; and when excessive indulgence in alctdiol leads to nervous or 
cardiac symptoms, cirrhosis of the liver as distinct from alcoholic hepatitis 
is rare. It is probable, therefore, that alcohol produces cirrhosis of the liver 
indirectly by leading to gastro -enteritis ; the poisons produced in the stomach 
and intestines are absorbed and pass to the liver. As ordinary gastro- 
enteritis does not lead to cirrhosis, an additional factor must be present. 
This is probably the direct poisonous action of alcohol and occasionally of 
other toxins, such as that of malaria, on the liver cells, which thus become 
more liable to injury by gastro -intestinal toxtouda. 

Cirrhosis of the liver may result from the action of poisons which 
reach it from the spleen. This is the cause of Banti’s disease, in which a 
terminal cirrhosis of the liver develops in a patient with splenic anemia, as 
the liver does not become affected if the spleen is removed at a sufficiently 
early stage. Thus in a typical case under my care a fragment of liver 
removed when splenectomy was performed showed no pathological changes. 

It is probable that the poisons which cause cirrhosis of the liver lead both 
to degeneration of the hepatic cells and to irritative hyperplasia of the con- 
nective tissue ; the degeneration of the hepatic cells is increased by the 
connective-tissue hyperplasia, which in turn is exaggerated by replacement 
fibrosis following atrophy of the hepatic cells. 
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The size of the liver varies greatly ; it may be much smaller or much 
larger than normal. The large liver is due to compensatory hyperplasia of 
the liver cells and to a less extent to fatty degeneration. 

The surface of the liveir is irregular. The projections ma^ be as small 
as those of a granular kidney, but more frequently they give rise to a hob- 
nailed appearance. 

The obstruction to the intrahepatic branches of the portal vein produces 
a rise in pressure in its tributaries ; this results in dilatation of the collateral 
circulation which normally exists between the portal and general venous 
symptoms. This compensatory circulation is carried out by the following 
^oups of vessels. 

1. An anastomosis may develop within the liver between the branches 
of the portal vein and the intralobular veins. Large branches pass from the 

‘ liver and its capsule to the phrenic and intercostal veins, where the liver and 
diaphragm are uncovered by peritoneum. Occasionally a single large vein 
passes from the liver in the falciform ligament by the side of the obliterated 
umbilical vein to join the veins of the abdominal wall at the umbilicus ; the 
subcutaneous veins around and above the umbilicus are consequently dilated, 
and a large bunch of dilated veins — ^the caput MeduBa3 — may form at the 
umbilicus. 

2. The gastric veins anastomose with the oesophageal veins, which open 
into the azygos veins ; the veins in the lower end of the oesophagus may 
become greatly dilated. 

8. The inferior mesenteric vein communicates through the superior and 
middle haemorrhoidal veins with the inferior hsemorrhoidal vein, which is a 
branch of the internal iliac vein ; this might be expected to give rise to 
haemorrhoids, but they are hardly more common among patients with 
cirrhosis than in individuals with healthy livers. 

4. The veins of Retzius unite the radicles of the portal veins in the 
intestines and peritoneum with the inferior vena' cava and its branches. 
These include the retro-peritoneal veins, which are often greatly enlarged, 
especially in the neighbourhood of the kidneys. 

Symptoms. — ^About 50 per cent, of patients with cirrhosis of the liver 
die from some intercurrent disease or accident. Such cases are generally 
described as latent ; but in the majority symptoms due to the condition 
were probably present before death, and the fatal result of the intercurrent 
disease or accident was often due to the diminished power of resistance to 
toxaemia which results from cirrhosis. In some cases, however, the disease 
may be genuinely latent, owing to compensatory hyperplasia of the liver cells 
and to the development of an efficient collateral circulation between branches 
of the portal vein and systemic veins. 

In a large majority of cases the symptoms caused by cirrhosis are pre- 
ceded by those of pre-cirrhotic hepatitis, which have already been described 

680), and alcoholic gastritis has generally been present for many years. 
The patient habitually wakes in the morning with a feeling of nausea and no 
desire for breakfast ; violent retching often occurs, and he then vomits a 
small quantity of alkaline watery fluid, after which some bile-stained mucus 
may appear. A sense of uncomfortable fullness is also felt in the epigastrium 
after other meals, and the nausea and vomiting may recur. The appetite 
is poor, and there is a special repugnance for meat. When cirrhosis develops, 
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the symptoms due to catarrh are exaggerated by the congestion of the gastric 
mucous membrane caused by portal obstruction ; this leads to the secretion 
of still more mucus, and by preventing absorption of gas leads to flatulence, 
which aggravates the feeling of distension already present. Flatulence is a 
constant early symptom and is the earliest sign of portal congestion ; it is 
“ le vent avant la pluie.” 

The complexion is generally sallow and bloated with dilated capillary or 
arterial angiomata, especially over the nose and cheeks. In the later stages 
the face is drawn, the cheeks and eyes are sunken, and the conjunctivas are 
congested and often slightly tinged with bile. The skin of the body is dry 
and inelastic ; numerous spider angiomata appear on the face, neck and 
back as the disease progresses, and red or purple areas of skin may be pro- 
duced by the uniform distension of small venules. Purpura and various 
forms of erythema may occur. 

The tongue is flabby and furred, the gums readily bleed, and phar 3 mgitis 
is common owing to chronic irritation by alcohol. The breath is often 
offensive as a result of oral sepsis. 

The patient is generally constipated, but attacks of diarrhoea may occur, 
especially during the last few weeks of life. 

In a large proportion of cases the liver is enlarged. Its lower border 
can generally be felt below the costal margin in the right nipple line ; but 
ascites and occasionally flatulent distension of the intestines or obesity may 
render it impalpable. It is always abnormally firm ; its edge can conse- 
quently often be felt even when it is not enlarged. In rare cases an enlarged 
liver can be observed to shrink as the disease progresses until it ceases to be 
palpable, and after death it may be found to be considerably smaller than 
normal. The irregular surface of the liver can occasionally be recognised 
by palpation. The liver is insensitive in contrast with its tenderness in pre- 
cirrhotic alcoholic hepatitis. 

Discomfort is often felt in the right hypochondrium, but pain only 
occurs if the disease is complicated by an attack of perihepatitis. 

In about 35 per cent, of cases jaundice occurs. It is generally sligh1«and 
is often transient. Even in the absence of jaundice van den Bergh’s test 
may give a positive indirect reaction with a delayed or biphasic direct reaction, 
or more rarely a direct reaction, probably caused by obstruction to the 
common bile-duct resulting from duodenal catarrh. 

In 80 per cent, of cases the spleen is enlarged. Owing to its hardness 
it is easily felt unless it is obscured by ascites or intestinal flatulence, when 
its enlargement can be recognised with the x-rays. Discomfort or actual 
pain may result from stretching of the capsule if rapid enlargement occurs ; 
more frequently it is due to perisplenitis. When both the liver and spleen 
are much enlarged, the left lobe of the former may overlap the latter. 

Hsematemesis occurs in about 25 per cent, of all cases of cirrhosis. It is 
generally an early symptom, and is often the first indication of the presence 
of serious disease, though it is generally preceded by symptoms of gastritis. 
It is uncommon after ascites has developed. Occasionally it is directly 

i )receded by a period of increased indigestion, which may be associated with 
ever and enlargement of the spleen ; in such cases the patient often feels 
more comfortable and the sple,en diminishes in size after the haemorrhage. 
The hasmatemesis generally takes the form of a single large haemorrhage ; 
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but sometimes a smaller quantity is vomited during the next few days. It is 
generally repeated only after a considerable interval. The blood collects 
riowly in the stomach and often passes into the intestine, causing melsena 
without heematemesis. When a considerable quantity has collected in the 
stomach, the distension causes it to be vomited ; small quantities are not 
brought up unless vomiting occurs from some independent cause. The 
blood collects more slowly than in gastric ulcer and is therefore generally 
more clotted and darker, as there is more time for digestion to occur ; for 
the same reason fainting occurs less frequently. Death from hssmatemesis 
is very unusual in cirrhosis and accounts for less than 5 per cent, of the 
mortality. 

In the majority of cases the hsomorrhagc is a result of rupture of varicose 
oesophageal veins, which form in the development of the collateral circulation. 
* The dilated veins occur in the lower 3 inches of the oesophagus, which is 
generally also inflamed, and there may be erosions or very superficial ulcers 
present. The blood runs into the stomach, though in seVere cases it may well 
up directly from the oesophagus. In rare cases the blood comes from the 
congested pharynx, being swallowed and then vomited. Lastly, haemorrhage 
may occur from minute erosions secondary to acute gastritis, sometimes 
associated with varicose veins. The erosions are very difficult to discover 
post mortem, and possibly in some cases there is no actual loss of surface, 
the haemorrhage corresponding with the bleeding which occurs from other 
mucous membranes and under the skin as a result of the toxaemia. 

Epistaxis is common. The haemorrhage generally comes from a point 
on the anterior part of the septum. In the late stages oozing from the nose 
may occur, as well as from the gums, lungs, kidneys and uterus, as a result of 
the toxaemia caused by hepatic insufficiency, and small haemorrhages often 
occur under the skin. Haemoptysis, however, is generally due to the cirrhosis 
being associated with pulmonary tuberculosis. 

Ascites is present in most cases of cirrhosis which run their full course ; 
it is a late symptom in uncomplicated cases, and is often absent if the patient 
die^.from some independent cause or from htematemesis at a comparatively 
early stage. The onset is generally gradual, but it occasionally develops 
suddenly after a blow on the abdomen, a chill, or an acute infection ; it is 
also acute in poi-tal thrombosis. It sometimes disappears spontaneously 
shortly before death. 

Ascites is due in part to portal congestion, as the intrahepatic branches 
of the portal vein are compressed, some being completely obliterated ; 
occasionally others are thrombosed, and in rare cases thrombosis of the portal 
vein itself occurs. This is not the sole cause of ascites, as the fluid may 
collect with extreme rapidity instead of j>ari 'passu with the changes in the 
liver, and it is often absent when the portal pressure is high, as shown by the 
occurrence of hsematemesis ; moreover, it is often present when the collateral 
circulation is well developed, although this should prevent it. In uncom- 
plicated cases the ascites is probably always in part due to the lymphagogue 
action of toxins normally destroyed by the liver, which increase the flow of 
fluid into the peritoneal cavity by injuring the vessel walls. In many cases 
ascites is a result of chronic perihepatitis, or of more generalised chronic 
peritonitis, which may be due to irritation of the peritoneum by toxic 
substances present in tl^ ascitic fluid. 
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The ascitic fluid is clear and sometimes slightly bile-stained. Its reaction 
is alkaline, its specific gravity between 1008 and 1015, and a large proportion 
of the cells it contains are endothelial. When the ascites is due to chronic 
peritonitis the specific gravity is greater than 1015, more albumin is present, 
flakes of fibrin may form on standing and polymorphonuclear cells are found. 
When 50 per cent, or more of the cells are lymphocytes, tuberculous peri- 
tonitis is probably present. In rare cases the ascites is chylous or chyliform ; 
still more rarely it is haemorrhagic. 

(Edema of the ankles is frequent, but it is rarely very marked, though 
occasionally it spreads up the legs to the abdomen and back. It may 
develop before or at the same time as the ascites, in which case it must be 
toxic in origin, but most frequently it follows it and is caused by pressure 
of the ascitic fluid on the inferior vena cava and the abdominal lymphatics ; 
it rapidly diminishes when the abdomen is tapped. • 

Muscular weakness and loss of energy may be the earliest symptoms ; 
they are constant in the late stages. The muscles arc flabby and atrophied, 
and marked wasting of the whole body occurs. 

The urine is diminished in quantity and the specific gravity is high. 
It is very acid and high coloured, and a large deposit of urates generally 
forms on standing. It contains excess of urobilin, but even when slight 
jaundice is present bile-pigment is often absent. In the late stages the 
percentage of nitrogen excreted as ammonia increases at the expense of urea ; 
this is due to ammonia being required to unite with the excess of organic 
acids present, and not to inability of the liver to form urea, as ammonia 
given by the mouth is still excreted as urea. In the last days of life leucin 
and tyrosin are sometimes found. 

Albuminuria is occasionally present as a result of intestinal toxaemia, 
granular kidney or, much more rarely, chronic parenchymatous nephritis, 
or congestion of the kidneys from heart failure. Glycosuria is rare, as the 
glycogenic function of the liver is maintained to a certain extent even in 
advanced cases, but the laevulosc test for hepatic efficiency shows consider- 
able impairment throughout the course of the disease. , 

The blood pressure is generally low, and in the later stages the heart 
may be dilated and the pulse rapid. The blood is generally normal, except 
when severe hflemorrhages have led to secondary anaemia. I have seen two 
cases in which the achlorhydric gastritis caused by chronic irritation of the 
stomach by alcohol led to the development of tyiucal Addison’s anaemia. 

The temperature is often raised in rapidly progressing cases apart from 
complications such as tuberculosis and infective endocarditis. 

hi the late stages of cirrhosis the toxaemia which results from hepatic 
insufficiency gives rise to restlessness, irritability and low, muttering 
delirium, and finally to coma. 

Nervous symptoms may also be present as a direct result of chronic 
alcoholism. Delirium tremens may follow a drinking bout and occasionally 
hfiematemesis ; slight mental disturbance and muscular tremor are not 
uncommon, but alcoholic neuritis is a rare complication. 

Active tuberculous disease is found more frequently in patients dying 
with cirrhosis of the liver than with other diseases. This is probably due to 
the diminished resistance to tuberculous infection caused by chronic 
alcoholism. The lungs are most often affected, phthisis being the cause of 
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death of 16 per cent, of cases of cirrhosis, and tuberculous pleurisy is not 
uncommon. Either the cirrhosis or the phthisis may give rise to no 
characteristic symptoms, b^ing only discovered at the autopsy. 

Tuberculous peritonitis 'is found in 10 ^r cent, of cases; the ascites 
which it produces is often thought during life to be due to the cirrhosis. 
The lungs are generally also involved. The majority of cases of tuberculous 
peritonitis in adult males are associated with cirrhosis. 

Diagnosis. — regularly enlarged, hard liver in an alcoholic individual, 
in whom the Isovulose test miows the presence of hepatic insufl&ciency, especi- 
ally if symptoms of gastritis are present, is generally due to cirrhosis. The 
occurrence of h®matemesis, enlargement ol the spleen, slight jaundice or 
simply a positive van den Bergh reaction, makes the diagnosis still more 
probable. The enlarged hard liver, which is produced by the chronic venous 
'congestion in heart failure, may be difi&cult to distinguish from cirrhosis 
if the patient is seen when the heart is no longer failing. A history of 
heart failure with pain in the hepatic region and any evidence of existing 
heart disease point to congestion. The difficulty is greatest when the patient 
is alcoholic and the heart failure is the result of alcoholism. In sucn cases 
I have always found the ankle-jerks are absent when congestion is the cause, 
the heart failure being apparently due in part to vagal neuritis, whereas the 
ankle-jerks are almost always present and there is rarely any other evidence 
of latent neuritis when the enlargement of the liver is caused by cirrhosis. 

The diagnosis from syphilis and from malignant disease of the liver is 
discussed elsewhere (p. 692 and p. 697). 

Splenic anaemia with haematemesis can be distinguished from cirrhosis 
by the much greater enlargement of the spleen and the presence of leuco- 
penia. It must, however, be remembered that cirrhosis of the liver always 
develops sooner or later in untreated splenic anasmia. 

The symptoms in the last stages are often indistinguishable from those 
of uraemia, and the diagnosis may be very difficult in the absence of a full 
history ; but a high blood pressure, increased blood urea, albuminuric 
retiiyitis or the presence of a large quantity of albumin with casts in the urine 
would prove that uraemia is present. 

Prognosis. — If an individual with cirrhosis permanently gives up 
alcohol in the pre-ascitic stage, there is a good chance that the disease will 
not progress and that his symptoms will disappear. Even the damage 
done to the liver can be repaired to some extent by hyperplasia of its cells, 
a large liver being therefore a favourable sign, and the danger of hsBmate- 
mesis, together with the other ill-efiects of portal congestion, may bo over- 
come by a sufficient development of the anastomoses between the jTortal 
and general venous systems. 

Much, therefore, depends upon the patient’s character, as, if he is unable 
to control his desire for alcohol, the disease is certain to advance to a fatal 
issue. The younger the patient the more chance there is for functional 
compensation to occur, but the prognosis is always bad in children. How- 
ever completely latent the disease may become, much of the damage to the 
liver is of course mrmanent, and the patient’s power of resisting acute 
infections and all other diseases is materially reduced. 

Hflsmatemesis in itself is not a serious symptom, as it is very rarely fatal. 

When ascites is present, if it is due to the cirrhosis, the prognosis is very 
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bad, and the patient rarely survives the performance of paracentesis on more 
than two or three occasions. If, however, it is due to chronic TOritonitis, 
it is much less serious, and the accumulation of fluid may eventually cease. 

Fever is a serious symptom, as it indicates rapid advance of the disease 
or the presence of some complication. The development of the typical 
cirrhotic facies, together with loss of subcutaneous fat and atrophy of the 
skeletal muscles, is a serious symptom. When the patient becomes drowsy 
death is almost certain to follow rapidly, but I have seen complete restora- 
tion to health occur in a semi-comatose, tremulous, apparenuy moribund 
man, who had drunk champagne in great excess for many years but remained 
completely teetotal after recovery from the acute illness. Multiple 
haemorrhages under the skin or from the mucous membrane are of equally 
serious import. 

The prognosis is much aggravated if the kidneys are diseased and unable* 
to excrete the excess of poisons present in the blood as a result of hepatic 
insufficiency. 

In rare cases the disease runs a subacute course, death occurring within a 
few months of the onset of symptoms. Such cases are most frequent in 
comparatively young adults who are heavy drinkers. The liver is painful 
and tender, fever is present, emaciation is rapid, and multiple haemorrhages 
are likely to occur. Pathologically the subacute cases can be regarded as 
examples of subacute necrosis of the liver. 

Treatment. — Alcohol must be absolutely prohibited for the rest of the 
patient’s life, and no medicine containing alcohol should be prescribed. Curries, 
pickles, ginger, all highly seasoned food, vinegar, mustard, pepper, high game ! 
and ripe cheese must be permanently avoided. 

Apart from these restrictions, the diet in the early stages should be that 
required for the treatment of the associated chronic gastritis. In the later 
stage, when symptoms of hepatic insufficiency are present, the diet should 
consist entirely of milk, milk foods, vegetable purees and fruit, and even 
when improvement occurs very little animal food should be allowed. 

Gastric lavage is often useful for the gastritis ; as this improves, .free 
hydrochloric acid generally returns, but if permanent achylia has developed, 
dilute hydrochloric acid should be taken with water as a beverage during 
meals (p. 578). The bowels should be kept regular by means of Epsom salts. 
No other drugs are required in uncomplicated cases. The treatment of the 
gastritis, ascites and haomatemesis is considered elsewhere. 

The regular life led at a spa, such as Harrogate or Vichy, combined with 
the use of a mild aperient water, is often very beneficial. 

The drowsy toxaemic condition of the late stage should be treated by 
means of normal saline solution given by the rectum, or, if it is not retained, 
subcutaneously. If the urine contains diacetic acid, sufficient sodium 
bicarbonate should be administered to keep the urine neutral and large 
quantities of glucose should be given. 

HiEMOCHROMATOSIS 

Synonyms. — Pigmentary Cirrhosis ; Bronzed Diabetes. 

Etiology arid Pathology.— Hemochromatosis is a very rare disease, 
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in whicli cirrhoRis of the liver is associated with the deposition of large 
quantities of haemosiderin, an iron-containing pigment, in various parts of 
the body, especially the 4ver, upper abdominal lymph glands, pancreas, 
suprarenal glands and skin, but very little in the kidneys and spleen. The 
deposition of pigment is associated with ordinary multilobular cirrhosis 
of the liver and cirrhosis of the pancreas, and the latter, by involving the 
islands of Langerhans, may give rise to diabetes mellitus. It occurs in 
about 7 per cent, of cases of cirrhosis of the liver in males and hardly ever in 
females. There is no excessive haemolysis ; the quantity of iron deposited is 
much greater than in haemolytic anaemias, in which the excess of iron is 
chiefly in the liver and kidneys, whereas in haemochromatosis it is chiefly in 
the liver, pancreas, and abdominal glands, to which it passes from the liver 
and pancreas. 

' Ihe disease is extremely chronic. In advanced cases 30 grms. of iron may 
be deposited in the body compared with the normal of 0-3 grm. ; as the 
ordinary daily intake of iron in the food is about 10 mgrins. it would take 3000 
days to accumulate, even if no iron were ever excreted. There must clearly 
be a failure in the elimination of iron, but it is unknown whether this is 
primary or the result of excessive dt^position. Possibly the damaged liver 
cells are affected by the unknown toxin responsible for the cirrhosis in such a 
way that they are incap«able of dealing with the iron which comes to them in 
the food ; it is consequently deposited in the cells of the liver and other 
organs as hsemosiderin. It is, however, equally likely that the cirrhosis of 
the liver, like that of the pancreas and lymphatic glands, is secondary to the 
excessive deposit of iron pigment, which in any case must aggravate the 
cirrhosis. 

The theory that hiemochromatosis is due to chronic copper poisoning has 
been proved to be untenable. 

Primary carcinoma of the liver seems to occur in haemochromatosis 
somewhat more frequeiitly than in simple cirrhosis of the liver. 

Symptoms. — The symptoms arc those of cirrliosis and diabetes associated 
with pigmentation. The liver and spleen become progressively larger ; 
ascites may occur and the subcutaneous veins arc sometimes enlarged. The 
skin is generally pigmented a slaty colour, especially in the exposed parts of 
the body. The lesion of the suprarenal cortex may give rise to symptoms 
of Addison’s disease, the pigmentation of the skin being sometimes due to 
melanin and not to hsemosiderin. In the rare cases in which no pigmentation 
is present the nature of the disease is only discovered after death. In most 
cases severe diabetes with acidosis appears within a year of death, sometimes 
acutely, but it may be absent to the end. 

Diagnosis. — The disease can only be diagnosed with certainty when 
pigmentation, diabetes and cirrhosis are associated together. When two 
of these conditions are present alone, a definite diagnosis is impossible. 
It can, however, be made with a considerable degree of probability if well- 
marked bronzing is associated with cirrhosis even in the absence of diabetes. 

Prognosis. — So long as no diabetes is present the prognosis is not neces- 
sarily worse than that of uncomplicated cirrhosis, but the onset of diabetes 
is always a very grave event. 

Treatment. — ^The treatment is that of cirrhosis and diabetes. 
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BILIARY CIRRHOSIS 

A condition has been described under the name of Hanot’s biliary 
cirrhosis, which is said to affect children and young adults, often several 
in a family, and to be characterised by the enlargement of the liver and 
spleen, with chronic jaundice and febrile attacks, but rarely ascites. Though 
I gave the usual description of the disease in the earlier editions of this book, 

I have never seen a case which could be accurately described as biliary 
cirrhosis, and I am exceedingly doubtful whether such a clinical entity exists. 
Even in France, where it was first described, it is now said to be exceedingly 
rare. The term has probably been used to include cases of splenic ansemia 
with cirrhosis (Banti’s disease), acholuric jaundice, ordinary cirrhosis associ- 
ated with infective cholangitis, and very chronic cases of infective chplangitis. • 


SYPHILIS OF THE LIVER 
Congenital Syphilis 

iCtiology and Pathology. — The liver is affected in quite 50 per cent, 
of infants with congenital syphilis. This great frequency is probably due to 
the S'pirochcBta 'pallida passing through the placenta and the umbilical vein 
direct to the foetal liver, which is the first organ it reaches, and which is 
consequently found to contain it in larger numbers than any other organ. 

Congenital syphilis produces diffuse changes in the liver very different 
from the focjil lesions of acquired syphilis, except in rare cases occurring in 
later childhood, in which caseous gummata are found. The liver is smooth 
and uniformly enlarged and is firmer and paler than normal. The changes 
are due to intercellular cirrhosis, the result of diffuse infiltration with embryonic 
connective-tissue cells between the individual liver cells. These may bo 
associated with small collections of round cells, or miliary gummata, which 
resemble tubercles when seen by the naked eye. • 

The spleen is generally enlarged and hard. Diffuse small-celled infiltra- 
tion or fibrosis may be found in the kidneys, pancreas, testes, suprarenal 
glands and lungs. 

Symptoms. — Symptoms pointing to disease of the liver are not often 
present in infants with congenital syphilis ; but on examination the liver 
and spleen are found to be enlarged and abnormally firm. The liver normally 
extends farther down in young children than in adults owing to its relatively 
larger size and the more horizontal position of the ribs. Only a very definite 
enlargement of the liver can, therefore, .be regarded as important in the 
absence of other evidence of congenital syphilis. The liver may be tender, 
and in very rare cases a localised gumma is felt. Jaundice is rare ; it may be 
present from birth or, less frequently, it develops a few weeks later. 

Diagnosis. — The diagnosis is generally easy owing to the well-marked 
signs of congenital syphilis present in other parts of the body. In the absence 
of such, evidence the diagnosis must be made from rickets, tuberculosis and 
gastro-ihtestinal infection, and, when jaundice is present, from the other more 
common causes of icterus neonatorum (p. 666). In doubtful cases the Wasser- 
mann reaction settles the diagnosis. 

44 . 
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Prognosis. — The prognosis depends upon the general condition of the 
infant. The disease is less amenable to anti-syphilitic treatment if the liver 
and spleen are greatly ei^arged, and if hssmorrhages occur or jaundice is 
present. The prognosis in delayed congenital syphilis is less favourable 
than in acquired syphilis owing to the changes being generally more 
widespread. 

Treatment. — ^The treatment is that of congenital syphilis. 

Acquired Syphilis 

1. Secondary Syphilis , — Jaundice occurs in about J per cent, of cases 
of syphilis at the same time as the roseola and enlargement of glands. It is 
probably due to obstniction of the small intrahepatic bile-ducts, caused by 
hepatitis, the result of poisoning with the syphilitic virus (p. 672). The 
onset is sudden, and the jaundice is not accompanied by any gastro-intestinal 
or general sjnmptoms. The liver is slightly enlarged. It is very im 2 )ortant 
to distingui^ true secondary syphilis of the liver from the toxic jaundice 
which occasionally results from the treatment of syphilis with organic arsenical 
preparations (pp. 201, 407). 

Recovery is generally rapid with anti-syphilitic treatment. In very rare 
cases, especially in females, the jaundice Incomes more intense and is ac- 
companied by nausea, vomiting, ascites and oedema, and symptoms of severe 
toxaemia ; the liver is at first enlarged and tender, but later becomes small. 
The final picture is that of acute necrosis of the liver, and this condition is 
found after death, the Spirochceta pallida being present in great numbers 
throughout the liver. 

2. Tertiary syphilis, — ^iEtiology. — Gummata are found in only 0*3 per 
cent, of autopsies ; but in more than half of the cases in which other active 
syphilitic lesions are found the liver is affected. 

Syphilis affects the liver three times as frequently in men as in women. 
The disease is generally discovered between 10 and 20 years after infection, but 
in r^re instances it has occurred within a year. 

Pathology. — In the early stages a mass of pink syphilitic granulation- 
tissue, sharply separated from the healthy liver, is found ; necrosis soon 
occurs in the centre, which becomes yellowish-white. The caseous mass is 
later surrounded by a fibrous capsule ; as this contracts, the liver becomes 
more and more deformed. The capsule of the liver in the neighbourhood 
of a gumma is thickened, and adhesions often develop between it and the 
adjacent organs, the diaphragm and anterior abdominal wall. Unless they 
are very large, gummata are slowly absorbed till they may finally be re- 
presented by nothing more than, scars, from which fibrous tissue radiates 
into the capsule. Gummata are generally multiple ; much less often a large 
part of the liver is diffusely infiltrated. The right lobe and anterior surface 
are most commonly affected. The condition is often associated with some 
degree of difibse syphilitic hepatitis, which produces cirrhotic changes in 
long-standing cases. This is particularly likely to be the case if the patient 
is alcoholic or if he has been treated with arsphenamine for primary and 
secondary syphilis. 

Symptoms. — Gummata and cicatrices are sometimes found after death 
without having led to any symptoms. The nature of the symptoms they 
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produce depends upon the size, extent and position of the lesions. Before 
any localising symptoms appear the patient often complains of general ill- 
health, which is often associated with gastro-intestinal symptoms. The 
first STOptom pointing to disease of the liver is generally pain in the right 
hypochondrium, the result of perihepatitis over a gumma. The pain may 
radiate to the right shoulder and is sometimes associated with local tenderness. 

r Irregularities on the anterior surface of the liver produced by gummata 
and by the contraction of cicatrices are easily palpable. The diagnosis 
from malignant disease can be made by the presence of a positive Wasser- 
mann reaction and the rapid disappearance of a gumma wiui anti-syphilitic 
treatment ; jaundice and ascites are much more common in malignant 
disease, in which the constitutional symptoms are generally more severe, 
and there may bo evidence of a primary growth in some other situation. In , 
hydatid disease the liver is smooth apart from the tumour itself, but in 
syphilis it is often irregular, owing to the contraction of cicatrices. The 
presence of eosinophilia points to hydatid disease. A gumma near the 
gall-bladder or in the left lobe of the liver may simulate a growth of the 
gall-bladder or of the stomach respectively. 

Irregular fever sometimes occurs. The general symptoms may simulate 
pylephlebitis, tuberculosis, typhoid fever or malaria, but they generally 
disappear under anti-syphilitic treatment. In rare cases an infected gumma 
may break down, when the symptoms and sequela) do not differ from those 
of other forms of hepatic abscess. 

Jaundice is infrequent in syphilis of the liver, but it is occasionally pro- 
duced by the pressure of a gumma or of a syphilitic cicatrix ; in very rare 
cases this is associated with attacks of pain indistinguishable from biliary 
colic due to gall-stones. 

Ascites is uncommon, and I have only seen one case in which it was 
severe and recurred rapidly after paracentesis. It may result from pressure 
of gummata or cicatrices on the intrahepatic branches of the portal vein, or 
less frequently on the vein itself in the portal fissure, in which cases throm- 
bosis is likely to occur ; it may also result from constriction of the hepatic 
veins or from perihepatitis over gummata, and much less frequently from 
universal perihepatitis or widespread chronic peritonitis. In rare cases the 
fluid is chyliform or hsemorrhagic. 

When a gummatous liver is associated with lardaceous disease, the 
clinical aspects of the latter may be so prominent that the presence of a 
gumma is overlooked. The liver and the spleen are enlarged, ascites and 
oedema are present, and the urine contains albumin and casts. It must be 
remembered that similar evidence of renal disease occurs in syphilitic 
nephritis apart from lardaceous disease ; the former, unlike the latter, may 
rapidly improve with specific treatment. Apart from the splenic enlarge- 
ment caused by lardaceous disease a condition indistinguishable from splenic 
anssmia with secondary cirrhosis of the liver may be associated with sypliilis ; 
but it does not respond to specific treatment, though recovery generally 
follows splenectomy. 

Diagnosis. — The possibility of syphilis should always be remembered in 
obscure hepatic disorders. Apart from a history of infection and the presence 
of other syphilitic lesions, the Wassermann reaction should always be tested 
in doubtful cases. As, however, infection with syphilis does not prove that 
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every lesion piesent is syphilitic, the final proof of the nature of the disease 
is omy obtained if great improvement or complete recovery results from 
anti-syphilitic treatment^ The diagnosis from cirrhosis of the liver is 
suggested by the greater irregularity in the enlargement of the liver. 
Hfismatemesis, dilated veins on the abdominal wall, jaundice and symptoms 
of gastritis are much more common in cirrhosis, and the nutrition suners at 
an earlier stage than in syphilis of the liver. 

Prognosis. — The prognosis of syphilitic lesions of the liver is good if 
treatment is actively carried out at an early stage. Li the rare cases in 
which the symptoms are due to pressure exeried by cicatrices and not by 
gummata little or no improvement can occur. 

Treatment. — ^As soon as the possibility of syphilis is recognised, large 
doses of iodide should be given. I have very rarely found ill results follow 
the administration of as much as 60 grains of potassium iodide every 6 hours ; 
a patient is more likely to suffer from iodism if the dose is gradually increased 
from a small quantity than if full doses are given at once. Mercury should 
also be given, but no organic arsenical preparation should be used because 
of the danger of toxic jaundice occurring as a result of its action on the 
already damaged liver cells. 


HYDATID OF THE LIVER 

iEtiology and Pathology. — ^Hydatid disease is produced by swallow- 
ing the ova of the echinococcus or hydatid worm (see p. 354). Food may 
be contaminated by the faeces of infected dogs, or infection may occur directly 
if an individual touches the tongue or muzzle of a dog, which has been soiled 
with eggs from the faeces or anus of another dog. The frequency of the 
disease thus depends upon the number of infected dogs in a district. It is 
most common in Iceland and in parts of Australia ; it also occurs in England, 
France and parts of Germany and Russia, but it is almost unknown in North 
Ambrica, except among foreigners. 

When the eggs are swallowed, the embryos set free by digestion of the 
egg-shell pass through the walls of the stomach or small intestine into the 
radicles of the portal vein, by which they reach the liver, where they are 
generally arrested. The embryo now forms a small cyst, with an internal, 
nucleated, protoplasmic layer (the endocyst) and an external “cuticular 
membrane.’^ The reaction in the surrounding tissues results in the formation 
of a fibrous capsule. After a time a dozen or more buds project from the 
endocyst, and develop into daughter cysts, identical in structure with the 
mother cyst ; these soon separate from the endocyst of the mother cyst and 
become free. 

The fluid in the cyst is clear or very slightly opalescent, with a specific 
gravity between 1*005 and 1-011. It contains chlorides, phosphates, traces 
of sulphates and succinates, and some unknown' toxic substances, but only 
occasionally traces of albumin or sugar. Hooklets and less often hydatid 
heads may be found in the fluid. 

The liver is involved in 60 per cent, of cases of hydatid disease in man ; 
a single cyst is generally present, but there are occasionally multiple cysts, 
or single ones may develop in more than pne organ. 
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Symptoms. — The patient remains in good health until the wei^t of the 
cyst^ its pressure on surrounding parts, or the occurrence of a complication, 
such as rupture or suppuration, causes symptoms. A hydatid cyst of the 
liver may remain latent and be discovered only after death or in the course 
of a routine examination of the abdomen in a patient without abdominal 
symptoms. 

The increasing size of the liver may give rise to a sensation of weight and 
fullness in the right hypochondrium, and pain may be felt in the ri^ht 
shoulder. I have only once seen jaundice caused by pressure on the bile- 
ducts, and never ascites by pressure on the portal vein, or oedema by 
pressure on the inferior vena cava, though both occur in exceptional cases. 

A small cyst may rupture into the biliary passages : intense jaundice 
results, and the patient generally develops suppurative cholangitis. A large 
cyst may burst into the general peritoneal cavity, especially after a blow < 
on the abdomen. Symptoms of an allergic character may result, especially 
severe urticaria, erythema and pruritus. Less frequently there may be 
diarrhoea and vomiting, and dyspnoea, sometimes of an asthmatic character. 
In rare cases convulsions, collapse and cardiac failure may occur and end 
fatally. Rupture into the stomach or intestines may lead to spontaneous 
recovery. 

The upper part of the right side of the abdomen and lower part of the 
thorax become prominent when the cyst is large. If the cyst reaches the 
front of the liver it becomes palpable in the hypogastrium. When it projects 
from the under surface, the liver is pushed forward and it may simulate a 
large gall-bladder or a renal tumour. A cyst near the convexity pushes the 
diaphragm upwards and may compress the lung and simulate a pleural 
effusion. In such cases the irregularity in the upper surface of the liver 
can be recognised with the X-Rays. When deeply embedded in the liver, it 
produces a more general expansion and no local tumour is palpable. The 
tumour is generally tense and elastic. In rare cases, of which I have 
only seen two, percussion of the middle finger, when the left hand is placed 
flat over the cyst, produces a peculiar vibration — the hydatid thrill — ^which 
is almost pathognomonic. It docs not, however, depend upon the presence 
of daughter cysts, as it has been observed in their absence and very 
exceptionally in other tense cysts. 

Bacteria may invade the fibrous capsule and multiply between it and 
the cuticular membrane, with the result that the nutrition of the hydatid 
is impaired and the parasite dies. Its death results in a change in the 
cuticular membrane, which, when healthy, is impervious to bacteria and 
leucocytes, but now allows them to pass into the fluid, which acts as an 
excellent culture medium and gradually becomes filled with pus cells. 
Symptoms of hepatic abscess are now present, and the abscess may finally 
rupture into the general peritoneal cavity, stomach or intestines. 

Diagnosis. — The discovery of a tumour of the liver should lead to a 
consideration of cancer, syphilis and hydatid cyst. The general health is 
greatly affected in the first, comparatively little or not at all in the second 
and third. In cancer and syphilis the tumour is likely to be irregular and 
multiple ; in hydatid it is a uniform round swelling, and most frequently 
only one can be felt. The two former are hard and obviously solid, while 
the latter is elastic, and in rare cases the characteristic hydatid thrill can be 
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felt in it. The Wassermann reaotion is positive with a gumma and generally 
negative in the other diseases. Eosinophilia is frequent in hydatid, but in 
no other liver disease ; it .was known to have been present for eleven years 
when a patient, who proved to have a hydatid of the liver, first consulted 
me. The proportion of eosinophil cells may be enormous. In the case of 
a boy of 18, in whom the cyst had grown very rapidly and the legs and 
scrotum had become oedematous, they amounted to 65 per cent, of 16,000 
leucocytes per cubic millimetre ; the total and differential counts fell to 
normal within 3 weeks of the removal of the cyst. I have seen two cases of 
very large tumours of the right suprarenal, whicli produced a rounded pro- 
tuberance on the anterior aspect of the displaced liver, closely simulating a 
hydatid cyst ; the diagnosis was made more difficult by the presence of 
eosinophilia of 15 to 20 per cent. A doubtful diagnosis can sometimes be 
' confirmed by a precipitin serum reaction. Some of the patient’s serum is 
mixed with an equal quantity of stock hydatid fluid ; a precipitate forms 
at 37° C. within 36 hours in 60 per cent, of cases of hydatid, but only very 
rarely in the serum of individuals with no hydatid. The intradermal injection 
of sterile hydatid fluid produces a positive reaction in 90 per cent, of cases, 
and in one case of mine a pyrexial reaction lasting for three days. 

Prognosis . — A cyst may continue to grow for as long as 20 years, but 
the possibility of suppuration or perforation is a constant danger. When 
it dies, the cuticular membrane folds on itself and may become calcified ; 
its contents dry up and form a mass containing gritty material. It can then 
cause no further trouble. The prognosis is worst with deeply-seated cysts 
and cysts situated near the upper and posterior part of the liver owing to 
their maccessibility to operation, and, if multiple, one or more of the cysts 
may escape observation at the time of the operation . 

Treatment. — Prophylactic , — In places where hydatid disease is common, 
the drinking water sliould be boiled, fruit and vegetables should be cooked 
or washed with boiled water, and care should be taken not to convey infection 
from dogs to food by the hands. 

Surgical , — Hydatid cysts were formerly treated by tapping, but such 
methods have now been completely superseded by an open operation, in 
which the fluid is evacuated and as much of the cyst wall as possible is 
removed; in some cases the latter is very loosely attached and can be 
pulled out intact. The operation should be performed whenever a hydatid 
cyst is diagnosed, even if it causes no symptoms, as there is always a 
danger of serious complications. 

CARCINOMA OF THE LIVER 

Etiology and Pathology. — (a) Primary growths , — Primary carcinoma 
of the liver is only found about once in each thousand autopsies, and primary 
sarcoma is considerably rarer. Primary carcinoma may be derived from 
the liver-cells (hepatoma) or, much less frequently, from the bile-duct cells 
(cholangioma) ; 90 per cent, of the former and 50 per cent, of the latter occur 
in cirrhotic livers. Primary cancer occurs in about 7 per cent, of patients 
witli cirrhosis, the incidence being fifty times as great as among patients free 
from cirrhosis. In cirrhosis of the liver the lesion is a progressive one owing 
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to the continuous action of the toxin, whereas in post-necrotic fibrosis no 
further destruction of cells takes place after the original illness. Consequently 
the nodular hyperplasia of the latter never becomes malignant, whereas the 
progressive compensatory hyperplasia of the former may overstep the normal 
and take on the autonomous character of a new growth (cirrhosia card- 
nomatoaa). 

Primary cancer of the liver readily invades the portal vein, alon^ which 
it spreads in both directions from the point of entry, forming a tree-like cast 
of me afEected part of the portal system. On section the growth-distended 
vessels give the appearance of a tumour of multicentric origin, and dis- 
semination to other parts of the liver often occurs through the portal system. 
In 40 per cent, of cases extrahepatic metastases are present ; spread by 
lymphatics may involve glands in the portal fissure, which may press upon 
the portal vein and bile-ducts, as well as glands elsewhere in the abdomen* 
and chest, and malignant emboli may pass by the hepatic veins to the lungs. 
After death the cirrhosis is found to be universal and of long standing, whereas 
the carcinoma appears to be of recent origin. The liver contains numerous 
nodules of carcinoma, which often reach the surface, but are never umbili- 
cated. The symptoms may bo indistinguishable from those of cirrhosis, the 
liver being normal in size or slightly enlarged. In the latter case, however, 
nodules can sometimes be felt on the surface. The spleen is often enlarged, 
and ascites is always present owing to portal obstruction. Pain in the nght 
hypochondrium and jaundice are more common than in uncomplicated 
cirrhosis. 

(b) Secondary growths . — Secondaiy carcinoma of the liver is about thirty 
times as common as primary carcinoma ; it is ten times as common as 
secondary sarcoma. 

Secondary malignant disease occurs most frequently after the age of 
50 ; it is rather more common in women than men, because carcinoma is more 
common in women, and also because secondary deposits frequently occur in 
the liver with carcinoma of the breast and female genital organs, but rarely 
with carcinoma of the lip, mouth or tongue, which are much more common in 
men than in women. 

The most common seat of the primary disease is the stomach, and then 
in order the colon, oesophagus, pancreas and gall-bladder ; it is a common 
sequel of cancer of the breast and uterus, and may also occur when the 
primary disease is situated in any other organ. Cancer of the gall-bladder, 
extrahepatic bile-ducts and the stomach may invade the liver by direct 
continuity. 

Symptoms. — ^The liver is almost always palpable, as it is enlarged and 
abnormally hard. It becomes progressively larger until it may be so 
enormous that it appears to fill the whole abdomen, the right lobe being 
generally most afEected. The liver is irregular in shape, and individual 
nodules of growth are often felt to be umbilicated or depressed in the centre. 
Deposits of growth may be felt at the umbilicus and in the falciform ligament 
near the linea alba. A rub is sometimes heard over part of the liver as a 
result of perihepatitis. 

Persistent pain is generally felt in the right hypochondrium and in the 
back ; it may pass to the right shoulder and occasionally down the arm. 

It is in part due to stretching of the capsule of the liver, especially when 



696 


DISEASES OF THE DIGESTIVE SYSTEM 


it grows rapidly, but the most severe pain is due to perihepatitis. Occasion- 
ally deep-seated growths, especially if primary, give nse to no pain throughout 
the illness. 

Jaundice is present in 5Q per cent, of cases owing to pressure on the main 
bile-ducts within the liver by the growth or on those in the portal fissure 
by glands. Jaundice is more frequent and more often severe in secondary 
than in primary growths, especially when the primary source of the former 
is in the stomach or gall-bladder, from which it has spread directly to the 
portal fissure. The feces sometimes retain their colour, as the jaundice 
may be due to pressure on the intrahepatic bile-ducts, one or more of which 
escapes. The jaundice is progressive and persistent, but it occasionally 
develops acutely with vomiting and pain, the symptoms being indistinguish- 
able from those of biliary colic due to gall-stones. 

• Ascites is present in 50 per cent, of cases. It is most commonly due 
to malignant peritonitis or to perihepatitis ; it may also be caused by 
pressure on the capillaries when the liver is extensively infiltrated with 
growth and by portal thrombosis caused by invasion of the portal vein. 
The fluid is generally serous, and when jaundice is present it is bile-stained. 
Extravasation of blood into a superficial nodule may cause it to be hoemor- 
rhagic. In rare cases it is chylous owing to obstruction of a main lymphatic, 
but more frequently it is chyliform. Perforation of the organ primarily 
involved or infection without perforation may cause it to become purulent. 
(Edema of the ankles is present in the late stages as a result of the toxaemia 
and cardiac weakness ; more widespread dropsy may be caused by 
pressure upon or thrombosis of the inferior vena cava or some other large 
vein. 

Cachectic symptoms develop as a result of the cancerous toxeemia, 
and also from intestinal toxaemia, which is no longer kept in check by the 
antitoxic action of the liver. The patient becomes weaker; the appetite 
is lost, and there is often a special distaste for meat. The body weight 
falls progressively, but occasionally the loss of weight due to the general 
emaciation is more than counterbalanced by the increase in weight of the 
liver and the accumulation of fluid in the abdomen. The skin is inelastic and 
sallow, and secondary anaamia develops. It is often possible to see the liver 
moving slowly up and down with respiration through the wasted abdominal 
wall. 

Fever is often present, especially in rapidly advancing cases, quite apart 
from the fever which may be caused by infection of the primary growth 
or of a necrotic secondary deposit. Suppurative cholangitis may be caused 
by the infection of ducts which have become dilated as a result of obstruction. 

Subcutaneous and submucous haemorrhages may occur, especially if 
jaundice is present. 

The large liver and the ascites may push the diaphragm up and compress 
the bases of the lungs, which are then likely to become congested, but the 
main enlargement is always downwards. The growth may spread through 
the diaphragm and cause hiccough and cough ; pleurisy generally develops 
and often gives rise to a bloodstained efiusion, but empyema is rare. 

In the late stages the patient becomes somnolent and sometimes delirious. 
Coma is generally present during the last day or two of life ; respiration 
beeomes gradually more shallow, and death comes imperceptibly. 
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Diagnosis. — A painful and irregular enlargement of the liver is most 
frequently due to a growth, and the probability is increased if general 
symptoms of malignant disease are present. If there is evidence of a primary 
gro'v^h elsewhere, the diagnosis can be made with certainty. 

The tumour produced by cancer of the liver must be distinguished from 
one produced by syphilis and hydatid of the Uver. The shape of the liver 
often helps in the diagnosis, and umbilication of a tumour is conclusive 
evidence of cancer. The general health is much more impaired and the 
patient is generally older in cancer than in syphilis or hydatid disease. A 
history of syphilis or evidence of its effects in other parts of the body points 
to a gumma, and unless a primary growth is discovered the Wassermann 
reaction should always be tested. Whenever hydatid disease is possible, a 
differential blood count should be made, as eosinophilia is frequently present, 
but not in the other conditions. When there is much ascites it may be 
impossible to diagnose between cirrhosis and cancer, especially if the patient 
is slightly jaundiced. The abdomen should be tapped so that the liver 
can be palpated ; the irregularities of the cirrhotic liver are so much less 
marked than those in cancer that they are rarely recognisable through the 
abdominal wall. The spleen is generally large in cirrhosis but normal in 
size in cancer, and the liver is rarely very large in cirrhosis. Pain is generally 
more marked in cancer, and jaundice, when present, is more profound. 

The diagnosis of a growth of the liver from a displaced, but otherwise 
normal liver, from an enlarged liver caused by chronic venous enlargement, 
lardaceous disease, or the impaction of a gall-stone in the common bile-duct 
without a previous attack of colic, and from a tumour of the right 
kidney, or an accumulation of fasces in the transverse colon, ought to 
cause no great difficulty. 

Diagnosis betiocen primary and secondary malignant disease , — In secondary 
cancer of the liver the primary disease is often latent, especially when it is 
situated in the stomach or colon. But when a thorough investigation fails 
to reveal a primary growth elsewhere in the body, if jaundice and ascites 
are absent and emaciation is slight, a single, rapidly growing tumour of J)he 
liver is more likely to be primary than secondary. 

Prognosis. — Cancer of the liver is always fatal. The course of primary 
cancer is very rapid, as it rarely lasts more than four months, and death 
may even occur within four weeks of the onset of symptoms. The 
duration of the illness in secondary carcinoma of the liver depends upon 
the primary disease, death being often due to the latter. If the primary 
disease has been removed by operation or is latcjit, death may not occur 
for a year or even longer after the disease of the liver is discovered ; but 
most cases prove fatal within six months. The disease generally advances 
steadily, but occasionally it may remain almost stationary for a time and 
then rapidly progress to a fatal issue. 

Treatment. — In very rare cases a primary growth of the liver or a 
growth invading it from the gall-bladder or stomach has been removed, but 
the disease has generally recurred, as it is impossible to tell at the time of 
the operation whether secondary deposits are not present in the deeper 
parts of the liver. It is never justiffable to operate when it is known that 
a growth of the liver is present ; but if during an operation for cancer of 
the stomach or gall-bladder the liver is found to be involved only in its 
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immediate neighbourhood, an attempt should be made to remove the affected 
parts. 

The medical treatment of cancer of the liver is purely palliative, but 
by means of morphine th)B patient should be spared pain throughout the 
illness. An injection of morphine should be given whenever pain is felt, and 
the dose should be increased as the disease progresses and the patient 
becomes accustomed to the drug. There is no reason to fear giving very 
large doses several times in the day, as with their aid patients often feel 
perfectly happy and comfortable up to the end. Aspirin is also useful, 
especially in the early stages. The bowels should be kept regular by drugs, 
such as infusion of senna pods, the dose of which generally requires to be 
increased as more morphine is given. The patient should be allowed to eat 
and drink exactly what he likes, and no restrictions should be made on 
account of the supposed indigestibility of certain articles of food, nor should 
large quantities of food be forced upon a patient who has no appetite. When 
the diagnosis has once been made with complete certainty, frequent examina- 
tions of the abdomen distress the patient without doing any good. If 
the distension produced by ascites gives rise to pain, the fluid should be 
removed. 

Arthur F. Hurst. 


DISEASES OF THE PORTAL VEIN 

NON-SUPPURATIVE PYLEPHLEBITIS AND PORTAL 
THROMBOSIS 

Etiology and Pathology. — Cirrhosis of the liver accounts for about 
30 per cent, of cases of portal thrombosis, but the latter is so rare that it only 
occurs in about 1 J per cent, of cases of cirrhosis. Its occurrence in cirrhosis 
is due to stagnation of blood in the portal vein, associated with sclerosis of 
the, walls caused by the local rise in blood pressure together with infection 
secondary to intestinal catarrh. Malignant disease of the liver, stomach 
or pancreas is the next most common cause ; invasion of the veins of the 
affected organ leads to thrombosis, which spreads to the portal vein. 
Syphilitic changes in the walls of the portal vein and non-suppurative 
pylephlebitis caused by spread of infection from neighbouring parts may 
cause thrombosis. 

Portal thrombosis may extend throughout the vein and its branches, 
but more frequently it is localised to the main trunk and one or more intra- 
hepatic branches or extrahepatic tributaries. 

Symptoms. — In the presence of cirrhosis of the liver or intra-abdominal 
growth, especially if ascites is present, there may be no indication that portal 
thrombosis has occurred. If, liowevor, the patient is in comparatively good 
health, sudden occlusion of the portal vein may lead to the rapid develop- 
ment of ascites, hsematemesis and melsena, and the spleen becomes enlarged. 
When the sdenic vein is occluded, the splenic enlargement is rapid and con- 
siderable. When mesenteric veins are suddenlv involved, hasmorrhagic 
infarction results, which leads to intestinal paralysis with severe meleena 
and early death. 
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Diagnosis. — ^The sudden onset of ascites and hasmatemesis with splenic 
enlargement, with or without evidence of cirrhosis or intra-abdominal growth, 
is suggestive but far from conclusive evidence of portal thrombosis. 

SUPPURATIVE PYLEPHLEBITIS 

Synonym. — Portal Pyaemia. 

/Etiology. — Suppurative pylephlebitis is almost always secondary to 
some intra-abdominal inflammatory disease, generally associated with the 
presence of pus under pressure. Acute appendicitis accounts for nearly half 
of the cases. 

Pathology. — The veins leading from the source of infection to the liver, 
together with the trunk and intrahepatic branches of the hepatic vein, may* 
all be involved, but the disease is generally less extensive and may be confined 
by firm clots to a part of the portal vein or one of its branches. The affected 
veins contain pus and broken-down blood clots. Their walls are acutely 
inflamed and may give way, leading to the formation of abscesses. Thus a 
large abscess may develop in the mesentery or behind the pancreas. The 
liver is almost always involved by extension to the intrahepatic portal 
branches, or by secondary abscesses formed from infective emboli from the 
part of the vein primarily affected. Innumerable minute abscesses are 
present, many of which may coalesce to form a honey-combed appearance 
or large abscesses. Superficial abscesses may rupture and lead to general 
or local peritonitis, which may also result from the primary disease. The 
infection is generally caused by streptococci, staphylococci or B, coU, and 
very rarely B, typhosus or JB. dysenteries. 

Symptoms. — The onset is generally sudden, the symptoms due to the 
primary disease being complicated by the occurrence of a rigor or pain and 
tenderness over the liver. The clinical picture is eventually a composite 
one of the symptoms of the primary disease, sepsis and liver disease, with 
the frequent addition before death of pneumonia, pulmonary absces^ or 
empyema, generally on the right side. Evidence of portal obstruction is 
.rarely present. The patient looks anxious and ill ; he is sallow, and in about 
half the cases is jaundiced ; the jaundice is generally slight, but may be 
severe from associated cholangitis. Fever is continuous, intermittent or 
remittent, leucocytosis is present, and the pulse and respiration are rapid. 
Rigors, with profuse sweating, are common, especially in the early stages. 
Uniform enlargement of the liver occurs in about 60 per cent, of cases ; it 
is often considerable. Fain and tenderness are generally present, and a 
rub may be heard over the liver. The spleen is only occasionally enlarged. 
Vomiting is common and diarrhoea may occur. Blood cultures are generally 
sterile. 

Diagnosis. — The development of a septic state with rigors and enlarge- 
ment and tenderness of the liver in a patient with appendicitis or other 
intra-abdominal disease is suggestive of suppurative pylephlebitis, but a 
correct diagnosis is rarely made. In amoebic abscess of the liver there is 
generally a history of dysentery, the progress of the disease is less rapid, and 
uiere may be signs of a single abscess instead of a uniform enlargement of 
the liver. A history of gall-stones is much more common in suppurative 
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cholangitis than in pylephlebitis, and jaundice appears earlier and is deeper. 
The dia^osis from a sub-diaphragmatic abscess secondary to appendicitis 
may be impossible, and the, two may be present together. Infective endo- 
carditis with enlargement of the liver and spleen without cardiac murmurs 
closely simulates suppurative pylephlebitis. Chronic malaria may also give 
rise to similar symptoms, but can m recognised by examination of the blood 
and by the improvement which occurs with quinine. 

Prognosis and Treatment. — The disease is always fatal, and no treat 
ment is of any avail. 

Arthur F. Hurst. 


DISEASES OF THE GALL-BLADDER AND BILE-DUCTS 

« 

CHOLECYSTITIS 

iGtiology and Pathology. — Cholecystitis results from infection of the 
gall-bladder, most frequently with B. coli, but also with B. tyfhosus and 
paratyphosus, streptococci and staphylococci. The mere presence of bacteria 
in the bile does not necessarily lead to cholecystitis, just as bacilluria may 
occur without causing pyelitis. The B. coli, which normally inhabits the 
colon and lower part of the ileum, might theoretically gain access to the 
gall-bladder by four different channels. 

(1) Typhoid bacilli pass from the intestines by the lacleala to the mesen- 
teric glands, from wdiich they are conveyed by the lymphatics to the thoracic 
duct and thence into the general circulation, a typhoid septicasmia being 
thus produced. The bacilli are excreted from the blood in the bile by the 
liver and in the urine by the kidneys probably in every case, but cholecystitis 
and pyelitis only develop in a comparatively small proportion. There is no 
doubt that B. coli can pass through the healthy bowel wall, but under ordinary 
conditions it gets no farther than the lymphatic glands, whicli act as a very 
efficient filter, and there is no evidence that acute B. coli cholecystitis, corre- 
sponding wdth acute B. typhosus cholecyst ilis, ever occurs, or that chronic 
cholecystitis is ever preceded by a B. coli septicaemia . Even in ulcerative 
colitis, in which the inflamed and ulcerated mucous membrane of the colon 
might be expected to permit the easy passage of bacteria into the general 
circulation, neither septicaemia nor cholecystitis occurs. 

(2) The portal vein would seem a likely channel for tlie passage of B. coli 
to the liver and thence in the bile to the gall-bladder without gaining access 
to the general circulation. But the portal blood is normally sterile and 
remains so even when the wall of the bowel is damaged, and bacteria injected 
into the portal vein of animals are not excreted in the bile. In suppurating 
pylephlebitis, the only condition in which severe infection of the portal vein 
18 known to take place, there is no evidence that the infecting organisms are 
excreted in the bile, and it is not as a rule complicated by cholangitis or 
cholecystitis. 

(3) It has been suggested that cholecystitis is the result of infection with 
strains of streptococci having a special affinity for the gall-bladder, which are 
conveyed to it by the cystic artery from infected teeth, tonsils and other foci. 
But imeotion of the gaU-bladder with streptococci is much less common 
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than with B. coU, and later investigations have failed to confirm the 
experiments upon which this theory was based. 

(4) Most cases of cholecystitis are probably due to an ascending infection 
from the duodenum. The duodenum is normally sterile, but in achlorhydria 
large numbers of B. coli are always present and less frequently streptococci. 
Achlorhydria is found in 25 to 50 per cent, of cases of gall-stones. In the 
acute gastritis which occurs in food poisoning and influenza and other infec- 
tions achlorhydria is generally present, although it is only likely to persist 
in association with chronic gastritis in individuals with constitutional hypo^ 
chlorhydria. But observations after perforation of gastric and duodenal 
ulcers show that the stomach and duodenum are invaded by organisms 
ascending from the colon within a few hours of the appearance of the 
achlorhydria caused by sympathetic inhibition of secretion following the 
perforation. It is clear, therefore, that the duodenum may be infected* 
during the temporary achlorhydria resulting from acute gastritis, and the 
infection may last sufficiently long for ascending infection of the gall-bladder 
to occur. It is in fact not uncommon for patients with chronic cholecystitis 
to date their symptoms from an attack of food poisoning or an acute infection 
which may have been accompanied by achlorhydria, even if the g&stric 
secretion when the patient comes under observ^ation is normal. As acute 
gastritis is very common and few people pass through life without having 
one or more attacks, it is easy to understand why cholecystitis is such a 
common disorder. 

Infection of the gall-bladder first leads to inflammation of the mucous 
membrane, the external appearance of the gall-bladder remaining normal. 
The inflammation subsequently spreads to the deeper tissues and in some 
cases the original inflammation of the mucous membrane may then subside. 
By this time the external appearance of the gall-bladder is always altered, 
the walls are thick and inelastic, and the cystic lymphatic gland is enlarged 
and inflamed. 

Cholecystitis may be acute, subacute or chronic from the onset. Acute 
and subacute cases may become chronic, and suppuration or gangrene ciay 
occur in a chronically inflamed gall-bladder if a stone becomes impacted in 
the mouth of the cystic duct. The contents may become purulent in the 
course of an acute infection without gall-stones, but necrosis is very rare 
in their absence. 

Acutk Cholecystitis 

.£tiology and Pathogenesis. — Acute cholecystitis occurs in about 
1 per cent, of cases of typhoid and paratyphoid fever. Apart from this it is 
rare unless the cystic duct is obstructed by an impacted gall-stone. Bile is 
generally only present in the gall-bladder if the contents are examined within 
a few days of the onset. The wall is thickened and obviously inflamed, and 
the cystic lymphatic gland is enlarged. When the cholecystitis is secondary 
to an impacted gall-stone suppuration or gangrene is likely to occur. Sup- 
puration leads to empyema of the gall-bladder : if adhesions have previously 
formed as a result of chronic cholecystitis the empyema may rupture into 
the duodenum or colon ; otherwise localised or generalised peritonitis results. 
Necrosis may be localised or general. When localised it is generally secondary 
to ulceration at the neck of the gall-bladder following impaction of a stone 
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rupture into the duodenum or the production of a local abscess commonly 
follows. The whole wall of the gall-bladder may become gangrenous as a 
result of over-distension from obstruction of the cystic duct or less commonly 
of the common bile-duct, especially in elderly people in whom the blood supply 
is deficient. Unless cholecystectomy is promptly performed, general peri- 
tonitis is certain to develop. 

Symptoms. — Acute pain in the right hypochondrium is the most constant 
symptom. It often radiates to the angle of the right scapula and less fre- 
quently to the right shoulder. The gall-bladder may be felt as an extremely 
tender tumour, but more frequently the rigidity of the right rectus makes 
deep palpation impossible. Jaundice only occurs if there is a stone in the 
common bile-duct or the cholecystitis is part of a general infection of the 
biliary passages, and a greatly distended gall-bladder may obstruct the 
* common bile-duct. Pyrexia is always present together with polymorpho- 
nuclear leucocytosis. 

The defense mmculaire often involves the right dome of the diaphragm 
as well as the right rectus, signs of oedema and congestion of the base of the 
right lung being present. 

In mild cases recovery takes place after a few days, but symptoms of 
chronic cholecystitis may develop at a later date. In suppurative or 
gangrenous cholecystitis fatal complications rapidly occur unless an early 
operation is performed. 

Treatment. — Mild cases subside with the physiological rest provided 
by a lacto-vegetarian diet, the patient being kept warm in bed. In more 
severe cases, especially if there is a leucocytosis of more than 12,000 cells 
per cubic millimetre, or if suppuration or gangrene is suspected, an operation 
should be performed without delay. 

Chronic Cholecystitis 

Symptoms. — Chronic cholecystitis is the most common organic cause of 
chronic dyspepsia. The patient complains of intractable indigestion of an 
irregular character, in striking contrast with the clock-like regularity of the 
pain in duodenal ulcer. The time of onset and the severity of the pain vary 
greatly from meal to meal and from day to day ; it sometimes begins immedi- 
ately after food, and at other times it may not come until two or three hours 
after a meal, or it may only occur in the early part of the night. It is 
unaffected or only incompletely relieved by taking food and by alkalis. In 
most cases the patient complains of what he calls flatulence, but this is really 
only a sensation of fullness, which is not associated with increased fermenta- 
tion, and only with eructation when it gives rise to aerophagy by causing the 

E atient to make repeated but futile efforts to belch in the hope of relieving 
is discomfort. 

Nausea is common. It may occur on waking, when it is sometimes 
associated with vertigo, cold sweats or headaches, in which case migraine may 
be simulated, though the headache is not unilateral. It may be relieved by 
breakfast, unless eggs are eaten, when it is often aggravated. It is sometimes 
followed by vomiting, which gives much less complete relief than in ulcer. 

Patients with ulcer generally lose all their pain in two or three days if ]put 
to bed on a strict diet, but improvement is less likely to follow in cholecystitis ; 
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the dyspepsia may, however, rapidly improve if yolk of egg and other fatty 
foods are prohibited. Constipation is generally present, but in some cases 
intermittent or continuous diarrhoea of a mild grade occurs, and in rare 
instances profuse, watery diarrhoea heralds the onset of an acute exacerbation. 

If attacks of biliary colic, whether of the abortive or acute variety, occur 
in association with symptoms of cholecystitis, gall-stones are probably present. 

The discomfort after meals is generally in the mid-epigastrium, but it 
often extends to the right and may be confined from its onset to the right 
hypochondrium. It is frequently associated with pain at the angle of the 
right scapula. 

Tenderness of the gall-bladder is the most characteristic sign of chole- 
cystitis. It is best elicited with the patient lying relaxed on his back ; the 
fingers are then pressed beneath the right costal margin in the region of the 
gall-bladder. The pain is much increased when the fingers are brought 
into still more intimate contact with the gall-bladder by deep inspiration, 
which is then sharply arrested. The pain produced in this way is in striking 
contrast with the absence of tenderness when deep pressure is exerted under 
the left costal margin or a very short distance to the inner or outer side of the 
gall-bladder under the right costal margin, though it is not uncommon for a 
slighter degree of tenderness to be observed over the whole of the lower border 
of the liver, especially in the immediate neighbourhood of the gall-bladder. 
Pressure on the gall-bladder may also cause nausea, which may even occur 
in the absence of pain. 

Diagnosis. — The healthy gall-bladder can be visualised with the X-Rays 
by Graham’s method (cholecystography). The patient is given a fat-free meal at 
6 p.m. the evening before the examination, and at 9 p.m. he very slowly drinks 
a solution of phenoltetraiodophthalein in half a pint of water. During the 
following hour he sips water, but after that no further food or drink is allowed 
until the first examination is made at the fifteenth hour. If the shadow is 
weak, another radiogram is taken at the eighteenth or twentieth hour. 
When a suflBiciently clear picture has been obtained, a fatty meal, consisting 
chiefly of buttered eggs or the yolks of two raw eggs, is taken. If the gall- 
bladder has not filled at the eighteenth hour, an ordinary meal is given 
followed in six hours by a fat-free meal and a repetition of the whole procedure. 
Much better results are obtained by this means than by postponing the 
second examination by one or more days. Occasionally at the first examina- 
tion the sliadow of the gall-bladder is partially obscured by gas or undissolved 
dye in the colon ; in such cases the colon should be washed out with saline 
solution. 

The opaque dye is absorbed and excreted in the bile, in which it reaches 
the gall-bladder ; as no further meals are taken it remains here, and as a 
result of absorption of water by the mucous membrane it becomes sufficientlv 
concentrated to throw a shadow of the gall-bladder, which can be seen with 
the X-Ray screen, and a cholecystogram can be taken. A normal gall- 
bladder gives a homogeneous shadow with a regular outline ; it is not tender 
when directly palpated, and it is freely movable, being quite independent of 
the shadow of the duodenal bulb, whicn can be seen simultaneously by giving 
a small opaque meal. The normal gall-bladder is found to have contracted 
and evacuated the greater part of its contents an hour after the fatty meal. 

In simple cholecystitis the gall-bladder shadow is normal, but the 



704 


DISEASES OF THE DIGESTIVE SYSTEM 


visualised oigan is found to be the seat of the tenderness previously discovered 
in the supposed position of the gall-bladder. Not infrequently the gall- 
bladder is found to be in %n unusual position, and tenderness, which would 
not otherwise have been found, can then be elicited. If adhesions have 
formed, the outline may be deformed, remaining so even when contracted 
after a fatty meal, and it may be impossible to separate the shadow of the 
gall-bladder from that of the duodenal bulb visualised by giving a small 
opaque meal. When the mucous membrane is severely damaged the 
snadow is either feeble or absent, though this is rare in the absence of gall- 
stones, and when the muscular vrall is involved both filling and emptying 
may be delayed. 

The upper part of the right rectus abdominis muscle is often tender and 
^ rigid ; tonderness and rigidity of the lowest intercostal muscles may cause 
impeded respiration and a stitch in the right side of the chest. Tenderness 
is also sometimes present over the third to the tentli dorsal spines, the 
muscles to their immediate right and the end of the eleventh rib. 

In chronic cholecystitis there is generally no pyrexia, but occasionally 
the temperature rises to between 99° and 100° F. each evening or during 
exacerbations of the inflammation accompanied by more marked symptoms. 

Whenever cholecystitis is suspected, an attempt should be made to 
obtain some of the contents of the gall-bladder for pathological examination 
(Meltzer^Lyon test), A sterilised Einhom tube is swallowed up to the 
23-inch mark first thing in the morning before the patient has had an 3 rthing 
to eat or drink. The stomach is emptied and washed out with sterile water. 
The tube is then slowly paid out up to the 28J-inch mark, which allows suffi- 
cient length for the duodenum to be reached. Samples are aspirated every 
quarter of an hour until the comparatively abundant, acid, turbid and 
colourless fluid present in the stomach is replaced by the very small quantity 
of neutral or alkaline, clear, and generally bile-stained fluid present in the 
duodenum. The pylorus is generally passed in less than half an hour, but 
if delay occurs the sphincter can be made to relax by the introduction of 
magnesium sulphate. The duodenum is washed out with sterile water, and 
from 2 to 4 drachms of a 25 per cent, solution of magnesium sulphate are 
injected through the tube. This causes the gall-bladder and the bile-ducts 
to contract and the sphincter of the common bile-duct (Oddi’s sphincter) to 
relax. An abundant flow of pure bile rapidly ap])ears ; this is aspirated, and 
the tube is withdrawn. In the absence of gall-bladder disease, the bile 
never contains any pus cells, epithelial cells, pigment granules or cholesterol 
crystals, but often a little mucus ; it is generally sterile, but a few bacteria 
may be present if the duodenum has not been sufficiently washed out, esjjeci- 
ally in cases of achlorhydria, in which the duodenal contents generally swarm 
with bacteria. In cholecystitis the quantity of mucus is greater than normal, 
and degenerated columnar epithelial cells and, less frequently, pus cells and 
pigment granules are present ; the bile contains bacteria, most commonly an 
aberrant form of B. coli in pure culture, and rarely streptococci or staphylo- 
cocci. In two cases of mine B. typhosus was isolated — 23 and 10 years re- 
spectively after typhoid fever. The presence of a liquid yellow lipoid material 
in the g^ll-bladder contents suggests the presence of a strawberry gall- 
bladder. If cholesterol crystals are found, gall-stones are generally, but 
not always, present. 
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Treatment. — The majority of early rases of cholecystitis can be cured 
by medical treatment, and great improvement often occurs in very chronic 
cases. Hexamine is excreted by the bile ; whereas it only acts as an anti- 
septic in acid urine which sets free formalin from it, the presence of bile 
salts makes it active in bile in spite of its alkalinity (Knott). As a maximal 
concentration of the drug is required, alkalis should be given simultaneously 
in sufficient quantity to make the urine alkaline ; by this means the pro- 
duction of formalin in the urine is prevented, and large doses can be given 
without irritating the bladder. A mixture containing 100 grains of hexamire 
with 100 grains each of sodium bicarbonate and sodium citrate in 1 oz. of 
water is given three times a day, the first dose after breakfast, the second 
after tea, and the third after a glass of water or milk on going to bed. The 
patient should continue to take the 300 grains of hexamine a day until all 
symptoms have disappeared. It is only rarely necessary to reduce the 
dose or to omit the hexamine altogether for a few days on account of the 
bladder showing signs of being irritated. An autogenous vaccine pre- 
pared from the B. coli or other organism isolated from the bile may help to 
overcome the infection. 

Stasis of bile in the gall-bladder aggravates the infection. It is fortunate 
therefore that thorough drainage can be assured by the oral administration 
of magnesium sulphate in concentrated solution when fasting an hour before 
breakfast. The largest quantity should be given which the patient can 
take without getting diarrhoea when no other aperient is used. This causes 
the gall-bladder and bile-ducts to empty their conlents into the duodenum 
through the relaxed Oddi’s sphincter. Olive oil in ^-oz. doses should be 
taken three times a day half an hour before meals as it has the same effect 
as magnesium sulphate on the gall-bladder. 

If cholesterol crystals or liquid yellow lipoid material are found in the bile 
from the gall-bladder, a cholesterol-free diet should be given. No eggs and 
nothing made from the yolk of eggs should be allowed. Butter must be used 
sparingly ; cream, cheese, kidney, liver, s^\^eetbread, brain, duck, goose, 
suet and sausages are not allowed, and as little fat of meat as possible ^ould 
be taken. 

If achlorhydria is present, gastric lavage should be practised in the hope 
that normal secretion will be restored. If this fails, hydrochloric acid should 
be given before breakfast and with lunch and dinner, but not during a course 
of treatment with hexamine, as it makes it difficult to keep the urine alkaline. 
If hyperchlorhydria is present, belladonna should be given in addition to 
the olive oil before meals. 

Foci of infection in the teeth and tonsils should be looked for and thor- 
oughly treated. If the appendix is diseased, it sliould be removed, and 
cholecystectomy should be performed at the same time, even if the external 
appearance of the gall-bladder is normal, as in many cases of chronic chole- 
cystitis the obvious inflammation is confined to the mucous membrane. 
Apart from this, the indication for surgery in chronic cholecystitis is the 
failure of medical treatment after it has been thoroughly carried out for 
an ademiate time. If it is likely that gall-stones are present, it is gener- 
ally usdess to delay operation. In all cases cholecystectomy shoidd be 
performed in preference to cholecystostomy. 



706 


DISEASES OF THE DIGESTIVE SYSTEM 


GALL-STONES 

Synonym. — Cholelithiasis. 

Etiology. — Clinically gall-stones occur about twice as frequently in 
women as in men, but they are found post mortem about five times more 
often in women than men. They are very rare before the age of 16 ; 76 per 
cent, of clinical cases occur between 30 and 60, 40 to 45 being the most common 
age. The incidence is greatest post mortem about 20 years later ; gall- 
stones occur in about 25 per cent, of all women and 7 per cent, of all men 
dying after the age of 26. 

Pathology. — (a) Infection. — Infection of the gall-bladder leads to 
cholecystitis. The agglutinated bacteria, precipitated mucus and cellular 
debris may form the nucleus of gall-stones if excess of cholesterol or bile- 
pigment is present in the bile, especially if the flow from the gall-bladder 
is less free than it should be. The nature and the path of infection have 
been discussed in the description of cholecystitis (p. 700). Stones may 
form very rapidly; 25 faceted cholesterol stones, between J and J inch 
in diameter, were removed from a suppurating gall-bladder in a patient of 
mine 68 days from the onset of an attack of typhoid fever ; B. typhosus 
was isolated in pure culture from the centre of the stones and the 
pus. 

When gall-stones have once formed, the infection frequently dies out, 
and the bile, stones and wall of the gall-bladder may be sterile, though the 
latter always shows signs of old inflammation. In other cases the organisms 
commonly found in cholecystitis are still present. 

(6) Excess of Cholesterol in the Blood and Bile . — The majority of gall-stones 
contain a considerable proportion of cholesterol. Normal blood contains 
cholesterol, which comes from endogenous and exogenous sources. The 
endogenous cholesterol is produced by the constant activity of the cortex 
of the suprarenal glands, and by the periodic activity of the corpus luteum 
at each menstrual period. During pregnancy the corpus luteum produces 
a very large quantity of cholesterol, so that the percentage in the blood 
gradually increases to nearly double and that in the bile to four times the 
normal. The exogenous cholesterol comes from certain articles of diet ; 
it is abundantly present in eggs and to a less extent in cream, and in liver, 
kidney, sweetbread and brain. The importance of hypercholesterolsemia in 
the pathogenesis of gall-stones has probably been exaggerated. Accurate 
post-mortem statistics show that the greater incidence of gall-stones in females 
is not due to pregnancy, as the proportion of women with gall-stones who 
have borne children to those who have not is the same as the proportion 
among those who have no gall-stones. There is, however, no doubt, that 
a biochemical factor must be present to explain the development of the 
large, solitary, pure cholesterol stones, which are occasionally found in 
perfectly healthy and sterile gall-bladders. Moreover, many patients 
with gall-stones have an instinctive distaste for eggs and animal fat of dl 
kinds, which may date from childhood, and they know that such articles of 
diet are exceedingly likely to promote a bilious attack.” It is probable 
that some constitutional peculiarity in connection with cholesterol meta- 
bolism is an important predisposing cause of gall-stones ; this would explain 
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why only a certain proportion of individuals develop stones under apparently 
similar conditions. 

(c) Biliary Stasis , — A stone is especially likely to form in the presence 
of infection and excess of cholesterol in the bile if biliary stasis is also present. 
This is particularly likely to occur in cholecystitis owing to the partial 
obstruction caused by the swelling of the mucous membrane of the cystic 
duct. In some cases there appears to be a congenital or acquired ab- 
normality of the anatomical relations or of the neuro-muscular mechanism 
of the bile channels, which impedes the evacuation of the bile {vide p. 662). 
Deficient exercise also leads to biliary stasis. 

By examining sections of gall-stones it is generally possible to get some 
idea of the history of their formation. Thus the centre of most is white 
and consists of pure cholesterol ; only after the stone has reached a certain 
size is there as a rule any deposit of pigment or lime salts resulting from 
a period of infection. Tlien there may be a further layer of cholesterol 
due to a return of hypercholesterolsemia owing to a second pregnancy ; 
then another stratum of pigment and lime salts may form, and so on. A 
pure cholesterol stone corresponds to a pure oxalic acid or uric acid stone in 
the kidney, and the presence of pigment and of lime salts corresponds to 
that of phosphates in a urinary stone. Pure pigment stones are always 
the result of infection, except in cases of acholuric jaundice, when they arc 
secondary to excessive production of bile-pigment by haemolysis. 

Symptoms. — Tn rare cases gall-stones may be completely latent. Most 
frequently their development is preceded and accompanied by continuous 
or intermittent dyspepsia. These “ inaugural symptoms are sometimes 
referred to as gall-stone dyspepsia : they are really due to cholecystitis 
(p. 702) and not to the presence of stones. Abortive attacks of biliary 
colic may occur independently of or associated with gall-bladder dyspepsia. 
Typical attacks of severe colic are less frequent. They are commonly 
preceded by more chronic symptoms and rarely occur without any previous 
symptoms. 

Many patients who sutler from gall-bladder dyspepsia and a few who 
have no such symptoms complain of short attacks of severe pain, which 
may occur at any time of the day or night without any obvious cause, such 
as an indiscretion in diet, although occasionally an attack is the direct sequel 
of a long railway journey, a drive in a motor-car on a bad road, or violent 
exercise. Attacks may occur daily or at long intervals, or there may be a 
series close together followed by a long spell of freedom. The patient 
may shiver during an attack, although his temperature never rises greatly 
and often does not rise at all. The shivering is occasionally accompanied 
by a sensation of “ goose-skin,” particularly in the epigastrium and right 
side of the upper part of the abdomen. When the pain is acute, it is 
impossible to take a deep breath, the attempt producing a “ catch ” in the 
right side of the chest, which is very similar to that felt in pleurisy. 

Attacks of biliary colic most frequently result from impaction of the 
stone in the neck of the gall-bladder close to or at the orifice of the cystic 
duct. They often occur in the night. The attack begins with extremely 
sudden acute pain in the epigastrium or in the region of the gall-bladder or 
both ; it may pass through to the angle of the right scapula. The violent 
pain is accompanied by great restlessness, in marked contrast with the 
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motionless state of a patient with a perforated ulcer, acute appendicitis, 
or angina pectoris. Some relief may be obtained by pressing upon the 
abdomen. The patient . feels cold, but sweats profusely. Breathing 
may be difficult, but the presence of definite dyspnoea or faintness, when 
the pain is high in the epigastrium or still more so if it is substernal, should 
raise the suspicion of coronary thrombosis as an alternative diagnosis. 
Nausea and vomiting almost always occur ; the vomiting may give some 
relief. Aerophagy is generally present. The pain commonly £sappears 
with absolute suddenness. The sudden onset and sudden cessation are 
specially characteristic of gall-stone obstruction in the cystic duct. The 
temperature may rise a degree or two during the attack, and there may be 
a slight temporary leucocytosis and albuminuria. Constipation is 
^ complete. 

Jaundice occurs only when a stone reaches the common bile-duct. Re- 
peated attacks without jaundice are generally caused by a stone of some 
size becoming impacted in the neck of the gall-bladdef Repeated attacks 
with jaundice, which may be very evanescent and sometimes completely 
latent and only recognisable by the temporary pre^-ence of a positive direct 
van den Bergh reaction, indicate the passage of small stones, numerous 
stones being generally still present in the gall-bladder. The slightest 
yellow tinge of the conjunctivae or a trace of bile in the urine is very valuable 
evidence that an attack of pain of doubtful origin is due to gall-stones. 

If a small stone, having traversed the cystic duct and passed down the 
common bile-duct to reach the ampulla of Vatcr, remains there owing to the 
smallness of the lumen of the mouth of the ampulla, a special group of 
symptoms appears. In two-thirds of the cases one or more stones are also 
present in the gall-bladder. A stone in the ampulla acts as a ball-valve 
causing intermittent attacks of colic with incomplete jaundice. Pain is rarely 
absent ; it is occasionally the only symptom. Vomiting is common in the 
attacks, which are accompanied by fever with chills or severe rigors in 50 
per cent, of cases. The jaundice is rarely complete and persistent ; it is 
occasionally absent, but in such cases van den Bergh’s test generally gives 
a positive direct reaction showing that hyperbilirubinaBmia is present ; 
in rare cases it is unaccompanied by pain. In the intervals between 
attacks the patient may appear to be quite well, though a slight degree 
of jaundice or some residual pain in the gall-bladder region may be 
present. Sooner or later ascending cholangitis is likely to develop ; there 
is then constant pyrexia with repeated rigors and polymorphonuclear 
eucocytosis. 

Small gall-stones arc rarely recognised in the stools. Larger ones are 
only passed in a very small proportion of cases. It is important to dis- 
tinguish gall-stones or biliary sand from intestinal sand and concretions 
produced oy drugs or by the administration of large quantities of olive oil. 
The majority of gall-stones consist of cholesterol and can, therefore, be 
recognised by being very light and inflammable. The rarest form of stone 
to be passed is a very small rounded one, which has probably traversed the 
normal passages during an attack of colic ; as it may he the only one, a cure 
may result. More frequently faceted stones are passed ; even if large 
numbers are found, it is very unlikely that all have left the gall-bladder. 
Lastly one, or less frequently two or three large stones, which may be formed 
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by the agglomeration of several smaller ones, may be passed after traversing 
a fistulous communication between the gall-bladder and duodenum or colon. 
The fistula may develop very slowly without symptoms after chronic chole- 
cystitis has led to the production of adhesions. More frequently the per- 
foration appears to be sudden and takes place during or after an attack of 
colic. In other cases the fistula may be caused by the perforation of an 
empyema of the gall-bladder into the bowel. Wien a large stone traverses 
the whole bowel, pain is generally produced at one time near the right iliac 
fossa owing to obstniction in the terminal ileum. If it passes farther, pain 
is later felt below the umbilicus and finally in the rectum, from which it may 
have to be dislodged by the finger. The complete passage may take from 
1 to 8 days. 

It is generally impossible to palpate the gall-bladder during an attack 
of acute pain owing to the rigidity of the abdominal muscles, but when the ' 
attack passes off the tenderness generally becomes localised to the gall-bladder 
itself. In some early cases the gall-bladder is found to be enlarged owing 
to distension with clear fluid, especially if the stone is impacted in the cjrstic 
duct. Very commonly it gradually contracts on the stone or stones within 
it, probably after temporary dilatation, so that in long-standing cases it is 
rarely palpable. Even if a gall-stone passes into the common bile-duct, the 
gall-bladder does not often become enlarged ; thus a large gall-bladder in 
a case of chronic jaundice generally indicates chronic pancreatitis or a growth 
of the head of the pancreas or of the common bile-duct. 

Pure cholesterol gall-stones are never visible with the X-Rays, but when 
much lime salts are present, especially in thin patients, they often throw a 
characteristic shadow. The shadow must be distinguished from that pro- 
duced by a renal calculus, a calcified tuberculous focus in a kidney, a calcified 
tuberculous gland or a calcareous deposit in a costal cartilage. This can 
now be easily done by means of cholecystography. This method also makes 
it possible to photograph transparent stones, as they are seen as pale areas 
surrounded by the dark shadow formed by the dye filling the rest of the gall- 
bladder. Failure to produce a cholecystogram on two successive occasions, 
especially in the presence of a good shadow of the liver, which proves that 
the dye has been absorbed from the intestines, indicates that the cystic duct 
is obstructed, probably by an impacted stone, that the lumen of the gall- 
bladder is entirely occupied by stones, or that its mucous membrane is so 
damaged that it is incapable of absorbing water and so producing the con- 
centration of the bile necessary for the production of a shadow. 

Complications. — Cholecystitis is always present before gall-stones 
develop, except with the rare solitary sterile cholesterol stone. If the mouth 
of the cystic duct becomes obstnicted suppuration or gangrenous cholecy- 
stitis may develop (p. 702). In some cases inflammation may spread up the 
hepatic ducts or dowui the common bile-duct ; in the latter case the pancreatic 
ducts may become infected and chronic pancreatitis develops. In rare cases 
glycosuria or actual diabetes follows. Cancer of the gall-bladder or bile- 
ducts occurs in about 4 per cent, of people over 40 with multiple-faceted 
gall-stones compared with 0-4 per cent, of those with no gall-stones and with 
solitary cholesterol stones. The former are secondary to chronic cholecy- 
stitis, the lajbter to some metabolic disorder : the carcinoma is, therefore, 
presumably a result of the chronic cholecystitis, together perhaps with a 



710 


DISEASES OF THE DIGESTIVE SYSTEM 


direct chemical or mechanical carcinogenic action of the stones on the inflamed 
mucous membrane. 

Treatment. — During an attack of biliary colic the pain should be con- 
trolled by the injection of morphine with atropine. 

The early recognition and thorough treatment of cholecystitis can be 
regarded as a true method of prophylaxis of gall-stones. 

Treatment of cholecystitis may also result in the solution or washing 
away of cholesterol deposited on the walls of the gall-bladder and of minute 
agglomerations of crystals — ^the basis of what might later become gall-stones. 
Moreover, even when definite stones are present it may cause the accompany- 
ing indigestion, the so-called gall-bladder dyspepsia, which is really due to 
the cholecystitis, to disappear. However, if the symptoms point definitely 
to the presence of gall-stones, an operation should be advised, unless on 
* account of obesity or renal or cardiac complications the patient is a bad subject 
for operation. Myocardial disease is not, however, a contra-indication, as the 
cardiac condition frequently improves after cholecystectomy and patients 
with impaired hearts often stand the operation remarkably well. Fat 
patients should be strictly dieted for 2 or 3 months in order to bring their 
weight down before operation. Except in urgent cases a short preliminary 
course of treatment with hexamine (p. 705) is always advisable before operat- 
ing, and the liability to complications or the recurrence of symptoms is greatly 
reduced by the regular use of magnesium sulphate to prevent stagnation of 
bile after the operation. Wlierevcr feasible cholecystectomy should be 
performed in preference to cholecystostomy. 


BILIARY COLIC WITHOUT GALL-STONES 

It occasionally happens, esj>ecially in otherwise healthy young adults of 
both sexes, that typical attacks of slight or severe biliary colic, generally 
unaccompanied by jaundice, occur in the absence of gall-stones. During an 
attack and for a short time afterwards the gall-bladder is found to be tender. 
The bile obtained through a duodenal tube from the gall-bladder is normal 
in every way. Cholecystography occasionally reveals some abnormality in 
the cystic duct in the form of acute angulation with or without dilatation of 
the proximal segment, and pressure upon the visualised gall-bladder, especially 
in a direction from its vertex towards its neck, causes pain ; the gall-bladder 
is sometimes unusually large. 

On abdominal exploration the gall-bladder looks healthy, but it may be 
tightly distended. Careful examination may show some abnormality in tlie 
anatomy of the cystic duct or an accessory cystic aitery may be present, 
which results in tanking when the gall-bladder is in certain positions. The 
condition is analogous to DietLs renal crises. Cholecystectomy is generally 
followed by permanent cure, though neither macroscopical nor microscopical 
examination shows any abnormality in its walls or contents. 

When no anatomical abnormality is discovered, the condition is probably 
identical with that which gives rise to attacks of biliary colic after cholecy- 
stectomy for gall-stones or cholecystitis, and which leads to the assumption 
that a stone has been left in the common bile-duct, though at ojpeiation no 
atone or other cause of organic obstruction ia discovered. The attacks are. 
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I believe, caused by a disturbance of the neuro-muscular mechanism of the 
biliary ducts and the sphincter of the common bile-duct — achalasia of Oddi’s 
sphincter. When the gall-bladder has been removed, the common bile-duct 
often dilates to form a reservoir, which to some extent takes its place ; this 
can only be due to the resistance offered bv the unrelaxed Oddi^s sphincter 
to the flow of bile, corresponding with tne dilatation of the oesophagus 
following achalasia of the cardia. It may take a long time for the neuro- 
muscular mechanism of the common duct and its sphincter to adapt itself 
to the conditions present after cholecystectomy, and during this period 
attacks of pain may result from temporary obstruction by the closed sphincter 
when the dilated common duct is attempting to empty itself. 

Diagnosis. — This condition can be diagnosed if, with typical attacks of 
biliary colic associated with definite tenderness of the gall-bladder, cholecysto- 
graphy shows that no stone is present and the bile obtained from the gall- • 
bladder is normal. Between attacks the tenderness over the gall-bladder 
gradually disappears, whereas in cholecystitis it rarely goes completely. 
When several attacks of colic occur after cholecystectomy has been performed 
for gall-stones by a competent surgeon, crises of this kind are the most probable 
cause. 

Treatment. — Regular contraction of the gall-bladder and ducts and 
relaxation of Oddi’s sphincter can be promoted by giving Epsom salts with 
belladonna when fasting in the morning and olive oil half an hour before 
meals. When this fails, the gall-bladder may have to be removed, as the 
obstruction is then probably due to an anatomical and not a neuro-muscular 
derangement. Post-operative cases can generally be relieved by Epsom 
salts and olive oil. They would probably occur much less frequently if this 
treatment was given to all patients for some months after cholecystectomy. 


CARCINOMA OF THE GALL-BLADDER 

Carcinoma of the gall-bladder is a rare disease, which constituted 
only 0*5 per cent, of the gall-bladders removed at the Mayo Clinic. ?[t is 
3 times more common among women than men and few cases occur before 
the age of 50. Calculi are present in about 75 per cent, of cases. 

Symptoms. — In 70 per cent, of cases there is a long history of repeated 
gall-bladder attacks. This is followed by a short phase of constant pain, 
accompanied by progressive weakness, anorexia and loss of weight, but no 
anssmia. The pain is situated in the right hypochondrium and often radiates 
to the right scapular region. Flatulence, nausea and vomiting are common. 
A tumour can generally be felt ; it may at first be smooth, but later becomes 
hard and irregiflar. It is generally not very tender, and there is less muscular 
rigidity over it than is commonly the case with an inflamed gall-bladder. 

After a time secondary deposits lead to symptoms, and in some cases 
these are most prominent throughout, the primary disease remaining latent. 
Thus the liver is often large, hard and irregular from the presence of secondary 
deposits. Jaundice often occurs as a result of extension to the bile-ducts 
or compression by enlarged glands; it is occasionally remittent or inter- 
mittent, when it is generally due to cholangitis or a gall-stone in the common 
bile-duct. 
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Ascites is present in about a quarter of the cases as a result of malignant 
peritonitis or pressure of glands on the portal vein. Extension of the growth 
to the pylorus or duodenum or to the colon may lead respectively to symp- 
toms of pyloric and intestinal obstruction. The constipation which is 
generally present tends to be replaced by distressing nocturnal diarrhoea if 
the pancreas becomes involved. In other cases septic complications, such as 
suppurative cholecystitis or cholangitis, or local or general peritonitis, may 
occur. Death generally supervenes within six months of the development 
of definite symptoms apart from those due to the preceding cholecystitis or 
gall-stones. 

Diagnosis. — The diagnosis is often exceedingly difficult, but the presence 
of a hard irregular tumour in the region of the gall-bladder with pain, anorexia 
and loss of weight in a middle-aged or elderly individual, especially if he has 
• had symptoms pointing to cholecystitis or gall-stones, is suggestive of a 
growth of the gall-bladder. 

Treatment. — It is rarely possible to remove a growth of the gall-bladder 
owing to the difficulty in making an early diagnosis. The operative mortality 
is high, and a very large proportion of cases recur within six months. The 
presence of early carcinoma is occasionally discovered on microscopical 
examination of a gall-bladder removed on account of chronic cholecystitis 
with or without gall-stones ; permanent recovery may then follow. 


CONGENITAL OBLITERATION OF THE BILE-DUCTS 

Etiology. — This rare disease occurs rather more frequently in male 
than female infants. It is occasionally familial and is not associated with 
congenital syphilis. 

Pathology. — Some unknown toxin probably passes from the mother 
by the umbilical vein to the foetus. Part of the toxin reaches the liver 
direct and causes multilobular cirrhosis. The rest passes into the general 
circulation and reaches the liver by the hepatic artery ; it is excreted in 
the bile and gives rise to unilobular cirrhosis and inflammation of the small 
and large ducts and gall-bladder, which, being extremely small at birth, 
become more or less completely obliterated. The disease is thus a combina- 
tion of portal and biliary cirrhosis with obstruction of the ducts. 

Symptoms. — Jaundice is generally present at birth, but may not appear 
tor two or more weeks. The meconium is normal, but the stools are free 
from bile from the first, and the urine is deeply bile-stained. The liver and 
spleen are large and hard. The infant is often remarkably well till the 
terminal stage, when purpura and haemorrhages from the mucous membranes 
and umbilicus are common and convulsions may occur. 

Diagnosis. — ^Deep jaundice, with a large liver and spleen and haemor- 
rhages, without any early evidence of infection in a new-born infant is 
generally due to this disease. 

Prognosis. — ^Life may last from a few days to as much as 11 months. 

Treatment. — ^No treatment is of any value. 
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CARCINOMA OF THE BILE-DUCTS 

iEtiology. — The incidence of carcinoma of the bile-ducts is about half 
that of carcinoma of the gall-bladder. It is associated with gall-stones in 
about 60 per cent, of cases. Males are affected slightly more often than 
females. 

Pathology. — The growth arises most frequently in the ampulla of 
Vater, when a papillomatous projection into the duodenum develops. The 
common hepatic duct and the common duct are next most affected ; a 
growth of either of the two hepatic ducts is very rare. Primary growths 
of the cystic duct can rarely be recognised, as at the time of death they 
are likely to have spread either to the gall-bladder or to the junction with 
the hepatic duct. 

Symptoms. — The first symptom is generally jaundice, which develops 
gradually, and is often intermittent ; though the fseces are clay-coloured 
they generally contain a little stercobilin. Apart from loss of weight and 
strength, the symptoms are those of obstructive jaundice, but pain may be 
felt in the epigastrium or right hypochondrium, and attacks of colic may 
occur. In a case of mine the symptoms simulated those of duodenal ulcer 
and there was no jaundice, as ulceration of the growth had destroyed Oddi’s 
sphincter. The condition was recognised with the X-Rays by the presence 
of a filling defect on the inner aspect of the descending part of the duodenum 
associated with a diverticulum representing the ampulla of Vater. Occult 
blood is always present in the stools, and the patient may become extremely 
anjemic. The gall-bladder and less frequently the liver is enlarged. The 
primary tumour is never palpable. Ascites may occur as a result of secondary 
malignant peritonitis or of pressure of glands on the portal vein. The course 
of the disease is sometimes remarkably slow ; in one case of mine the patient 
lived for over two years after the first attack of jaundice. 

The diagnosis from carcinoma of the pancreas, chronic pancreatitis and 
a stone in the common bile-duct is discussed on p. 719. . 

Treatment. — Life may be rendered more bearable as well as consider- 
ably prolonged by cholecystcnterostomy if the obstruction is in the common 
bile-duct, or by external drainage of a dilated duct if it is at or above the 
junction of the cystic and hepatic ducts. Owing to the almost insuperable 
technical difficulties of the operation, it is very rarely possible to excise a 
growth of the ampulla of Vater. 

Arthuk F. Hurst. 


DISEASES OF THE PANCREAS 

THE INVESTIGATION OF DISEASES OF THE PANCREAS 

The pancreas produces an external secretion — pancreatic juice, and an 
internal secretion — insulin. The two functions are entirely independent, 
and in the diseases affecting the former, which are alone considered in this 
section, glycosuria due to deficient insulin is rarely present and never severe. 

The pancreatic juice reaches the duodenum by tne large duct of Wirsung 
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and the small duct of Santorini. The duct of Wirsung runs by the side of 
the common bile-duct for a short distance and then joins it to form the 
, ampulla of Vater, a small cavity in the wall of the descending part of the 
duodenum, which opens in the biliary papilla, the end of the duct being 
kept closed by the tonic action of Oddi’s sphincter. The duct of Santorini 
discharges through a small papilla a short distance nearer the pylorus, but 
in 30 per cent, of normal individuals it is not patent or is too small to perform 
the functions of the duct of Wirsung if the latter is obstructed. The common 
bile-duct is completely surrounded by the head of the pancreas in 62 per cent, 
of bodies ; in the remainder it lies in a more or less deep groove in the gland. 
It is clear from these anatomical facts that deficient pancreatic digestion 
may occur owing to failure of the pancreatic juice to reach the intestine 
either as a result of diffuse disease of the pancreas, which inhibits the activity 
* or actually destroys the secreting cells, or as a result of obstruction caused 
by a gall-stone in, or a growth of, the ampulla of Vater occurring in one of 
the 30 per cent, of people with an incompetent duct of Santorini. The effect 
on digestion will obviously be the same in each case. It is further clear 
that in 62 per cent, of cases of chronic inflammation or cancer of the head 
of the pancreas jaundice will result ; but, if the duct of Santorini is incom- 
petent, jaundice accompanied by deficient pancreatic digestion may bo 
equally well due to obstruction of the ampulla of Vater without disease of 
the pancreas. 

The Stools in Deficient Pancreatic Digestion, — The stools are bulky and 
pale owing to excess of fat, the proportion of which in the dried faeces may 
be increased to 60 to 80 per cent, from the normal of 15 to 26 per cent. 
The pallor is still more marked in the presence of jaundice, as stercobilin 
is then absent or reduced in quantity. The fat is present chiefly in its 
neutral form, whereas normally only about 10 per cent, is unsplit ; in rare 
cases it separates as oil, which solidifies on cooling. Microscopically oil 
droplets are seen, together with crystals of fatty acids and soaps, which are 
formed by bacterial decomposition of the undigested fat, but the proportion 
of neutral fat to fatty acids and soaps remains high, in contrast with the 
excess of the latter and small proportion of the former in chylous diarrhoea 
due to deficient absorption (pp. 615, 616). Fragments of undigested meat can 
sometimes be recognised with the naked eye, especially if the presence of 
excess of fat is prevented by giving a fat-free diet ; striated muscle fibres 
are always recognisable with the microscope, but owing to the activity of 
the diastatic ferment of the succus entericus there is no excess of undigested 
starch. In severe diarrhoea associated with rapid passage through the small 
intestines, the stdols may contain some excess of undigested fat, meat and 
starch in the absence of pancreatic disease. 

The irritating products of bacterial decomposition of undigested fat and 
meat may give rise to diarrhoea ; in such cases excess of mucus is often 
present. 

Pancreatic Ferments in the Duodenal Contents, Faeces and Urine. — The 


duodenum normally contains trypsinogen, which is converted into active 
trypsin by the enterokinase of the intestinal juice, amylopsin (diastase) and 
steapsin (lipase). Under the conditions already described, in which no 

r cieatic juice reaches the intestine, the ferments cannot be isolated from 
duodenal contents obtained through an Eimhom tube ; but it is impossible 
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to recognise with certainty a simple reduction in the quantity ^present, owing 
to the great variations which normally occur and the techmcal difficulties 
in the quantitative estimation of the ferments. The same is true with 
regard to their presence in the stools, but a rough estimate of the quantity 
of pancreatic juice secreted can be made by measuring the tryptic activity 
of the fffices. On the other hand, the quantity of diastase present in the 
urine is fairly constant and not difficult to estimate. In destructive disease 
of the pancreas it is not reduced, as the ferment is apparently formed in 
the liver and simply excreted by the pancreatic juice. Consequently in 
acute pancreatic necrosis the diastase index is increased from the normal of 
between 6 and 30 units to 200 or more, and in many cases of subacute necrosis 
and of growth of the pancreas, especially during exacerbations which mani- 
fest themselves by increase in pain, it is increased to a less extent, a unit 
being the number of cubic centimetres of 0*1 per cent, starch solution ^gested ' 
by 1 c.c. of urine. The index is low in renal disease owing to deficiency in 
the excreting power of the kidney. 

Carbohydrate Metabolism , — Although the secretion of insulin is rarely 
much afiected in the diseases of the pancreas considered in this section, 
a rise in the blood sugar with or without slight glycosuria is sometimes 
observed, and the glucose tolerance test may show some deficiency in carbo- 
hydrate metabolism ; in doubtful cases this is a strong point in favour of 
pancreatic disease. 


ACUTE NECROSIS OF THE PANCREAS 

Synonym. — Acute Haemorrhagic Pancreatiiis. 

iEtiology. — The pressure under which bile is secreted is about 30 mm. 
to 100 mm. higher than the maximal pressure attained in Wirsung’s duct 
after a meal, when pancreatic secretion is most active. Bile is not, however, 
forced into the pancreas, as the normal tone of Oddi’s sphincter is overoome 
by a pressure of only 100 mm. But when the mouth of the common bile- 
duct is obstructed, the bile is forced into Wirsuug’s duct ; the bile salts 
activate the pancreatic zymogens, auto-digestion by the trypsin, producing 
necrosis with secondary hsemorrhage of the pancreas, and the steapsin 
leading to fat necrosis. If the bile is infected, but not otherwise, sup- 
puration of the pancreas occurs simultaneously ; the bacteria also help 
the bile to activate the ferments. 

The obstruction is caused by a gall-stone in 50 per cent, of cases, and in 
rare instances by a pancreatic calculus or a round worm. When the lumen 
is free, the obstruction is probably caused by spasm of Oddi’s sphincter 
secondary to acute gastro-duodenitis, which may be caused by acute corrosive 
poisoning. Necrosis of the pancreas may also follow a direct injury to the 
pancreas producing haemorrhage. 

Very rarely infection reaches the pancreas by way of the blood stream in 
pyaemia and infective endocarditis, and abscesses may result from retro- 
grade thrombosis in suppurative pylephlebitis. Acute pancreatitis has bm 
observed in influenza, typhoid fever and small-pox. It is a rare complica- 
tion of mumps, but suppuration and necrosis never occur. 
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Pathology. — Necrosis, hsemorrliages and suppuration are found in 
varying proportions in the pancreas. Opaque white areas of fat necrosis 
are found in the fat of the j)ancreas, the retroperitoneal tissue, omentum and 
mesentery, and also occasionally in that of more distant parts, such as the 
pericardium, to Avhich the pancreatic lipase has been conveyed by lymphatics. 
Bacteria, especially B, coli and streptococci, can generally be isolated from 
the inflamed gland and often from the gall-bladder. The peritoneal cavity 
often contains bloodstained fluid, especially in the lesser sac ; in the later 
stages this fluid is infected and suppurative peritonitis may be present. 

Symptoms. — Without any warning a sudden very violent pain is felt in 
the epigastrium. It continues without intermission, but paroxysms of still 
more severe pain occur from time to time. Severe pain across the back is 
often present. After a short time vomiting begins and is repeated at frequent 
* intervals ; the gastric contents are first ejected, and after a time the vomit 
contains bile. Flatus may be passed, but the bowels are not opened, and 
no sounds indicating gastro-intestinal activity can be heard on auscultation. 
The abdomen soon becomes distended ; it is very lender on palpation, but 
the muscles are often not correspondingly rigid. The tenderness and rigidity 
begin in the epigastrium, but before long become general. In rare cases 
the enlarged pancreas can be felt, but the rigidity of the abdomen generally 
makes this impossible. Slight jaundice is occasionally present as a result of 

E ressure of the swollen pancreas on the common bile-duct. The patient soon 
ecomes collapsed, with a weak and rapid pulse and slight cyanosis ; he 
appears more severely ill in the first few hours than is generally the case in 
acute peritonitis. The temperature is not gu^xtly raised and may be sub- 
normal, and leucocytosis is generally absent. Dyspnoea is occasionally 
observed. Glycosuria is rare, probably because death occurs too rapidly, 
as the diabetes produced in animals by the removal of the pancreas often 
does not develop until some days have elapsed. The diastase index of the 
urine is always raised above 100 and generally above 200. 

Diagnosis. — The possibility of acute pancreatitis should be considered 
in all cases of acute symptoms in the upper part of the abdomen in adults, 
especially if the patient is an elderly obese, alcoholic individual, who has 
previously suffered from symptoms which might have been due to gall- 
stones or gastro-duodenal catarrh. A careful history often reveals the 
fact that the patient has previously had one or more similar, but much 
slighter attacks, probably due to acute but localised necrosis from which 
complete recovery took place. The symptoms may closely resemble those 
due to perforation of a gastric or duodenal ulcer, but in the latter there is 
generally a history pointing to the presence of an ulcer before the onset of 
acute symptoms ; vomiting is continuous in pancreatitis, but occurs only 
at the onset or not at all in perforation, and the hepatic dullness does not alter 
in pancreatitis, but often disappears owing to the escape of gas through a 
peiTorated ulcer; and the abdominal muscles are generally less rigid in 
pancreatitis than in perforation. In other cases acute intestinal obstruction 
is simulated, but flatus generally continues to be passed, the abdomen is 
less distended, and intestinal sounds disappear at once instead of being 
unusually loud at first. A rise in the diastase index to 100 or more is 
conclusive evidence in favour of acute pancreatitis. At the operation the 
discovery of fat necrosis at once makes the diagnosis clear. 



SUBACUTE NECROSIS OF THE PANCREAS 717 

The occurrence of sudden severe epigastric pain, incessant vomiting, 
epigastric tenderness, and occasionally an elongated tumour in the situation 
of the pancreas on the third to the eleventh day in a case of mumps, is 
probably due to acute pancreatitis ; glycosuria and jaundice are extremely 
rare, but diabetes has been recorded as a sequel. 

Prognosis. — The most acute cases are always rapidly fatal unless an 
operation is performed. Some cases run a subacute course, especially if 
one or more localised abscesses form; the illness may then continue for 
a week or lead to chronic pancreatitis. Only one fatal case of pancreatitis 
due to mumps has been recorded, complete recovery generally occurring 
within a week without any operation being required. 

Treatment. — An operation should at once be performed in all cases of 
acute pancreatic necrosis, except in those complicating mumps, the pancreas 
being drained at the site of greatest damage. If gall-stones or cholecystitis * 
are present the gall-bladder should also be drained. The earlier the operation 
is performed, the greater is the prospect of recovery, but permanent deficiency 
of pancreatic secretion may follow. 


SUBACUTE NECROSIS OF THE PANCREAS 

Pathology and Symptoms. — Necrosis may occur in very small areas of 
the pancreas as well as in the generalised form just described. This con- 
dition is most frequently associated with gall-stones and with penetrating 
gastric or duodenal ulcer. It gives rise to recurrent attacks of mid- or 
left-sided epigastric pain, which tends to radiate round the left costal margin 
or to bore through to the muscles immediately to the left of the lower dorsal 
spine, when it may simulate renal colic. It may spread upwards to the 
left shoulder and downwards to the left iliac fossa and even to the left thigh 
and leg. The attacks generally occur two or three hours after food, when 
the functional activity of the pancreas is at its height. The pain may be 
associated with deep tenderness, but there is little or no rigidity, andL the 
abdomen is often much distended. The patient may be perfectly well in 
the intervals between attacks. As in acute pancreatic necrosis, the attacks 
are often associated with cyanosis and a weak, though not specially rapid, 
pulse. 

The stools are generally normal, and there is no constant glycosuria, 
but there may be temporary hypcrglycssmia and glycosuria during the 
attacks. 

Diagnosis. — Attacks of left-sided pain occurring in cholelithiasis and 
after cholecystectomy are generally due to subacute pancreatic necrosis, 
which may also account for pain boring through to the back in gastric and 
duodenal ulcer, though I have seen very severe pain of this kind in which 
the ulcer was found at operation to be free from adhesions and the pancreas 
healthy. The sudden violent abdominal pain, with tenderness, rigidity and 
leucocytosis, which may be noted in an attack of diabetic coma, is probably 
of similar origin. 

Treatment. — The recurrence of attacks may be prevented if a diet is 
given which affords as complete rest as possible to the pancreas. The 
patient should be starved for 3 days and then given carbohydrates alone 
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for 3 days. After that a more liberal diet is allowed, but fats and meat 
should be given very sparingly in spite of the fact that the stools show no 
evidence of pancreatic insufficiency. 

In severe attacks the ' question of operation requires consideration : 
gall-stones, if present, should be removed and the gall-bladder drained but 
not excised. 


CHRONIC PANCREATITIS 

/Etiology and Pathology. — Chronic pancreatitis is generally due to 
infection spreading up Wirsung’s duct. This is most likely to occur if the 
pancreatic secretion stagnates owing to obstruction of the duct, especially 
in an individual in whom the duct of Santorini is insufficiently developed 
* to drain the gland. A small gall-stone impacted in the ampulla of Vater 
obstructs the mouth of Wirsung’s duct and generally leads to chronic pan- 
creatitis ; if impacted in the terminal part of the common bile-duct, this 
complication may also occur, especially in an individual in whom the duct 
is completely surrounded by the head of the pancreas. 

In rare cases the duct is obstructed by a pancreatic calculus, but this 
is probably itself a result of catarrh of the pancreatic ducts. Cancer of 
the head of the pancreas, and obstruction of the mouth of the common bile- 
duct by cancer of the ampulla of Vater or of the duodenum, are generally 
complicated by chronic pancreatitis, as the flow of pancreatic juice is 
obstructed. 

When no obvious obstruction is found to account for chronic pancreatitis, 
the disease may be due to a gall-stone which has been passed, but the 
infection can also ascend from the duodenum, or descend from the upper 
biliary passages, as non-calculoiis cholecystitis is sometimes present. The 
cases which occur in alcoholic individuals are probably secondary to gastro- 
duodenal catarrh, and a typhoidal infection of the bile passages probably 
accounts for the occurrence of chronic pancreatitis as a sequel of typhoid 
fevcF. When a chronic gastric or duodenal ulcer erodes the pancreas, the 
neighbouring part of the gland becomes chronically inflamed. 

In chronic pancreatitis the inflammation and the fibrosis to which it 
gives rise are mainly interlobular, coarse bands of connective tissue, often 
visible to the naked eye, separating the lobules of the gland from each other. 
The head of the pancreas is generally most affected ; it is hard and somewhat 
enlarged. 

Symptoms. — In chronic pancreatitis the normal functions of the pancreas 
must be more or less disturbed, but in the majority of cases it is entirely 
latent, as it is rare for the inflammation to be sufficiently severe and wide- 
spread to interfere seriously with pancreatic digestion. It is generally 
found accidentally during an operation for gall-stones, or at autopsy if the 
primary disease proves fatal. In an individual in whom the pancreas 
completely surrounds the common bile-duct jaundice is likely to develop. 
It is generally the only symptom, and chronic painless obstructive jaundice, 
developing insidiously without any of the initial symptoms characteristic 
of catarrhal jaundice, is generally due to chronic pancreatitis. The gall- 
bladder is dilated unless chronic cholecystitis has made relaxation of the walls 
impossible, but it is generally difficult to recognise by palpation, and the liver 
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is often enlarged and abnormally hard, but not tender. In the rare cases in 
which pancreatic indigestion is present, the stools contain excess of fat and 
undigested meat (p. 612 ) and diarrhoea may result ; the deficient digestion 
causes very gradual emaciation with increasing weakness. In exceptional 
cases diarrhoea is severe, emaciation is rapid and extreme, and there is 
complete anorexia. 

Diabetes rarely results from chronic pancreatitis, but it may occur in 
very chronic cases if the inflammation spreads into the lobules and invades 
the islands of Langerhans. 

Though chronic pancreatitis itself does not give rise to pain, severe 
attacks of colic are occasionally observed as a result of attacks of subacute 
necrosis even in the absence of gall-stones ; the pain tends to radiate 
along the left costal margin, and to bore through to the muscles immedi- 
ately to the left of the lower dorsal spine and to the angle of the scapula. * 
Left-sided pain of this kind in gall-bladder disease should suggest the possi- 
bility that the pancreas is involved, and in chronic gastric and duodenal 
ulcer that penetration into the pancreas has occurred. 

Diagnosis. — It is rarely possible to determine with certainty whether 
chronic pancreatitis is present as a complication of gall-stones or of the 
other conditions with which it may be associated. If hyperglycsemia with 
or without glycosuria develops in such a case, it is extremely probable that 
the pancreas is becoming aflected. The changes in the faeces, which result 
from the absence of pancreatic digestion, do not prove that the pancreas is 
affected in a case of chronic jaundice, as in individuals in whom the duct of 
Santorini does not function obstruction of the ampulla of Vater may prevent 
the pancreatic juice as well as the bile from reaching the duodenum, although 
the pancreas is healthy. 

The possibility of chronic pancreatitis should be considered in all cases 
of chronic jaundice in which the cause is doubtful. If the jaundice is pre- 
ceded by symptoms of acute febrile gastro-duodenitis, catarrhal jaundice is 
the most likely diagnosis. Attacks of pain, even in the absence of a character- 
istic history, make the presence of gall-stones probable. In the absep^ie of 
such attacks, especially if the gall-bladder be enlarged, either chronic pan- 
creatitis or a growth is probably present. A growth is much more commonly 
associated with chronic pain, and emaciation and weakness develop more 
rapidly than with chronic pancreatitis. It is often impossible, however, 
oven at an operation, to distinguish between a growth of the head of the 
pancreas and chronic pancreatitis ; only when a patient recovers completely 
and permanently is it possible to be certain that the condition was 
inflammatory. 

Prognosis. — The prognosis depends upon that of the primary condition 
in secondary cases, and the presence of chronic pancreatitis does not alter 
the outlook in operations for gall-stones. In cases of apparently primary 
pancreatitis complete recovery has taken place after an exploratory opera- 
tion in which nothing was done . Chronic pancreatitis only causes death in the 
presence of complications. In one case death followed peritonitis secondary 
to rupture of the distended gall-bladder the day before an operation was to 
be performed. In another the patient, who had suffered from painless 
jaundice for six months, refused operation, and death resulted from gastro- 
intestinal hflsmorrhage, the exact source of which could not be found at 
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the autopsy ; it was apparently secondary to subacute necrosis of the liver, 
which had resulted from the long-continued biliary stasis. 

Treatment. — It is only necessary to consider the treatment of those 
cases which appear to be primary, as when the pancreatitis is secondary no 
treatment beyond what is necessary for the primary disease is required. If 
the jaundice does not abate within three months, or a shorter period if the 
patient rapidly loses weight and strength or the Isevulose test shows that the 
functional efficiency of the liver is becoming impaired, an operation should 
be performed. A cholecystenterostomy will cure the jaundice, remove one 
source of irritation of the pancreas by draining the infected bile, and prevent 
the development of secondary inflammation and necrosis in the liver. The 
operation has no ill effects, and should therefore be performed in spite of 
the fact that some cases have recovered when nothing was done at the 
"operation. 


SYPHILIS OF THE PANCREAS 

The pancreas is affected in 20 per cent, of cases of congenital syphilis in 
the newborn ; in most cases the liver is simultaneously affected, and some- 
what less frequently the spleen, bones, lungs and other organs. The gland 
is enlarged and hard owing to proliferation of the interlobular connective 
tissue ; the gland-cells atrophy, but the islands of Langerhans escape. 

Syphilis in adults occasionally gives rise to chronic pancreatitis, and 
much less frequently to gummata of the pancreas. 

Symptoms. — The symptoms are those of chronic pancreatitis or carcinoma 
of the pancreas. ITie tumour may be palpable, and it may lead to obstruction 
at the pylorus or duodeno-jejunal flexure with persistent vomiting. The 
occurrence of diabetes in a syphilitic patient should suggest that the pancreas 
may be affected. The Wassermann reaction should always be tested in cases 
of suspected chronic pancreatitis and carcinoma of the pancreas, whether 
the diagnosis is made clinically or at an operation, and in diabetes, and aiiti- 
syphflitic treatment instituted if it is positive. 


PANCREATIC CALCULI 

Etiology. — Pancreatic calculi are extremely rare. The majority of 
cases have occurred in middle-aged men. 

Pathology.---Between five and ten calculi are generally found, but in 
rare cases one only or as many as 300 may be present. They are white, 
yellow or brown, and vary in size from mere sand to smooth or irregularly 
shaped masses, an inch or more in length. Although pancreatic juice contains 
no calcium carbonate, this is the chief constituent of the calculi, which 
consequently throw much more definite shadows than gall-stones with the 
X-Rays. If they reach the ampulla of Yater, a deposit of cholesterol and 
bile-pi^ent may form over them, causing them to Income externally indis- 
tinguiimable from gall-stones. Calculi never form in a healthy pancreas ; 
they result from infection of the ducts and stagnation of the secretion. The 
ducts behind the calculi are dilated and show catarrh of their walls, and 
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chronic pancreatitis is often present, but suppuration is very rare. The 
condition may be associated with gall-stones. 

Symptoms. — In most cases the calculi have only been discovered after 
death. They may cause attacks of epigastric pain very similar to biliary 
colic, but the pain radiates along the left costal margin and may extend to 
the angle of the left scapula, and vomiting is generally absent. Fragments 
of calc^i may be passed after an attack. Obstruction of the main pancreatic 
duct may lead to the changes in the stools and urine described on p. 714. 
A stone may cause jaundice by pressing on the common bile-duct or by 
passing into the ampulla of Vater. 

Treatment. — If the condition is diagnosed the calculi should be removed 
by operation. 


PANCREATIC CYSTS 

iEtiology. — Simple obstruction of the pancreatic duct leads to atrophy 
of the secreting tubules and not to the formation of cysts. Only when 
chronic pancreatitis is also present retention cysts may develop ; most are 
secondary to gall-stones, a few to pancreatic stones or a tumour. 

Hydatid cysts may develop in the pancreas, and a few cases of congenital 
cystic disease, generally associated with cystic disease of the kidneys, have 
been described. 

A large proportion of so-called pancreatic cysts are really pseudo-pan- 
creatic cysts, being collections of fluid in the lesser sac of the peritoneum, 
the foramen of Winslow having been occluded by peritonitis. About a 
quarter of these cases follow an injury to the pancreas, which causes the 
escape of blood and pancreatic juice into the lesser sac with secondary 
peritonitis. In the remaining cases serous fluid collects slowly as a result 
of local peritonitis secondary to pancreatitis, the condition being analogous 
to a pleural effusion following pneumonia. 

Pathology. — A single large pancreatic cyst may contain as much as 
14 pints of fluid. Multiple cysts of various sizes, often quite small, may 
occur. Fragments of gland substance may be found in their walls. The 
cyst is sometimes in direct communication with the pancreatic duct, but in 
other cases the latter is obliterated. It is often adherent to the surrounding 
parts. It may rupture into the lesser sac of the peritoneum, the general 
peritoneal cavity or the stomach. 

The contents of true pancreatic cysts are generally turbid and dark 
reddish-brown or yellow in colour. The fluid is alkaline, slightly viscid and 
albuminous, and may contain altered blood ; microscopically degenerated 
epithelial cells, leucocytes, and occasionally crystals of cholesterol and rarely 
of leucin and tyrosin are found. Tlie pancreatic ferments are often absent, 
especially in old cysts. 

Symptoms. — Thereare often no symptoms when the tumour isaccidentally 
discovered. In other cases symptoms due to the disease which gave rise to 
the cyst may precede its discovery. When the cyst has reached a consider- 
able size there may still be no symptoms, but sometimes attacks of epigastric 
pain, which may radiate to the left shoulder, occur ; they are sometimes 
accompanied by vomiting, wasting and jaundice. Glycosuria is very rare, 
but true diabetes lias developed in a few cases. 

46 
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The tumour is generally in the centre of the upper part of the abdomen, 
but it often extends farther to the left than the right. It does not move 
on deep respiration and ia, only very slightly movable in each direction. 
As it grows it extends farther down and may finally appear to fill the entire 
abdomen. It is smooth, rounded and elastic ; a thrill is often produced on 
striking it. A large cyst may push the diaphragm upwards and impede 
respiration. It may compress die stomach and intestines and cause in- 
digestion and constipation ; very rarely it obstructs the common bile-duct 
and causes jaundice or obstructs the inferior vena cava and causes oedema 
of the legs. 

Its relation to the stomach and colon can bo readily determined by means 
of the X-Rays after a barium meal and enema. It is first behind the stomach, 
but as it enlarges it generally reaches the anterior abdominal wall between 
the stomach above and the transverse colon below. Less frequently it 
comes forward above the stomach or below the transverse colon between 
the leaves of the mesocolon. It generally grows very slowly, but sudden 
enlargement may result from haemorrhage into it. 

Diagnosis. — TJiere ought to be no difficulty in diagnosing a pancreatic 
cyst from ascites and from a hydronephrosis, enlarged gall-bladder, ovarian 
cyst or distended bladder. It is impossible to distinguish a true pancreatic 
cyst from a pseudo-pancreatic cyst clmically ; even at an operation the 
distinction may be impossible. Mesenteric cysts are generally more movable 
than pancreatic cysts. 

Treatment. — The cyst should be emptied and drained by operation. 
It is never wise to attempt to remove it owing to the dense adhesions which 
often fix it to its surroundings. 'Phe immediate results of operation are 
very satisfactory, but a recurrence is iu)t uncommon. 


CAKt.’INOMA OF THE PANCllEAB 

iEtiology. — Primary carcinoma of the pancicas occurs about three 
times as frequently as primary carcinoma of the liver, but whereas secondary 
carcinoma ot the liver is very common, secondary carcinoma of the pancreas 
has only one-third of the frequency of the primary disease. In secondary 
carcinoma the pancreas is generally invaded by direct spread of the growth 
from the stomach ; less frequerdly a small secondary deposit is found when 
the primary disease is situated in some distant situation . 

Cancer of the pancreas occurs three times as frequently in males as in 
females. 

Pathology. — The head of the pancreas is involved in 75 per cent, of 
cases, in some of which the disease probably originates in the pancreatic 
ducts. Cancer of the head of the pancreas obstructs the duct, which becomes 
dilated and occasionally forms retention cysts. The stasis of the pancreatic 
secretion frequently leads to chronic pancreatitis and very rarely a pancreatic 
calculus. Secondary deposits are often found in the neighbouring lym- 
phatic glands, the liver and peritoneum, and less often in more distant 
organs. 

Symptoms. — ^Wlien the head of the pancreas is involved, jaundice is 
genexalljr present owing to pressure on the common bile-duct, but the 
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latter may escape if it is not embedded in the gland. The jaundice 
increases until it is very intense, bile being then completely absent itom 
the fsBces. The gall-bladder is almost always distended and is generally 
palpable ; the liver is also generally large and hard. When the growth is 
confined to the body or tail of the pancreas there is no jaundice unless the 
duct is compressed by a secondary deposit, and neither the gall-bladder nor 
liver is enlarged. There are no distinctive s 3 nnptoms, and a correct diagnosis 
is rarely made before death. Severe pain is present in most cases. It is 
generally left -sided and often radiates through 1o the back. Occasionally 
attacks of colic occur in the same region, especially at the onset of jaundice. 
Wasting is rapid in almost all cases, and the pal lent becomes progressively 
weaker. If the head of the pancreas is involved, the stools may 
have the characteristic described on page 714. and diarrhoea is likely to, 
occur. 

The tumour is not often pal 2 )able, as it is deep-seated and likely to be 
hidden by the enlarged liver and the ascites, which is present in a third of 
the cases as a result of malignant peritonitis or pressure on the portal vein. 
In thin patients it is sometimes felt just above the umbilicus ; it is hard, 
fixed and sometimes sliglitly tender. 

Diagnosis. — Chronic jaundice due to carcinoma of the head of the 
pancreas must be diagnosed from chronic pancreatitis, a gall-stone in the 
ampulla of Vater, and carcinoma of the ampulla of Vater. Pain is often 
absent in chronic pancreatitis and the general health is very little impaired, 
whereas in carcinoma pain radiating to the left side of the back or in the back 
alone is often present, and there is a steady deterioration in health. A gall- 
stone rarely reaches the ampulla of Vater without a preceding attack of 
colic, whereas jaundice is generally the first symptom in carcinoma of the 
head of the pancreas ; the jaundice in the former is often incomplete and 
intermittent instead of complete and ]>ermanent, pyrexia is common, ana 
rigors may occur owing to infection of the bile passages. In carcinoma 
of the ampulla of Vater the jaundice, which is ac(!ompanied as in carcinoma 
of the pancreas by dilatation of the gall-bladder, is less complete and more 
intermittent than might be expected ; it can sometimes be recognised with 
the X-Rjiys by the characteristic filling defect it produces in the duodenum, 
and it always leads to the presence of occult blood in the stools. 

In the absence of jaundice the po.ssibility of a growth of the tail of the 
pancreas should be considered in a jatient whose general condition suggests 
that he is suffering from cancer, but in whom no evidence of disease can be 
found ill the organs most commonly affected ; the possibility is converted 
to a probability if he complains of severe pain boring through to the left 
side of the back. 

Prognosis. — Death generally occurs vrithin six months of the onset of 
symptoms and is rarely delayed beyond a year. 

Treatment. — If there is the smallest doubt about the diagnosis in a 
case of chronic jaundice, an exploratory laparotomy should be advised. 
If a growth of the pancreas is found, a cholecystenterostomy should be 
performed in order to relieve the jaundice and thus save the patient from 
one of the most distressing of his symptoms. Moreover, in numerous 
instances permanent recovery has followed this operation when performed . 
for a supposed growth of the pancreas, the surgeon having mistaken chronic 
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pancreatitis for a growth. No operation can be of any use in the absence 
of jaundice, even in the rare cases in which a correct diagnosis is made. 

Arthur F. Hurst. 


VISCEROPTOSIS 

Synonyms. — Gl&ard’s Disease ; Enteroptosis. 

/Etiology and Pathology. — Visceroptosis is most frequently due to a 
fall in intra-abdominal pressure, caused by weakness of the abdominal and 
pelvic muscles, the normal tone of which maintains the viscera in position. 
The tone of the abdominal muscles is often impaired by the stretching which 
they undergo during pregnancy. After parturition the sudden diminution in 
the volume of the abdominal contents is so great that a considerable fall in 
intra-abdominal pressure occurs, as the stretched muscles are at first very 
lax. If the patient remains in bed for a siifiicicnt period, they gradually 
regain their tone, and the separated recti come together again, but otherwise 
they become permanently weakened. Weakness of the abdominal muscles is 
common among people who take too little exercise. Atrophy and degenera- 
tion of the abdominal muscles are also produced by malnutrition in such 
conditions as rickets and prolonged fevers. 

The pelvic floor consists of a muscular diaphragm, which is formed by 
the levator ani, together with other less important muscles. These may be 
damaged in difficult labour, and a slighter degree of weakness is frequently 
present in addition to that of the abdominal muscles in individuals who lead 
a sedentary life. 

When the intra-abdominal pressure is abnormally low, the viscera drop 
directly gravity comes into play, but at first they regain their normal position 
as soon as the individual lies down. At a ]ater stage, when the daily descent 
of the viscera has continued for a considerable time, the displacement persists 
in the horizontal position. 

The degree of ptosis of the different organs depends upon their weight 
and upon the length and elasticity of their peritoneal attachments, which, in 
the absence of their natural support, act as true ligaments. 

True visceroptosis must be distinguished from the “ hyposthenic habitus,” 
a constitutional condition common in women, but comparatively rare in 
men, which is characterised by a long narrow chest and a small epigastric 
angle. In this the viscera are congenitally lower than in the average 
individual, owing to the relatively small capacity of the upper part of the 
abdominal cavity. 

Symptoms. — Most of the symptoms of visceroptosis occur only when the 
erect position is assumed. They consequently disappear on lying down and 
are absent at night. They are temporarily relieved when the lower part of 
the abdomen is compressed by means of the hand, and in women they 
frequently show a steady improvement as pregnancy advances owing to the 
rise in intra-abdominal pressure and the support given to the viscera by 
the growing uterus. They are often worse in the later part of the day than 
in the morning owing to the progressive relaxation of the abdominal muscles 
resulting from fatigue. 
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The symptoms have been ascribed in turn to the kidneys, stomach, 
intestines and uterus, according to which happened to be the special object 
of study. It is certain, however, that the general effects are commonly of 
much more importance than those due to ptosis of individual organs. 

Gastroptosis. — Gastroptosis is uncommon, and even when present it is 
rarely the cause of symptoms. The normal stomach varies greatly in length. 
In the erect position it swings between the CBsophagus, where it passes throu gh 
the diaphragm, and the junction between the movable duodenal bulb and 
the descending retro-peritoneal portion of the duodenum. In a stomach of 
average length the umbilicus (or inter-iliac line) is about half-way between 
the lesser and greater curvatures. The greater curvature of the short hyper- 
sthenic stomach does not reach the umbilicus. On the other hand, in the long 
stomach, which is particularly common in individuals with a hyposthenic 
habitus, the lesser as well as the greater curvature is below the umbilicus, * 
and the latter may reach the true pelvis. This condition has generally been 
called gastroptosis, but, as it is congenital and the stomach has never occupied 




Fia. 19. — Gastroptosis without duodenal ptosis, resulting in Idnk at junction between 
bulb and descending part of duodenum : (a) standing, (6) lying. 

From “ Gastric and Duodenal Ulcer ” (Hurst and Stewart). (Oxf. Med. Pub., 19g9.) 

a higher position, the name is quite inappropriate. Moreover, the long 
stomach is just as competent as a short one or one of average length. 

When the abdominal muscles become weak, a long stomach is likely to 
be more affected than one of ordinary length, and a short one does not drop 
at all. But the gastroptosis caused in this w^ay does not lead to kinking of 
the pylorus, as the pyloric end of the stomach together with the first part 
of the duodenum is surrounded by peritoneum and is freely movable. It 
may, however, give rise to a kink where the first part of the duodenum joins 
the second or descending i)art, as the latter is situated behind the peritoneum 
and is less mobile (Fig. 19). Discomfort may then occur, which begins during 
the meal and reaches its greatest intensity as soon as all the food has been 
taken. It depends more upon the quantity than the quality of the food, 
milk producing just as much disturbance as an equal weight of solid food. 
In most cases, however, the duodenum drops with the stomach, and a con- 
siderable degree of gastroptosis may be present with little or no gastric 
disturbance (Fig. 20). It is thus always necessary to note the position of the 
duodenum as well as that of the stomach during an X-Ray examination : if 
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the upper extremity of the duodenum is not at least an inch above the 
umbilicus, duodenal ptosis is present. 

After having found the ;^sition of the stomach and duodenum in 
the erect and horizontal positions, it must next be determined whether the 
stomach evacuates its contents in a normal maimer. If the duodenum drops 
with the stomach, the passage of food out of the stomach and through the 
duodenum is generally normal in rate. This is also sometimes the case even 
if the duodenum has not dropped, but more frequently, especially if the 
ptosis is well marked, it can be seen with the X-Rays that, although the food 
may pass without dilficulty from the stomach irito the first part of the duo- 
denum, there is delay in the passage beyond this point. 

A second examination should be made 6 hours after the opaque meal, 
no food having been taken in the interval. The patient should not lie down, 
'but should follow Ids ordinary occupation. Gastric stasis is present if the 
stomach still contains food at this second examination. In order to decide 
whether this is due to the ptosis, a second opaque meal should be given on 



(a) W 

Fio. 20.'-Gastioptosis with duodenal ptosis: (a) standing, {b) lying. 

From “Gastric and Duodenal Ulcer” (tluist and Stewart). (Oxf. Aled. Pub., 1929.) 

• 

another day, and the patient should lie on Jjis right side in the interval between 
the two examinations. If the ptosis is the sole cause of the stasis, the stomach 
will be empty in 6 hours, and if an intermediate examination is made it will 
probably be found to be already empty in 3 or 4 hours. If there is no delay 
in the evacuation of the stomach in the erect position, the indigestion is not 
due to the gastroptosis. 

It is important#to observe whether voluiitary contraction of the abdominal 
muscles in the erect posture is sufficient to raise the stomach to its normal 
position, as if this is the case the prognosis is good, and abdominal exercises 
and massage together with the tcmjx)rary use of a support will probably 
result in a cure. If the stomach cannot be raised to the normal position in 
this way, the back should be supported by the left hand whilst the lower 
part of the abdomen is pressed inwards and upw^ards with the right. In 
most cases this results in raising the stomach to the normal position, which 
indicates that an abdominal support is likely to give relief, though it will not 
by itself cure the condition. 

Enteboptosis (Coloptosis). — Ever since Gl&iard drew attention to the 
condition he called enteroptosis,” this has generally been supposed to 
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produce kinks of the intestines, especially at the flexures of the colon, which 
give rise to obstruction to the onward passage of issces, and a pelvic csBcum 
and a low transverse colon are often referred to as if they are invariably 
associated with constipation. But I have seen a pelvic csscum in almost as 
large a proportion of strong healthy individuals, especially females, with 
perfect digestion and no constipation as of constipated patients. The colon, 
like the stomach, varies greatly in length. When the ascending colon is un- 
usually long the csBcum is situated in the pelvis even on lying down. I have 
rarely seen the transverse colon pass in a straight line from the hepatic to 
the splenic flexure except in high-caste Indians. The lowest part of the 
transverse colon of normal people is almost always situated well below the 
umbilicus in the erect position. When it is longer than the average, as it is 
in most people with a long stomach, it reaches the true pelvis. Under these 
conditions neither the pelvic caecum nor the pelvic transverse colon can be* 
regarded as a result of ptosis. 

The i)osition of the colon varies greatly in the course of the day : it is 
lowest when full and highest when empty (e.ff. just after defaecation) ; it is 
depressed by a full stomach ; and a pelvic caecum and transverse colon are 
raised out of the pelvis by a full bladder. In normal individuals examined 
with the X-Rays the liepatic and splenic flexures often appear to be acutely 
kinked . This is the result of the shadow being cast in a single plane, as the 
limbs of the flexures belonging to the transverse colon are in front of those . 
of the ascending and descending colon respectively, and the flexures appear 
to be acute, although they form a wide angle when looked at from the 
side. 

The constipation, which is often associated with visceroptosis, is generally 
due to the weakness of the abdominal and pelvic muscles and the ptosis of 
the diaphragm ; this interferes with the voluntary part of the act of defeeca- 
tion. Ptosis of the transverse colon never leads to kinking at the hepatic 
flexure, as the caocum and ascending colon drop with it. A true kink is 
occasionally produced at the splenic flexure, as the phreno-colic ligament is 
stronger than any other of the intestinal attachments. A dragging^pain 
together with a sense of distension may then be felt in the left hypochondnum. 

The characteristic bulging of the lower pai*t of the abdomen and retraction 
of the epigastrium seen on standing are due mainly to ptosis of the small 
intestine, but are of no clinical importance. 

Hbpatoptosis. — When the liver drops it rotates towards the right, or less 
frequently it falls forward so that its upper surface bulges in the epigastrium. 
The condition can be recognised by palpation and percussion, the upper 
border of the hepatic dullness being abnormally low. A palpable liver is thus 
not necessarily an enlarged one, but may simply be displaced. It gives rise 
to no special symptoms beyond a vague discomfort in the right hypochondrium 
which may radiate towards the shoulder ; it is increased by jumping, walking 
and coughing, and disappears on lying down. 

A dropped spleen can be distinguished from a large spleen by the fact that 
it can be manipulated into its normal position, where it is no longer palpable ; 
it generally gives rise to no symptoms, but in very rare instances great pain 
is produced by twisting of its pedicle. 

For nephroptosis^ see p. 1316. 

When the pelvic floor is weak, it allows the pdme viscera to drop, and 



728 


DISEASES OF THE DIGESTIVE SYSTEM 


letroflezioD of the uterus generally occurs simultaneously ; it may also 
result in actual prolapse of the uterus and rectum. 

Downward displacement of the diajihragm results in dyspnoea, as, being 
constantly in the position of extreme inspiration, it is no longer possible for 
its normal respiratory excursions to occur. This is particularly noticeable in 
patients with weak hearts, whose abdominal muscles have been stretched 
by an accumulation of ascitic fluid which has since been absorbed or tapped . 
The downward displacement of the diaphragm is accompanied by a similar 
displacement of the heart, which gives rise to no special symptoms. 

Under normal conditions the abdominal wall and pelvic floor are the 
only support of the viscera ; the peritoneal folds help to maintain them in 
position, but they do not support their weight. If, as a result of weakness 
of the muscles of the abdominal wall and of the pelvic floor, the viscera 
• drop when the individual is erect, a pull is exerted on the peritoneal fc lds, 
which become true suspensory ligaments. Their sensory nerves are constantly 
stimulated, the patient often complaining of vague abdominal discomfort, 
which is generally described as a weight or pressure or as being of a dragging 
nature ; it is relieved by lying down and by pressure upon the lower part 
of the abdomen. The discomfort is most marked in neurasthenic individuals 
owing to the irritability of their nervous system ; if the nervous system is 
healthy it may be completely absent. It is increased by exercise and physical 
fatigue and to a less extent by mental fatigue. The chronic pain aggravates 
the nervous depression, a vicious circle being thus produced, but neurasthenia 
is never a result of visceroptosis alone. 

Visceroptosis leads to an alteration in the centre of gravity of the body. 
In Older to maintain the upright position certain muscles of the spine which 
are ordinarily little used are brought into action ; this is a frequent cause of 
chronic backache. 

The maintenance of the circulation when the erect position is assumed 
depends to a considerable extent upon the tonic contraction of the abdominal 
muscles. When this is deficient, as it is in visceroptosis, the abdominal 
veins dilate and the pulse becomes abnormally accelerated on standing ; 
giddiness and syncope may also occur. 

Treatment. — Much can be done to prevent visceroptosis in women by 
proper management of the puerperium. The patient should remain in bed 
for the first 12 or 14 days after parturition, in order that the most active 
period of involution of the pelvic organs should be completed before the 
uterine supports are subjected to strain. But when much bruising has 
occurred, especially in the case of primiparee, or when the mother is much 
debilitated by frequent child-bearing, this period should be extended to 3 or 
4 weeks. During the whole of this time exercises for the abdominal and 
perineal muscles should be regularly practised under expert supervision. 
Most of the time during the first few days after getting up should be spent 
on a couch, and a return to full physical activity should only be permitted 
after 6 weeks. 

The first indication in the treatment of visceroptosis is to raise the intra- 
abdominal pressure. In order to do this the condition of the abdominal and 
pelvic muscles must be improved. Exercise out of doors and special remedial 
exercises are of ^at value. It is essential to prevent the over-stretching of 
the muscles, which occurs whenever the erect position is assumed, as it is 
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impossible for them to regain their normal postural tone so long as they have 
to bear the weight of the viscera for the greater part of the day. In many 
cases, therefore, a support is required for a time, out it should be discarded 
as soon as the abdominal muscles have regained their normal postural tone. 
An abdominal support should fit closely to the symphysis pubis and Poupart’s 
ligaments below ; it should not extend above beyond the umbilicus. It 
should be so made that it presses the abdominal contents upwards, back- 
wards and inwards. In mild cases of visceroptosis in women all that is 
necessary is a special straight-fronted corset, which does not constrict the 
waist, but supports the lower part of the abdomen . In most cases, however, 
a light support, hinged in the middle line and fixed in position by steel springs, 
which pass over the hips to end in pads applied to the sacrum, is required. 
The abdominal support should always be put on when the patient is lying 
down with the pelvis raised so that the organs are held in proper position, ' 
and it should be worn all day. Not infrequently the X-Rays show that the 
stomach and colon drop on standing almost or quite as far when the support 
is worn as without it. This is particularly likely to occur in cases in which an 
organ falls into the true pelvis, as the support docs not then reach low enough, 
and in thin patients upon whom it is impossible to exert sufficient pressure. 
Such a patient, however, often derives benefit from wearing a support, 
although it does not hold the colon or stomach up. It acts by increasing the 
intra-abdominal pressure, many of the symptoms ascribed to kinks being 
really the result of the low intra -abdominal pressure interfering with the 
circulation and with the proper performance of defascation. 

When visceroptosis is due in part to weakness of the pelvic floor, this may 
require treatment by pessaries and local operations, which have the object 
of restoring the injured parts to a more normal condition, but an exercise 
for the levator ani muscles is often of great value in such cases. The patient 
is instructed to perform the movement she would make were she attempting 
to overcome an urgent desire to defsecate. The exercise should be repeated 
about thirty times twice a day while in the recumbent position. I have 
often seen a tendency to prolapse of the rectum and of the uterus overoome 
in this way, the associated dyschezia being cured at the same time. 

Gastroptosis only requires treatment in the exceptional cases in which 
it has led to definite gastric stasis. In slight cases the patient should lie 
down after meals, but in severe cases, in which there is much emaciation or 
the abdominal muscles are greatly atrophied, it is best for her to remain in 
bed for some w^eeks, as by this means the intra-abdominal pressure is reduced 
to a minimum, and all tension is removed from the abdominal and pelvic 
muscles. The foot of the bed should be raised as high as possible, as this 
helps the organs to return to their proper position, which is often maintained 
after the patient gets up again, especially if she gains weight during the rest. 
She should lie on her right side during and for an hour after meals. 

> She should only sit up to open her bowels and to wash when her stomach is 
empty before breakfast, and even then a pad should be bandaged over the 
lower part of the abdomen so that the stomach should not drop. After the 
complete rest is over she should continue to wear an abdominal support and 
should at first lie for an hour on her right side after meals. Small meals 
should be given at frequent intervals, and food should be chosen which contains 
a maximum of nourishment in a minimum of bulk. Upward massage is 
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useful, especially if the stomach or colon is low in the horizontal as well as 
in the vertical position ; it is most effective if the masseuse gives her &st 
treatment under the X-Bay screen, so that she can see what manipulations 
are required to bring the stomach and colon back to their normal position. 

In no circumstances should any operation be performed for raising dropjxjd 
viscera. I have never seen the slightest benefit follow, and the mental 
condition of many of the patients makes surgical interference of any kind 
most undesirable. 


GASTKO INTESTINAL ALLERGY 


When paroxysmal attacks of abdominal pain, often associated with 
vomiting or diarrhoea or both, are not obviously the result of biliary or renal 
colic, the possibility of abdominal allergic attacks should be considered. The 
pain may occur in any part of the abdomen, a nd its situation generally varies 
in different attacks. The onset is sudden, and the attack terminates abruptly 
after a period lasting for a few minutes to 24 or 48 hours. The patient has 
no abdominal symptoms of any kind in the intervals between the attacks, 
which may occur almost every day or not more than once or twice a year. 
Nothing abnormal is found on examining the abdomen between the attacks, 
and during the attacks there is little or no rigidity and generally little or no 
tenderness. The pain may be extremely severe and only partly relieved by 
morphine. It is often associated with vomiting and, when the pain is in the 
lower part of the abdomen, watery diarrhoea vdth or without mucus, but 
without blood, is generally present. 

The patient often gives a family history of asthma, hay fever, skin diseaes 
or migraine, and he is often himself a sufierer from one or other of these 
conditions. The abdominal attacks generally occur, however, during periods 
of complete freedom from other allergic manifestations, so that the frequent 
presence of slight eoainopliilia is an important help in diagnosis. Still more 
characteristic is the complete relief obtained by injecting 2 to 5 minims of 
adrenaline (1 in 1000), as this drug has no effect on any other form of abdominal 
pain. 

Cutaneous reactions may show that the patient is sensitive to certain 
articles of food, especially wheat, milk and eggs in the case of children, and 
pork or other flesh food and spinach in adults, but the absence of such 
reactions does not exclude an allergic origin of the symptoms, nor does their 
presence prove with certainty that the articles consumed must be excluded 
from the diet. Gastro-intestinal allergy occurs at all ages, but is probably 
most common in infants and children. 

Treatment. — The patient should avoid any articles of food wliich he has 
found give rise to attacks, and also any.which give a positive cutaneous reaction. 
If attacks continue to be frequent, the effect of ^ grain of ephedrine 'hydro- 
chloride three times a day before meals should be tried. Nocturnal or early 
morning attacks may be prevented by taking 1 to 2 grains of luminal on going 
to bed. The patient should learn to give himself amenaline, and at the first 
sign of an attack he should inject the smallest dose which experience shows 
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prevents an attack : generally 1 to 3 minims are sufficient. The injection 
can be repeated at intervals if the attack does not at once completely 
disappear. 

Arthur F. Hurst. 


DISEASES OF THE PERITONEUM 

ACUTE PERITONITIS 

Definition.- Peritonitis is the disease which results from infection of the 
pf3ritoneum with bacteria. Owing to the large area of the peritoneum and 
its great powers of absorption the results are very severe, and because of its ’ 
intimate relationship to the alimentary canal the risk of such an infection 
occurring is considerable. 

.£tiology. — Infection may reach the peritoneum (1) from without ; 
(2) by the blood stream ; and (3) from the contained organs. 

1. Infection from without is possible in the case of wounds, but is of 
infrequent occurrence. In most instances severe abdominal wounds injure 
the contiiined viscera also, and the consequent peritonitis is usually the 
result of this. 

2. Infection by the blood stream is an occasional though uncommon 
mode of infection. In stre])tococcal and staphylococcal septicaemia peritonitis 
may occur as a terminal event ; it frequently gives rise to so few 
symptoms, however, that its existence is unrecognised during life. When 
pneumococcal peritonitis complicates pneumococcal lesions elsewhere the 
infection is imcloubtedly blood borne. 

3. Infection from cont.ained or neighbouring organs is by far the com- 
monest cause of peritonitis. The majority of cases depend more or less 
directly on the passage of bacteria from within the alimentary canal owing 
to changes in its walls. The appendix is the most frequent seat ot the 
primary condition. When there is no actual breach of continuity in the 
organ, bacteria escaping through its damaged Wtalls generally lead to the 
formation of peritoneal adhesions and possibly to a local abscess. When, 
however, the infection is particularly virulent or the patient's resistance 
unusually poor, a sufficient local reaction does not take place, and spreading 
diffuse peritonitis results. This is commoner in children than adults, and 
may occasionally occur, even when the local reaction has been good, through 
manipulation or ill- judged surgery separating the adhesions and allowing 
the infection to spread. Diverticulitis and acute cholecystitis are occasional 
aduses of this tyj)ii of acute peritonitis, but more usually result in local 
achesive changes. Peritonitis complicating typhoid fever in the absence 
of perforation, and jmeumococcal peritonitis w^hen associated with pneumo- 
coccal enteritis, have a similar origin. 

In intestinal obstruction and strangulated hernia the changes which 
occur in the bowel wall speedily permit the passage of organisms through it 
to the peritoneum. This takes place first in the neighbourhood of the 
obstruction, but as paralysis and distension spread along the bowel, organisms 
can make their way through, and consequently most cases of this type are 
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widely generalised. The infection, however, is gradual, and the reactive 
forces of the peritoneum have time to respond. By far the commonest 
organism in these cases is the B. coli communis^ usually preceded by or 
accompamed by the Staphylococcus epidermidis albus. 

Perforation of a hollow viscus into the peritoneal cavity is responsible 
for some of the most virulent and widespread cases of peritonitis ; the lower 
the perforation in the bowel, the more virulent the resulting infection will 
be. The appendix is the commonest source, gangrene or a perforating ulcer 
leading to a sudden peritoneal infection before any gradual passage of organ- 
isms has had time to produce a local peritoneal reaction. Perforating ulcers 
of the stomach and duodenum come next in order of frequency ; less common 
causes are perforating ulcers of the ileum, the most important of which is 
the typhoid ulcer, rupture of the gall-bladder, bile-ducts or ureters, and 
'perforating wounds of any of the hollow organs, or leakage from surgical 
anastomoses. Abscesses of the liver, appendix, gall-bladder or Fallopian 
tubes occasionally burst into the general peritoneal cavity. Infection of ihe 
peritoneum may also result by direct spread from neighbouring parts. This 
type of case is particularly common in women, spread taking place either 
directly through the Fallopian tubes, or by lymphatic permeation of the 
uterine walls. Peritonitis is a very rare sequel to infections of the lung and 
pleura, although the reverse is far from unusual. In the infant an infection 
of the thrombosed umbilical vein may lead to peritonitis by direct spread. 

Symptoms. — As acute peritonitis is almost invariably a secondary con- 
dition, its symptoms and course are subject to very considerable variations, 
depending not only on the nature of the primary lesion from which it arises 
and on the nature and virulence of the infecting organism, but also on the 
general condition of the patient. 

1. Acute generalised peritonitis, — This is usually associated with the 
perforation of a hollow organ or the sudden bursting of an abscess into the 
peritoneum, and owes its chief characters to the fact that in such cases the 
peritoneum is suddenly flooded with infection without any preliminary 
preparation. The patient may have been free from any symptoms of ill- 
health, and is suddenly seized with very acute abdominal pain, accompanied 
sometimes by a sensation of something having given way. The pain may 
at first be localised in position, and thus help in the diagnosis of the actual 
lesion ; but it speedily spreads to the whole abdomen, and is followed almost 
at once by a feeling of syncope or collapse. Within a few minutes the patient 
becomes cold and pale ; his features are pinched and betray the most intense 
anxiety ; beads of sweat stand out upon the skin, and the pulse may be 
almost imperceptible. He complains of nausea, but does not often vomit, 
and his respirations are shallow and quickened. In a short time a certain 
amount of improvement takes place ; the pulse, though rapid, is of better 
volume, and the pain may take on an intermittent coUcky character. The 
abdomen is absolutely rigid, and is usually retracted, though it may be dis- 
tended ; it is ver^ tender on pressure. The liver dullness is usually absent ; 
but this is only important if an abdominal examination made at the onset 
of the attack levemed a normal area of dullness. These svmptoms are 
caused by the perforation or other primary cause and the resultant flooding 
of the peritoneum with infective material. Occasionally they may be suffi- 
ciently severe to lead to death by themselves ; but more usually they gradually 
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merge into the symptoms of the consequent acute peritonitis itself. The 
latter are reactive in nature, and are due to Nature’s attempts to limit the 
process. 

The patient becomes extremely restless, this being one of the most char- 
acteristic and distressing features of nearly all forms of peritonitis. Owing 
to the loss of fluid by sweating, vomiting and exudation, the subcutaneous 
tissues become shrunken and give the patient the so-called facies Hippo- 
cratica.” The tongue is dry and furred, and the teeth become covered with 
sordes. The pulse increases in rate and becomes thready and later running 
in character, and the temperature, which at first may be subnormal, rises. 
The abdomen is of a uniformly board-like rigidity and extremely tender. 
It is held immovable, respiration being entirely thoracic, and the patient 
lies with his knees drawn up to relieve the abdominal tension. There is 
usually absolute constipation, and the intestinal sounds are absent. Gradu-' 
ally the paralytic intestine becomes dilated and the abdomen distended. 
Vomiting is early and frequent. The vomited matter is usually only small 
in quantity ; it speedily becomes exceedingly foul, though it is rarely fsecal, 
and the breath is extremely ofiensive. The urine is scanty and may contain 
traces of albumin, and its passage may produce a paroxysm of pain. It 
usually contains a large amount of indican. 

Throughout the whole course of the disease the outstanding feature is the 
pain. This may at first be intermittent and colicky ; but as the peritonitis 
develops it becomes constant and agonising, being increased by the smallest 
movement. In spite of this the restlessness persists, the patient being 
unable to resist the desire to move his limbs. The pain and restlessness, 
with the persistent vomiting, the intense thirst, which is hardly relieved 
by drinking, combine to make the patient’s misery extreme. The pulse 
increases in rapidity until it can scarcely be counted, the extremities become 
cold, the eyes grow more sunken, and the features more pinched. As death 
approaches, the skin takes on a cyanotic hue ; the persistent restlessness, the 
increasing voicelessness, and the remorselessly unimpaired consciousness 
bring death as a merciful release, even though the pain may be somewhat 
relieved towards the end. 

The foregoing description applies to an acute fulminant case of peritonitis, 
running its course to death in from 24 to 48 hours ; its outstanding features 
are a condition of profound shock and toxaemia, giving a measure of the high 
grade of peritoneal absorption. In the aged, and in patients with tabes or 
Bright’s disease, the symptoms may be very atypical ; pain may be but 
little marked, and vomiting and tenderness may be absent, while the bowels 
may act freely throughout. The striking restlessness, the condition of the 
tongue, the pulse and the ultimate meteorism will, however, usually indicate 
the true nature of the condition. 

2. ActUe spreading peritonitis , — This variety differs from the preceding 
in that the peritoneum is not suddenly flooded with infective material, but 
is prepared for infection by the more or less gradual spread of the condition. 
It accompanies many cases of appendicitis, and is a sequel of intestinal 
obstruction if unrelieved for a sufficiently long period. The peritoneal 
reaction is intense, and the coils of intestine become glued together with a 
sticky exudate, wUle pockets of pus form between them. If surgical inter- 
ference is not undertaken these cases may progress for weeks. The pain 
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is at first localised to the region of origin ; but as the infection spreads it 
extends until it may become generalised over the whole abdomen. It is, 
however, never so intense as in the preceding variety, and may be distinctly 
spasmodic in character. Tlie general abdominal symptoms are also less 
severe, the tenderness, rigidity, mctcorism and constipation being of varpng 
grade. The aspect of the patient betokens a profound septic infection, the 
tongue is furred anti dry, the pulse rapid, and the temperature of the hectic 
type. Rigors and sw(*ats are not uncommon, and if left alone the case may 
terminate with fatal septicaemia, suppurative pylephlebitis, or in rare cases 
the pus may accumulate and burst either externally in the region of the 
umbilicus or into one of the hollow viscera. 

3. Pneittnococcal 'peritonitis . — This present scertain fairly characteristic 
features, which in many cases enable the nature of the infection to be cor- 
' rectly diagnosed from the clinical j)icture alone. It is far more frequent in 
children than in adults, and in girls than boys in the proportion of nearly 
7 to 3. It occurs in a diffuse and an encysted form, depending probably on 
the resistance of tin* patient. In many cases there exists a definite pneu- 
mococcal enteritis, the organisms penetrating the wall of the bowel and so 
infecting the peritoneiini. The predominance of the disease in girls is pro- 
bably due to the femah? genitals being a source of infection, as the pneu- 
mococcus has been cultivated from the vagina in some instances. In the 
majority of cases, however, the peritonitis is part of a pneumococcal septi- 
caemia ; thus, when it is secondary to pneumococcal disease of the middle 
ear, local pneumococcal abscesses or pneumococcal arthritis, the blood 
stream appears to be the source of infection, and it probably is so also 
in those cases which follow pneumonia or empyema, since the physics 
of the upper abdomen renders a direct spread through the diaphragm 
unlikely. 

There is a striking resemblance between the symptoms of most forms 
of pneumococcal infection, a resemblance which strongly supports the view 
of their origin in a septicaemia. The onset is usually sudden, often accom- 
pani^id by a chill and a high temperature, the pain is violent and persistent, 
and the prostration severe. The patient has the characteristic flush, the 
respiratory rate is raised, and the accessory muscles of res j)i ration are called 
into play. Vomiting is frequent, and tenderness and rigidity are marked ; 
but in place of the usual absolute constipation there is frequently profuse 
diarrhoea, which, associated with the other symptoms of acute peritonitis, 
is often almost diagnostic. In the diffuse form, unless operation is under- 
taken, death takes place early ; but if the patient lives long enough there 
may be a sudden fall of temperature about the seventh day, as in pneu- 
mococcal pneumonia. 

The encysted and more common variety of pneumococcal peritonitis is 
less severe, and shows a remarkable tendency for pus to collect in the lower 
abdomen. There is the same acute onset as in the diffuse variety ; but the, 
patient then appears to improve for a few days. Later, however, he gets 
gradually worse, the abdomen becomes distended, the diarrhoea changes to 
obstinate constipation, and an abscess forms in the lower abdomen and 
finally bursts at the umbilicus. The exudate in these cases is a greenish, 
odourless pus, which is sufficiently characteristic to enable the infection to be 
diagnosed when it is discovered at operation. 
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4. ^nococcal peritonitis , — Gronococcal peritonitis is rare ; it occurs both 
as an acute diffuse affection of the peritoneum and as a localised pelvic 
inflammation. It is commoner in females than in males, owing to the ready 
channel for infection through the Fallopian tubes, and when it occurs in 
males it is usually secondary to epididymitis. The infection is generally a 
mixed one, the more fragile gonococcus being readily overgrown, and some 
cases of unexplained peritonitis, which on culture show only B. coU, are 
possibly gonococcal in origin. The symptoms do not differ in the diffuse 
oases from those of other forms of acute peritonitis, although the primary 
focus usually gives rise to symptoms. The prognosis is, however, good, and 
the majority of cases, even those presenting severe symptoms, recover without 
operation. 

6. Streptococcal peritonitis , — Peritonitis due to the Streptococcuf pyogenes 
longus is occasionally secondary to lesions of the alimentary canal ; but much 
more frequently it is a sequel of puerperal infections. It occurs commonly 
after a first delivery, and is frequently associated with retained products. 
Infection takes place along the lymphatics of the damaged uterus or through 
the Fallopian tubes, and may be localised in the pelvis ; but it often gives 
rise to generalised peritonitis. The symptoms are characteristic, and are 
associated with evidence of a marked septicaemia. The abdominal walls, 
being already greatly stretchc^d, do not show the usual rigidity, and extreme 
distension occurs rajudly. Diarrhoea is commoner than constipation, and 
a high temperature with rigors is usual. The uterine discharges are offensive, 
the milk secretion is suppressed, and the cases frequently progress to death 
within the first week. This type of infection is more fulminant than any' 
other, except certain cases of perforative peritonitis. 

Diagnosis. — The diagnosis of acute peritonitis is not usually difficult, 
except in cases where the severity of the casual condition is so great that 
it masks the peritoneal response, or where the peritonitis occurs in a patient 
already so severely ill that no respon.se is possible. It is often extremely 
difficult to make a correct diagnosis of the h?.sioii to which the peritonitis is 
secondary, and in imany c;ises this is only possible after laparotomy. ^ The 
most valuable signs of acute peritonitis are the severe pain and tenderness, 
the rigid abdomen, the small, rapid, and thready pulse, the dry tongue, the 
restlessness, vomiting, and constipation, and the absence of sounds of gurgling 
on auscultation. Any of these symptoms may, however, be absent, and a 
diagnosis must be based on their occurrence in combination. In post- 
operative cases thertj is sometimes a remarkable absence of both pain and 
rigidity, and the all-important early recognition of the condition in these 
patients is often one of much difficulty. 

Peritonitis is most likely to be mistaken for lead colic or acute intestinal 
obstruction. From the former it can be distinguished by the fact that the 
abdomen fti peritonitis is usually extremely tender, while in colic pressure 
often, though not invariably, relieves the pain : in colic a blue line is present, 
and the red corpuscles show punctate basophilia, the pain is intermittent, 
and there is usually no vomiting and less extreme rigidity. From acute 
intestinal obstruction the diagnosis is often far more difficult, particularly 
since the two conditions frequently coexist. In the early stages of obstruc- 
tion, before peritonitis has developed, the intermittent nature of the pain, 
the absence of great tenderness or rigidity, the copious nature of the vomit 
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and the evidence of increased peristalsis from inspection or auscultation 
should help to distinguish the two conditions. 

In acute pancreatitis the pain is more definitely hypogastric, the patient 
is usually over middle age, and collapse is extreme. The menstrual history, 
the typical pallor, and the results of vaginal examination usually serve to 
indicate a ruptured tubal pregnancy, and in other acutely painful abdominal 
conditions the localised nature of the pain and the absence of any extreme 
general tenderness help to distinguish the condition from peritonitis. 

The gastric crises of tabes are seldom likely to be a source of error ; but 
the comparative absence of severe symptoms in tabetics, the subjects of 
peritonitis, is very apt to lead to a mistaken diagnosis. 

Basal pneumonia and diaphragmatic pleurisy may lead to acute abdominal 
symptoms. The temperature and pulse, the raised respiration rate, and a 
routine examination of the thorax in all cases should prevent a mistake 
being made. 

Prognosis. — The prognosis of acute peritonitis is always grave, even 
with early surgical treatment. Without operation no case of acute perfora- 
tive peritonitis can be expected to recover ; such exceptions as have been 
recorded must be regarded as medical curiosities. Under these conditions 
death generally takes place within 48 hours, though it may be delayed a 
week or even longer when the perforation is high in the bowel and the latter 
is empty at the time. 

In diffuse spreading peritonitis and streptococcal puerperal infections 
death is almost as invariable, unless operation is undertaken ; but the process 
is less rapid, and a small proportion of cases undoubtedly recover without 
surgical aid. These cases occasionally merge into a form of chronic fibro- 
purulent peritonitis, characteri.sed by the progressive formation of collections 
of pus between neighbouring viscera, and by repeated outbursts of symptoms 
as other parts of the peritoneum become successively involved. This con- 
dition usually terminates in fatal septicaemia, with infections in the pleura, 
pericardium or endocardium. The prognosis in pneumococcal cases is 
considerably better, as, even without operatioji, a fair proportion recover, 
either with or without the formation of a hypogastric purulent collection, 
which may discharge at the umbilicus. In the rare gonococcal cases recovery 
is the rule, and the fatal cases recorded have almost invariably followed 
operation. 

In forming a prognosis the chief importance must be placed on the degree 
of toxsemia and the severity of the intestinal paralysis, and to a less extent 
on the degree of meteorism and the frequency of the vomiting. Spontaneous 
bowel actions or their induction by enemata make the peritonitis relatively 
more favourable. 

The rate of rise of the pulse and its ratio to the temperature are also of 
importance ; cases with a subnormal temperature throughout are almost 
always rapidly fatal. 

Treatment. — The principles that must underlie the successful treatment 
of acute peritonitis are, firstly, the removal or limitation of the process to which 
the peritonitis is secondary by a thorough and speedy exploration of the 
abdomen, followed by closure of a perforation, removal of an appendix, or 
such other measures as the pathology present may indicate ; secondly, drainage 
and relief of tension in the peritoneal cavity ; thirdly, the encouragement of 
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the normal peritoneal reaponse and the least possible damage to its protective 
agencies ; and, fourthly, the combating of the shock and toxaemia. 

By the adoption of the Fowler position, in which the patient is propped 
up in bed in a sitting position, not o^y is infective material removed i&om the 
dangerous diaphragmatic area and brought into contact with the much more 
highly resistant pelvic peritoneum, but at the same time the diaphragm is 
relieved from the pressure of the dilated stomach and intestines. 

A further important adjunct to surgical treatment is the subcutaneous 
injection of large quantities of saline solution. This raises the blood pressure 
and redresses the fluid depletion which has taken place, and, being excreted 
by the peritoneum, it reverses to a certain extent the lymphatic circulation, 
and consequently largely prevents the absorption of toxic material as well 
as dilutes that already present. Anti-gas gangrene serum is often of value 
in combating the toxosmia .>Ising from the paralysed bowel. 

Until a definite diagnosis has been made and operation advised and 
agreed to, the ad^uinistration of opium in any form is definitely contra- 
indicated. V masks the symptoms, and by bringing to the patient and his 
advisiiTs a false sense of security may lead to a fatal delay in undertaking the 
operation. When, however, a diagnosis has been made, and operation is 
agreed to, morphine is beneficial in reducing both the mental and physical 
symptoms, while the necessary preparations are being made. The aperient 
method of treatment was introduced with the object of preventing the 
onset of intestinal paralysis and in order to eliminate as far as possible toxic 
material by the bowel. The great objection to it, however, is the fact that 
in practically no case is the peritoneal infection absolutely general, at any 
rate at first, and consequently there is a danger of spreading infection by 
means of increased peristalsis, while it is doubtful to what extent purgation 
prevents intestinal paralysis if the toxaemia is considerable. The exact 
opposite line of treatment has been the one adopted more and more of recent 
years, morphine being given deliberately and in doses sufficient to afiect the 
respiration rate with the object of diminishing the activity of peristalsis, 
as well as of combating the shock, pain and restlessness, wliich help so lai^ely 
to exhaust the patient’s powers of resistance. It is very doubtful whether 
it ever prevents the response of the bowels to cnemata in cases in which they 
would otherwise respond. If vomiting is a prominent symptom, lavage of 
the stomach is of value. It should, if possible, always be done before opera- 
tion, as post-ana)sthctic vomiting of fecal material is a fruitful cause of fatal 
broncho-pneumonia. 

In pneumococcal cases there is not quite the same urgency for operation, 
and it is sometimes justifiable to wait for a time in the hope of localisation. 
In gonococcal peritonitis, if a diagnosis can be made, conservative treatment 
should be followed ; but if there is doubt, as there often must be, of the nature 
of the infection, or if the patient shows any increase of symptoms, laparotomy 
is the only safe course to follow. 

E, 6, Slesingeu, 
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CHRONIC PERITONITIS 

(a) Localised Chronic* Peritonitis ; Peritoneal Adhesions 

Etiology and Pathology. — Inflammation of the appendix and opera- 
tions on the appendix, especially if followed by drainage, lead to the formation 
of adhesions in the neighbourhood. Adhesions near the hepatic flexure are 
often due to cholecystitis, and less commonly to a subacute or acute perfora- 
tion of a duodenal or gastric ulcer. Pelvic peritonitis, which is a common 
sequel of disease of the female genital organs, often involves the pelvic colon, 
and occasionally the caBcum'and appendix, and tuberculous peritonitis is an 
important cause of local and generalised intestinal adhesions. Dense adhe- 
.. sions are also caused by diverticulitis, esjjccially of the iliac and pelvic colon, 
and occasionally by ulcerative colitis. Adliesiun'’ to the scar are very common 
after abdominal operations, es]:xicially if active inflwmation was present 
at the time of the laparotomy. In many cases bands arc found wliich differ 
in structure and anatomical relations from these inflammau'ry adhesions; 
they are most probably of congenital origin, but perliaps they persist and 
become thickened and altered as a result of mechanical factors. These bands 
are often supposed to form kinks and obstruct the lumen of the bowel. Thus 
those in connection with the end of the ileum are said to cause kinking 
{** Lane’s ileal kink ”) and ileal stasis. There is, however, no evidence that 
any connection exists between ileal kinks and ileal stasis, as structural 
abnormalities found at operation are no ])ro()f that functional abnormalities 
coexist, and the improvement which follows simple division of bands in 
connection with the end of the ileum is so inconstant that the operation is 
now rarely performed. The obstruction offered by an ileal kink is hardly 
ever as great as that offered by the normal ileo-csecal sphincter three inches 
farther on. 

In exceptional cases localised adhesions give rise to partial obstruction, 
particularly in the more distal parts of tlie colon, the contents of which are 
solid, and therefore more easily held back by a slight narrowing in the 
intestinal lumen. In the more proximal parts, such as the hepatic flexure, 
adhesions can only cause any considerable degree of stasis if they give rise, 
as they occasionally do, to a local spasm of the circular muscle-fibres of the 
intestine. Spasmodic strictures of this sort are intermittent, and the obstruc- 
tion which they cause may be more or less completely overcome by anti- 
spasmodic drugs. 

Symptoms. — When the symptoms point to the presence of stasis in one 
particular part of the bowel, especially if there is local tenderness and pain, 
which is increased when the intestinal movements are active after meals or 
during defsecation, the possibility of adhesions should be considered. Their 
presence is rendered more likely if there is a history of some inflammatory 
disease, which could have led to their development ; but as adhesions are 
often present in the absence of such a history, an X-Ray examination is 
essential. It is, however, important to remember that severe local stasis often 
occurs without any organic cause, so that radiograms alone can ^ive no aid 
in diagnosis, palpation under the screen being always necessary in order to 
determine the mobility of the bowel. 

The end of the ileum, as it rises from the pelvis to join the caecum, bends 
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in various directions ; as the shadow on the screen is in one plane only, it is 
natural that it often appears to form one or more acute angles or kin^ ; 
by palpating the abdomen during the examination, especially after inflation 
of the colon with air in order to raise the terminal ileum out of the pelvis, 
it is easy to demonstrate that most of these “ kinks ** are only apparent. 
By manipulation of the abdomen during the screen examination it should be 
possible to separate from each other the limbs of the hepatic flexure and of 
the splenic flexure ; if this cannot be done it may be presumed that they 
are bound together by adhesions. Adhesions in connection with the pelvic 
colon can be recognised by palpation during the administration of an opaque 
enema. It may prove impossible to pass a sigmoidoscope beyond the pelvi- 
rectal flexure or some point in the pelvic colon owing to the fixation of the 
bowel, and attempts to do so cause pain. 

Localised intestinal adhesions occasionally give rise to so much con- 
gestion of the mucous membrane that occult blood may be constantly 
present in the scools and a growth of the colon may consequently be 
simulated. 

Treatment. — In many cases considerable relief follows the administration 
of parafEn to render the stools soft, and the use of belladonna in small doses 
to prevent the intestinal spasm, which may increase obstruction and lead to 
colic. A diet which leaves a minimum of indigestible and irritating material 
but contains sufficient chemical stimulants of intestinal activity should be 
given. Abdominal massage is also often of use ; and if the abdominal walls 
are weak, exercises to strengthen them and a suitable support help to prevent 
dragging upon adhesions. 

Operative treatment is very unsatisfactory, as whatever care is taken, 
there is always a danger of recurrence of the adhesions. Only when they are 
very localised and lead to definite obstruction at one or more points is it 
clearly necessary to divide the adhesions and take steps to prevent their 
recurrence. 


( b ) Diffuse Chronic Peritonitis ; Perihepatitis 

Diffuse chronic peritonitis is a condition in which chronic progressive 
inflammation of the peritoneum occurs independently of tuberculous or 
malignant disease. The peritoneal covering of the liver is often the part most 
involved, and the condition has therefore been called perihepatitis ; but, as the 
ascites is just as much duo to inflammation of other parts of the peritoneum, 
this name is not very appropriate. 

Etiology. — 1. Chronic peritonitis may be associated with chronic in- 
flammatory changes in the thorax. Effusion may occur from all the serous 
membranes (polyorrhomenitis, polyserositis, or Concato’s disease) ; this 
condition is probably in most cases tuberculous. In other cases chronic 
peritonitis is associated with chronic mediastinitis, adherent pericardium 
and pleural adhesions ; the disease may apparently start either above or 
below the diaphragm. The peritoneum covering the liver and spleen is 
generally most involved. 

2. In many cases of chronic peritonitis the kidneys are granular and the 
arteries thickened, the renal condition being probably primary. 

3. Simple chronic peritonitis may be a widespread process of obscure 
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ori^n. It may be associated with chronic gastro-enteiitis caused by alco- 
holism. Ascites caused by cirrhosis of the liver, heart failure or renal disease 
may lead to secondary peritqnitis, especially after repeated tapping, probably 
owing to the irritant action of toxins present in the fluid. 

Pathology. — The liver may be covered with a thick, hard and white 
coating of fibrous tissue, which can be peeled off to expose the smooth peri- 
toneal surface. Perihepatitis is almost always associated with a siiMar 
thickening of the capsule of the spleen and with thickening of other parts 
of the peritoneum. The great omentum may be rolled into a hard cord, 
and the mesentery may be thick and short so that the intestines are tethered 
to the posterior wall of the abdominal cavity. 

Symptoms. — The only impoitant symptom is ascites. Its onset is 
generally gradual, but it may be acute. Frequent tapping is required, and 
the intervals between the performance of paracentesis tend to diminish and 
may finally be as short as a fortnight, when as much as a pint of fluid may 
be poured into the ]:)eritoneaI cavity in a day. 

(Edema, especially of the feet, is frequent in the late stages ; it is gener- 
ally cardiac or renal in origin, but may also be due to pressure on the inferior 
vena cava. 

Course. — The course of the disease is very slow, death generally occurring 
from some intercurrent disease. The general health may remain good for a 
long time. 

For the diagnosis and treatment, sec Ascites (p. 745). 


TUBERCULOUS PERITONITIS 

AEtiology. — The peritoneum is involved in 16 per cent, of fatal cases of 
tuberculosis. Tuberculous peritonitis is rare in infants, and uncommon 
after 30 ; the majority of cases occur between the ages of 3 and 20. Boys 
and girls are equally liable to the disease ; it is found much more frequently 
in ^^omen than men at operations, but more frequently in men than in women 
after death. 

Primary tuberculous peritonitis is uncommon in children and rare ir 
adults. It is probably due to infection conveyed by the intestines, which 
do not themselves become infected, primary tuberculosis of the intestines 
being rare at all ages. More often, especially in children, the mesenteric 
glands become tuberculous, generally without any lesion developing in the 
intestines, and the peritoneum is infected from the glands. In males the 

J )rimary focus may be the prostate, vesiculse seminales or testes, and in 
emales the disease frequently begins in the Fallopian tubes ; but the latter 
may also be infected from the peritoneum. Although tuberculous ulcers 
are found in 76 per cent, of fatal cases of pulmonary tuberculosis, the peri- 
toneum is only affected in 4 per cent, of cases. The peritoneum, the pleura, 
and occasionally the pericardium, may be involved together in the absence 
of any other tuberculous focus. Tutlerculous peritonitis is found in 9 ^r 
cent, of fatal cases of cirrhosis of the liver ; this is partly due to the liability 
to tuberculosis of individuals whose resistance has been lowered by chronic 
alcoholic poisoning, the localisation in the peritoneum being due to the portal 
obstruction and chronic intestinal catarrh. 
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Pathology. — Tuberculous peritonitis may occur in three forms — ^the 
ascitic, loculated and obliterative. 

1. In the ascitic form, which may be acute, subacute or chronic, miliary 
tubercles are scattered over the whole peritoneum, which is free or nearly 
free from adhesions. In chronic cases the tubercles are larger and more 
fibrotic than in the acute ; the peritoneum is thickened and the mesentery is 
shortened so that the intestines are tethered to the posterior abdominal 
wall. This form may closely resemble malignant peritonitis. 

2. In loculated tuberculous peritonitis the fluid may be clear, the condi- 
tion being then intermediate between the ascitic and obliterative forms, or it 
may be turbid or purulent. In the latter case masses of tuberculous material 
separated from each other by adherent coils^of intestine have broken down to 
form suppurating foci, which may erode the intestine or open at the umbilicus 
or even into the vagina. 

3. Chronic obliterative, adhesive, or fibrous tuberculous peritonitis 
may occur after absorption 'of fluid in the ascitic form or may develop 
primarily. No efhisiuii is present, but universal adhesions obliterate the 
lumen of the peritoneum, all the viscera being inextricably bound together 
and to the parietal peritoneum. 

In each form of tuberculous peritonitis the mesenteric glands are generally 
caseous and may break down in the centre ; the mediastinal glands may also 
become tuberculous. The omentum is often rolled into a solid mass, which 
sometimes contains caseous nodules. 

Symptoms. — Tuberculous peritonitis is sometimes completely latent, and 
may be discovered accidentally during an operation for some independent 
disease or for a hernia, when the sac may be the only part involved. 

The onset of abdominal symptoms is generally preceded by a period of 
ill-health ; the patient loses weight and strength, his appetite is poor, and 
his temperature may rise slightly at night. After a time he complains of 
general abdominal discomfort. Nausea and vomiting are rare. Constipa- 
tion is common, especially in the obliterative form. In other cases diarrhoea 
may occur, owing to tuberculous ulceration of the intestines, fistulous com- 
munications between adjacent coils of intestines, or simple entero-colitis. The 
stools are sometimes bulky owing to deficient absorption of fat caused by 
obstruction of the lacteals by caseous mesenteric glands (vide p. 616). The 
spleen and less often the liver may be enlarged. The skin, especially over 
the abdomen, is dry, inelastic and sometimes so pigmented that Addison’s 
disease is simulated. In chronic cases there is sometimes no pyrexia ; more 
often the temperature is intermittently slightly raised. In acute and sup- 
purative cases the temperature is generally high and irregular, and the pulse 
is rapid. The urine is often concentrated, especially in ascitic cases, and 
traces of albumin may be present owing to the pressure on the renal veins 
caused by the large accumulation of fluid in the abdomen or to the effect of 
the toxsemia on the renal cells. A moderate degree of anssmia is often present, 
and leucocytosis develops if suppuration occurs. 

In the ascitic form the abdomen gradually becomes distended ; at first 
it is tympanitic, but after a time evidence of the presence of free fluid is 
obtained, but the quantity is not often very great. Less frequently a large 
amount of fluid collects with great rapidity ; the sudden stretching of tha ^ 
abdominal muscles is likely to cause a considerable amount of pain. Moderate 
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tenderness of the whole abdomen is generally present. A large accumulation 
of fluid may compress the inferior vena cava and give rise to oedema of the 
legs ; the diaphragm is pushed upwards and respiration becomes shallow and 
thoracic. The slan over the abdomen is shiny and the veins are enlarged. 
The ascitic fluid is generally clear ; it contains a large proportion of lympho- 
cytes and often coagulates on standing ; less frequently it is turbid or blood- 
stained. Tubercle bacilli are rarely found in the effiision, although they 
must be present, as the fluid may produce tuberculosis when injected into 
guinea-pigs. 

In the loculated form with suppuration the abdominal pain is generally 
greater ; attacks of colic are common, especially after exercise. The abdo- 
men is distended and doughy ; on percussion, irregular tympanitic and dull 
areas are found. Large caseous glands and collections of pus between 
* adherent coils of intestines may form palpable masses, which are immobile, 
tender and dull on percussion. The omentum can often be recognised as 
a thick cord stretching across the upper part of the abdonaen ; the transverse 
colon generally forms a resonant band immediately above it, which helps to 
distinguish it from the lower edge of an irregularly enlarged liver. The ease 
with which the masses are felt varies from time to time with the amount of 
flatulent distension of the intestines. When an abscess is about to point at 
the umbilicus, the latter becomes indurated, red and tender ; a similar condi- 
tion is occasionally observed in pneumococcal peritonitis and in pelvic peri- 
tonitis in women. On rectal and vaginal examination, thickened Fallopian 
tubes, enlarged glands or collections of pus may be felt. 

The signs of obliterative tuberculous peritonitis are ill-defined ; the 
abdomen gives a characteristic rubbery resistance on palpation and is gener- 
ally somewhat distended. Irregular masses may be felt in it, and the peri- 
staltic waves of the small intestines are often visible, especially in children. 
This does not necessarily indicate that partial obstruction is present, as it 
may be simply a result of the abnormal thinness of the abdominal wall. 

Symptoms of tuberculous disease of other organs, especially of the lungs, 
pleura and intestines are often present. Generalised tulirculosis may 
develop at any time, especially in children ; vomiting and constipation, 
which suggest intestinal obstruction, may be the first symptoms of tuberculous 
meningitis. 

In very rare cases acute peritonitis may develop as a result of rupture of a 
softened caseous gland or perforation of a tuberculous ulcer. 

When a patient recovers from tuberculous peritonitis, the tubercles and 
adhesions may completely disappear. More frequently localised adhesions 
remain, and calcified tuberculous mesenteric glands are often found with the 
X-Rays, at operations and after death. They may give rise to confusion when 
tne abdomen is X-Rayed on account of suspeted renal calculi. They do 
not, however, move with the shadow of the kidney with changes in posture, 
and in cases of difiSculty the diagnosis can always be settled by pyelography. 
In a very small proportion of cases the bands, which sometimes form from 
localised adhesions, may cause acute intestinal obstruction, even years after 
the active disease has disappeared. 

Diagnosis. — In the presence of tuberculous disease of the lungs or other 
organs, abdominal distension, especially if associated with ascites or irregular 
abdominal masses, generally indicates that tuberculous peritonitis is present. 
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The discoveiy of tubercle bacilli in the sputum, and their much less common 
discovery in the feces or vaginal discharge, is very strong confirmatory 
evidence. Ascites in children, and in females with symptoms pointing to 
tuberculous salpingitis, is generally due to tuberculous peritonitis. 

Acute cases may* at first closely simulate pneumococcal peritonitis or 
even appendicitis; but in non-tuberculous inflammatory exudates of the 
peritoneum most of the cells are polymorphonuclear leucocytes instead of 
lymphocytes. Ascites due to cirrhosis of the liver in children is almost 
always mistaken for tuberculous peritonitis ; on the other hand, the ascitic 
form of tuberculous peritonitis in middle-aged alcoholic individuals is likely 
to be mistaken for ascites due to cirrhosis. When cirrhosis is undoubtedly 
present, ascites may still be due in part to tuberculous peritonitis ; a large 
proportion of lymphocytes in the fluid is very strong evidence in favour 
of this, as the ascitic fluid in uncomplicated cirrhosis contains few except* 
endothelial cells. In simple chronic peritonitis there is no fever and little or no 
pain, and the ascitic fluid contains few if any lymphocytes. The presence of 
irregular masses, together with fluid in the abdomen, generally indicates 
tuberculous peritonitis in children ; but it is more frequently due to malignant 
disease in adults, especially in males. The history of the case and any 
evidence of tuberculous or of malignant disease in other parts of the body 
help to settle the diagnosis. 

Fever, inflammation of the umbilicus, and the presence of lymphocytes in 
the ascitic fluid point to tuberculosis, whilst nodular infiltration without in- 
flammation of the umbilicus, hard and enlarged glands in the groin or neck, 
and the presence of large, multinuclear cells or groups of cells in the effusion 
point to cancer. 

A localised collection of fluid may be mistaken for an ovarian cyst, or, 
if it is in the pelvis, for a hydro- or pyosalpinx, especially if it is associated 
with tuberculosis of a Fallopian tube ; but it forms a less defined tumour 
than in these conditions. 

Prognosis. — Recovery takes place in a large proportion of cases of the 
ascitic form of tuberculous peritonitis. When localised abscesses develop 
complete recovery is rare, and when a fecal fistula forms death almost always 
follows. Prolonged fever, rapid emaciation and intractable diarrhoea are the 
most serious symptoms. The prognosis also depends on the severity of any 
tuberculous disease of the lungs or other organs which may be present. 
Apparent recovery is sometimes followed by a relapse, generally owing to 
reinfection from an unhealed primary focus, such as a tuberculous gland, 
appendix or Fallopian tube. 

Treatment.— The patient should be kept in bed so long as the temperature 
is raised. He should be in the open air all day and night when the weather 
permits, and if indoors an abundant supply of fresh air is essential. Helio- 
therapy or artificial sunlight should be employed, but care must be token to 
avoid over-exposure. The mercurial ointment, which is often applied on a 
binder to the abdomen, is probably quite valueless. Diarrhoea should be 
treated by a non-irritating diet, and in intractable cases by opium prepara- 
tions. If chylous diarrhoea is present, fat must be excluded from the diet. 
With this exception, the food should be as abundant and nourishing as 
possible. Tuberculin has been much employed, but I am not convinced 
that it is of any use. 
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The improvement, which often results from allowing the fluid to escape 
in ascitic cases, is probably caused by flushing the peritoneum with a new 
exudation of fluid richer in anti-tuberculous substances than that which was 
allowed to escape. This result can be obtained by simple paracentesis ; but 
an operation has the advantage of making it possible to remove the primary 
focus, such as a tuberculous gland, a tuberculous appendix with the infected 
ileo-caecal glands, or a tuberculous Fallopian tube. All ascitic cases, which 
do not improve in three months with general treatment, or which get worse 
instead of better, should therefore be subjected to operation, particularly if 
there is any evidence pointing to the presence of localised tuberculous disease 
which might be removed. Operation should never be performed in obliterative 
peritonitis, in infants less than a year old, or in the presence of extensive 
tuberculous disease elsewhere. The occurrence of intestinal obstruction is an 
‘ indication for operation, though it is rarely possible to do an 3 rthing useful 
owing to the extensive adhesions present and the danger of tearing the 
intestines. 


PERITONEAL CYSTS 

(а) Hydatids . — The peritoneum is involved in 1*4 per cent, of cases of 
hydatid disease. Nearly all cases are secondary, enormous numbers of cysts 
developing as a result of rupture or leakage of a hydatid of the liver. The 
cysts grow slowly, and are rarely of sufficient size to give rise to symptoms 
until two years have elapsed since the primary cysts ruptured. 

Hydatid cysts cause a gradual enlargement of the abdomen, which may 
be diffuse, or separate cysts may bo recognised by inspection and by palpa- 
tion. Symptoms may result from pressure on the stomach, intestines, 
diaphragm, inferior vena cava, and — ^in the case of pelvic hydatids — ^the 
ureters, bladder and rectum. Single hydatids are generally mistaken for 
ovarian cysts ; but the presence of multiple cystic tumours should suggest 
the possibility of hydatid disease, which would be confirmed by the presence 
of eosinophilia, or by the history of a primary cyst in the liver. 

(б) Dermoid cysts may originate in the mesentery or omentum, especially 
in women. Ovarian dermoids may also become detached and adhere to any 
part of the peritoneum, or they may rupture and multiple cysts result from, 
implantation. 

(c) Mesenteric cysts . — Apart from dermoids and hydatids, cysts may 
develop in the mesentery or omentum. They may be derived from the dila- 
tation of lymph spaces and be filled with clear, chylous or heemorrhagic 
fluid. Mesenteric cysts, lined with endothelium, arise from the distension of 
shut-in ^ritoneal pouches with serous fluid. Cysts may project from the 
free border of the intestine, or grow from its attached larder between the 
layers of the mesentery. 

Mesenteric cysts form definite, round, tense tumours, which are generally 
situated to the right of the middle line and a little Mow the umbilicus. 
They may give rise to colic and vomiting and in rare cases to acute intestinal 
obstruction. 
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CANCER OF THE PERITONEUM ; MALIGNANT PERITONITIS 

/Etiology. — Cancer of the peritoneum is almost always secondary. The 
primary disease is generally in the abdomen, especially the stomach and the 
ovary, the peritoneum becoming involved by spread along lymphatics or 
blood vessels, by direct contact, or most commonly by malignant cells being 
set free and scattered widely over the peritoneum. The disease may also 
spread from cancer of the breast by the deep lymphatics of the chest and 
aodominal wall, and by lymphatics from malignant disease of the testis. 

Pathology. — Malignant deposits may be minute tubercles, or they 
may form larger white non-caseating nodules or even very large masses. 
The parts most generally involved are the omentum, mesentery and pelvis. 
Chronic fibrotic changes frequently occur, and result in the omentum being* 
rolled up and the mesentery shortened as in tuberculous peritonitis. The 
diaphragm is often invaded with growth, which spreads to one or both pleurae. 
Acute or subacute peritonitis may occur. 

Symptoms. — The symptoms are due in part to the primary disease and 
in part to the secondary malignant peritonitis. As the former is generally 
situated in the abdomen, it is impossible to distinguish between the symptoms 
due to the two causes. Malignant peritonitis generally results in ascites ; 
the fluid is clear or turbid, haemorrhagic, chyliform, or less frequently chylous 
owing to obstruction and subsequent rupture of lacteals. The umbilicus 
is often inflltrated with growth, and nodules may be felt along the falciform 
ligament. Tumours are often felt in the abdomen or on rectal examination ; 
they are sometimes too small to be palpable, and in other cases they can only 
be felt after the fluid has been removed. The rolled-up omentum can 
often be recognised as a thick transverse cord above the umbilicus. The 
malignant masses or peritoneal adhesions may give rise to obstructive 
symptoms. 

Diagnosis. — The development of new abdominal tumours or ascites 
in a patient who is known to have cancer of the stomach or other organ is 
conclusive evidence that the peritoneum is involved. When there is no clear 
evidence pointing to the presence of a primary malignant or tuberculous 
focus, it may be difficult to distin^ish between tuberculous and malignant 
peritonitis (see p. 743). When ascites is present and no tumour is palpable, 
cirrhosis, simple chronic peritonitis or portal thrombosis may be simulated ; 
the abdomen should be tapped, when a tumour often becomes palpable if 
malignant disease is present. 

Prognosis and Treatment. — It is rare for the patient to survive for 
more than six months after the peritoneum becomes involved. Treatment 
is purely palliative. Considerable relief may follow paracentesis. 


ASCITES 

Definition. — Ascites is the accumulation of free fluid in the peritoneal 
cavi^. 

Atiology. — ^Ascites is a constant symptom of simple, tuberculous and 
malignant ohronio peritonitis. It occurs when there is a rise of pressure in 
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the portal circulation ; it is always present in portal thrombosis and when 
the portal vein is obstructed by a growth or an aneurysm, and portal obstruc- 
tion is in part responsible for its presence in cirrhosis of the liver. Ascites 
is very common in iieart failiire, in which it is almost always associated with 
oedema of the feet. It is in part due to the same causes as the oedema, but 
it is also in part caused by portal congestion, and by obstruction to the lymph 
flow from the thoracic duct owing to the rise of venous pressure. Lastly, 
ascites accompanies the dropsy of Bright’s disease and severe anaemias. 

Symptoms. — The abdomen becomes gradually enlarged, at first in an 
antero-posterior direction, the costal margin being pushed forward, but at a 
later stage the bulging occurs in the flanks also. The stretching of the 
abdominal wall gives rise to a tight sensation, which may amount to actual 
pain if the fluid collects rapidly. It causes the muscles to atrophy and lineso 
' atrophic® develop in tlie skin. The umbilicus becomes everted and may form 
a thin-walled bladder. 

The rise in intra-abdominal pressure caused by the accumulation of 
ascitic fluid obstructs the inferior vena cava ; oedema of the legs may occur 
and the obstruction to the renal circulation may cause albumin to appear 
in the urine, the quantity of which is reduced owing to the loss of water 
in the ascitic fluid. Compensatory dilatation of other venous channels 
results : the dilatation of the veins passing between the abdominal wall and 
those in the falciform ligament is manifested by the development of large 
and prominent subcutaneous veins around and above the umbilicus ; others 
pass from the superficial and deep epigastric veins in the middle of the groin 
towards the costal arch, where they join the superficial epigastric and long 
thoracic veins. When paracentesis is performed, the dilated veins disappear 
if they have developed as a result of pressure on the inferior vena cava, but 
not if obstruction of portal veins is the primary condition. 

The diaphragm is pushed up ; its excursions on respiration are reduced, 
and dyspnoea may result. Tlie impulse of the heart may be felt in the third 
intercostal space ; the twisting of the heart may temporarily produce a 
pulrqpnary systolic murmur. Cardiac irregularity, palpitation, and attacks 
of faintness may result. The upi)er border of hepatic dullness may reach 
the fourth, third or even second intercostal space in front ; the right base 
is dull behind, owing to the liver being pushed up and the lung compressed. 
Bronchitis tends to develop, and the engorgement of the lung may in rare 
cases give rise to h®moptysis. A pleural effusion may be suspected, but the 
upper limit of dullness is altered on taking a deep breath if it is due to the 
liver being pushed up, and the increased dullness diminishes or disappars 
when the patient Ues on his face ; in pleural effusion the dullness is higher 
in the axilla than behind, but this is not the case if it is due to an abnormally 
high position of the liver. 

The pelvis and renal regions hold a considerable amount of fluid, so 
that no accumulation occurs in the flanks until at least a litre is present in 
the abdomen. An area of dullness is, however, found in the most dependent 
part of the abdomen if the knee-elbow position is assumed. As more fluid 
collects the resonant note in the flanks is replaced by dullness, but the change 
may be delayed if there is much gas in the colon. The level of dullness 
now gradually rises and spreads over the pubes towards the umbilicus. On 
turning from one side to the other the most dependent part remains dull. 
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This is not, however, absolutely, pathognomonic of ascites, as similar movable 
duUness may occur in chronic obstruction of the small intestines. 

In chronic peritonitis the mesentery may be so shortened that the 
intestines are unable to float on the fluid ; the fluid then accumulates 
in front of the intestines, and the highest part of the abdomen is dull. 

A characteristic fluid thrill is felt when one side of the abdomen is sharply 
flicked by the fingers of one hand, whilst the other hand is placed flat upon 
the opposite side of the abdomen. When the patient is very fat, or the 
abdominal wall is oedematous, a similar but less marked sensation may be 
produced ; in doubtful cases the hand of an assistant should, therefore, be 
pressed peipendicularly ovar the middle line of the abdomen, as this prevents 
the transmission of the impulse through the abdominal wall, but not through 
the fluid contents of the abdomen. 

When the liver or spleen is enlarged and hard, or when an abdominal* 
tumour is present, the sensation produced by dipping the tips of the fingers 
suddenly through the fluid on to the solid organ, which may jump away from 
them, is most characteristic. 

Diagnosis of Ascites. — Confusion has often occurred between ascites 
and a large ovarian tumour. The histo ry of the development of the abdominal 
swelling may help the diagnosis. In many cases the o utline o f an ovarian 
tumour can be definitely felt, and its pelvic attachments can be recognised 
by vaginal examination. The antero-])osterior enlargement is greater than 
the lateral bulging, whereas the reverse is the case in ascites ; the maximal 
girth is below the umbilicus instead of at the umbilicus or above ; the 
umbilicus, which is normally and in ascites an inch nearer the pubes than 
the ensiform cartilage, is proportionately farther from the pubes ; and the 
distension on one side is often greater than the other instead of being uniform. 

Diagnosis of Cause of Ascite s. — In c irrhosis of the live r the fluid 
collects rapidly, and the j)alicnt is obviously ill ; m chro nic perito nitis the 
accumulation on the first occasion is generally ve ry grad ual, and tiie patient 
may be otherwise well. An enlarged spken or the occurrence of hasmatemesis 
points to cirrhosisrgranular kidney to chronic peritonitis. A patiifit^with 
ascites due to cirrhosis alone rarely survives the performance of paracente sis 
m ore than tw o or three tini^, as his general health has already greatly deteri- 
orSed by the time that ascites develops. If tapping is frequently performed, 
chronic peritonitis is therefore probaWyjpresent, even if other evidence indi- 
cates that the patient is also sufiming from cirrhosis. Tuberculous peri- 
tonitis is rare in adults, except as a complication of cirrhosis of the liver 
and when secmidary to tuberculous Fallopian tubes. In children ascites 
due to cirrhosis is very likely to be mistaken for tuberculous peritonitis. 
Evidence of tuberculous disease in other parts _of__the body, solid masses 
palpable in the abdomen or on rectal examination, pain and tenderness in the 
abdomen except over the liver, and induration and redness of the umbilicus 
point to tuberculous peritonitis. The fluid is generally turbid, the specific 
gravity is above instead of below 1015, and lymphocytes are present. 

In malignant peritonitis there is generally evidence of the primary disease 
in some other organ, and nodules may be felt in the abdomen, in the neigh- 
bourhood of the umbilicus, or in the middle line above it, and edara ed glands 
may be present. The spleen is not enlarged, emabiation is generally greater 
than in cirrhosis, and, except when the primary disease is in the stomach, 
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there is no hsematemesis. A rectal and vaginal examination arc particularly 
important, as ascites, which may recur very freq[uentl^, sometimes results 
from ovarian tumours. In a doubtful case the diagnosis may become clear 
after paracentesis, when the large hard liver and spleen may be felt in cirrhosis, 
and an irregular enlargement of the liver, but no splenomegaly, in cancer of 
the liver. In malignant disease the fluid may contain cancer cells ; it is 
more often haemorrhagic than in tuberculous peritonitis or cirrhosis. 

Rapid development of ascites, with enlargement of the spleen and some- 
times hmmatemcsis, suggests po rtal thrombosis : if symptoms pointing to 
cirrhosis are already present, it is probably secondary to this, and even in 
their absence it may be secondary to latent cirrhosis. 

An examination of the circulatory system and the urine should prevent 
confusion between ascites due to cirrhosis and that due to he^t failure or 
' kidneyjlisease ; but these conditions may be associated together. 

Treatment. — A salt-free ^diet should be given, as ascitic fluid never 
contains less than 8 grammes of sodium chloride in each litre; if the 
quantity of salt taken in the day is reduced jo 0 8 gr^me, less than 100 c.c. 
of ascitic fluid can collect during the same period, as the urine always 
contains some salt, and the percentage in the body fluids never falls greatly 
below the normal. The quantity of salt and wntor retained can be atill 
further reduced by giving 2 drachms of calcium chloride 3 times a day for 
10 to 12 days, and then injecting 1 c.c. neptal or other similar mercurial 
preparation in order to stimulate the kidneys to excrete salt. With this 
treatment, which can be repeated periodically, the ascites may disappear, 
but unfortunately it is ill-borne by many patients and is by no means always 
effective. 

The bowels should be k ept well ope n, but severe purging weakens the 
patient and is likely to aggravate tne catarrh of the alimentary canal, which 
is often already present. Epso m j ails, which also promotes biliary drainage, 
is the most suitaole aperient. 

Diuretics are much more valuable as prevenlatives when the fluid first 
appe^irs or after it has been removed than as curatives when a large quantity 
is present, as the pressure on the renal veins makes the kidneys less active, 
and an enormous quantity of fluid has to be excreted by them before the 
accumulation can disappear, whereas comparatively little urine need be 
passed to prevent its re-accumulation after tapping. Addison’s pill of 
1 grain each of powdered digitalis leaves, powdered squill root and blue pill, 
may be given for two days TOfore paracentesis is performed, so that its action 
can come into play at once and not be delayed until the fluid has already 
begun to collect again, as the accumulation of fluid is most rapid immedi- 
ate! V after paracentesis. 

Attempts have been made to increase the collateral circulation between 
the portal and the general venous systems by operative means, on the 
assumption that ascites is a result of portal obstruction. The peritoneum 
over the liver and diaphragm is scraped and the omentum introduced 
between them, the abdomen being drained and the patient kept in the sitting 
position so that no fluid can intervene between the roughened peritoneum 
and prevent adhesions from forming. Great improvement occurs in a small 
proportion of cases, but in the majority little or no benefit results, and death 
shortly after the operation is not infrequent. The unsatisfactory results of 
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operation are hardly surprising, as portal obstruction is rarely the sole cause 
of ascites. Moreoyer, there is a distinct danger of increasing tozsemia by 
allowing an increased proportion of intestinal poisons to enter the general 
circulation without passing through the liver, which retains some of its 
antitoxic powers to the end. 

Paracentesis should be performed at an early stage, as soon as the accumu* 
lation of fluid causes discomfort or seriously interferes with the digestion, 
circulation or respiration. Hscmatemesis is a further indication, as para- 
centesis reduces venous engorgement. The trocar should be inserted in the 
middle line between the umbilicus and pubes or in the flank. Care must be 
taken to avoid the liver and spleen. A trocar and tube of moderate bore 
should be used, as the very fine Southey’s tube formerly employed tends to 
become blocked and the discomfort caused by the paracentesis is needlessly 
prolonged. ' 

Arthur F. Hurst. 
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DISEASES OF THE LYMPHATIC SYSTEM 

( 

DISEASES OF THE LYMPHATIC VESSELS 

(i) Diseases of the Thoracic Duct 

Apart from obstruction of the duct, caused by intrinsic or extrinsic tumours 
(usually malignant in nature), and less often by tuberculosis, aneurysm and 
lymphadenoma, lesions in this situation arc rare and arc very difficult of 
recognition during life. The results of obstruction are chylous pleural effusion 
and (or) chylous ascites. Since chyliform ascites may occur without obstruc- 
tion to the thoracic duct, as in tuberculous peritonitis, peritoneal carcinoma- 
tosis and even in cirrhosis of the liver, the presence of a milky pleural effusion 
is better evidence of a thoracic duct lesion than is a milky ascites. But even 
here the diagnosis is by no means certain on this fact alone. Chyluria, with 
chylous oedema of the genitals and lower extremities, if concurring with one 
or both of the above do, however, make diagnosis of obstruction to the 
thoracic duct almost certain. 

" (ii) Diseases op the Lymphatic Vessels 

(а) Lymphangitis . — Acute inflammation of the smaller lymphatics is a 
very common infection, and is mainly of surgical significance. When present 
in septiciemia, however, its importance lies in the fact that it indicates the 
area of primary .septic infection, or that pysemic metastases are threatening 
in the neighbourhood of the inflammation. The appearance is that of reddish 
lines on the skin, rqnning in the long axis of the limb, or of a red blush, here 
or elsewhere, associated with pain, tenderness and slight oedema. Chronic 
lymphangitis is usually tuberculous or syphilitic in nature. 

(б) Lymphangieciasis , — This condition is usually the result of obstruction 
of the larger lymph vessels, causing dilatation of the smaller radicle, as by 
carcinoma, scar tissue, etc., or by infiltration of the walls of the vessels by 
tubercle or syphilis. Elephantiasis is a chronic affection, usually of one or 
both legs, leading to great increase in size of the limb. It may be congenital 
or acquired. In the latter case the condition may be due to infection by 
Filaria sanguinis, which causes lymph stasis and also inflammation of the 
skin and subcutaneous tissues. 
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DISEASES OF THE LYMPH NODES 
A. Local 

(i) Acute lymphadenitis is generally associated with acute lymphangitis 
and is due to the same causes — acute septic inflammation of the skin or 
mucous surfaces of the part drained by the lymphatics affected. The lymph- 
atics associated with the fauces are those most often involved, for obvious 
reasons. The tender and swollen nodes may suppurate, in which case the 
inflammation spreads, leading to peri-adenitis and involvement of the 
skin. 

(ii) Chronic lymphadenitis is more often due to tuberculosis than to pyo- 
genic infection. Here, again, the faucial group is most often affected. The « 
bronchial and mesenteric groups arc, however, quite commonly affected. 

B. General 

(i) Acute Generalised Lymphadenitis. — "J'his occurs in every one of the 
acute infectious diseases, but is specially frequent, and therefore of special 
diagnostic importance, in German measles, measles, scarlet fever and diph- 
theria. In glandular fever there is generalised lymphadenitis associated with 
mononucleosis. 

(ii) Chronic Generalised Lymphadenitis . — This is seen in the “ secondary ” 
stage of syphilis, jind also in tuberculosis. In the latter infection the char- 
acter of the nodal enlargements varies with the histological reaction to the 
bacillus and with the tendency to caseation, which may be well, or ill, marked. 
It is in cases in which caseation is delayed, or absent, that the diagnosis 
from lymphadenoma is sometimes very difficult, or quite impossible, in the 
absence of biopsy. 

(iii) Neoplastic Infiltration . — Both carcinoma and sarcoma may cause 
generalised (as well as local) lymph-node involvement. 


HODGKIN'S DISEASE 

Synonym. — Lymphadenoma. 

Definition. — A disease characterised by painless, progressive enlarge- 
ment of lymph nodes, usually beginning in one group and spreading to other 
groups, and associated with hyperplasia of lymphoid tissue in the spleen, 
liver and other organs, with anaemia. 

The disease appears definitely to be a specific entity. Its caqsation is 
unknown. In nosology it is by some placed amongst the microbic infections, 
and by others amongst the neoplasraata ; it has affinities with both of these 
processes. 

iEtiological Factors. — The disease occasionally follows upon known 
infections — pyogenic, tuberculous or syphilitic — but in these cases it would 
appear to be of the nature of a secondary infection rather than an expression 
of any one of these diseases. It may co-exist with tuberculosis. Though it 
may arise at almost any age, the chief incidence is during the first four decades 
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of life. It is about twice as common in males as in females. Though some- 
times seen in two or more members of the same family, there seems to be 
little or no real hereditary tendency. 

Pathology. — The enlarged lymph nodes tend to remain discrete, and the 
capsule of the node is rarely, if ever, infiltrated. The masses are sometimes 
very large and may weigh several pounds. Individual nodes are seen to be 
of a pinkish-grey colour, smooth, “ leathery ” to the feel and, on section, 
show yellowish strands passing in from the capsule, with rather translucent 
whitish tissue between them. Areas of necrosis are unusual. Microscopic 
examination reveals great proliferation of the reticular endothelium, hyper- 
plasia of the lymphoid cells and a mixture of large hyaline cells, plasma cells 
and eosinophil leucocytes. Some of the endothelial cells are very large and 
are multinuclear. These cells have some resemblance to giant cells, but their 
' outlines are more regular and their nuclei are superposed and placed in a 
mass near the centre of the cell rather than ranged around the periphery. 
The presence of these large multinuclear endothelial cells, together with 
eosinophil cells, constitutes the most characteristic feature of the lymph- 
adenomatous lesion histologically. 

The spleen is generally enlarged at the time of death, but great enlarge- 
ment, though it does sometimes occur, is unusual. The organ is quite firm, 
preserves its natural contours, and adhesions arc often present. The surface 
IS sometimes slightly nodular. On section the well-known “ hardbake ” 
appearance is seen — whitish-grey areas (of lymphadenomatous material) 
embedded in a dark red matrix (of spleen pulp). 

The liver is the organ most often affected next to the spleen. The de- 
posits are found to lie chiefly in the portal canals. There is usually associated 
fatty change. 

Of other organs and tissues, the lungs, kidneys, bones and intestines are 
those chiefly affected. 

Symptoms. — In the great majority of the cases the first symptom is the 
appearance of enlarged lymph nodes in the neck. The first nodes to bo 
involved are more often in the posterior than in the anterior triangle. At 
"this time the patient is not ill, nor does a full investigation, as a rule, discover 
signs of disease elsewhere ; there is little or no anaemia. Other, but less 
common, situations for the initial node swellings are the axillae, the groins, 
the mediastinum and the abdomen. There is usually an interval of some 
months before general symptoms appear, and their onset is usually insidious. 
In some cases, however, the general symptoms advance rapidly. There is 
an acute type of th,e disease, associated with early generalisation of the node 
involvements, and if the original local lymph node enlargement is overlooked, 
the simulation of some such acute infection as miliary tuberculosis may be 
very cIosib. 

The features of the lymph node swellings are important. They soon 
become visible. They are painless, insensitive, and in the early stages of the 
disease they mobilise easily. To the feel, the nodes are firm and leathery. 
They tend to remain discrete, without involvement of the capsule and there- 
fore without coalescence. The skin is only rarely involved ; and when it is, 
or when, with equal rarity, the nodes undergo caseation or suppuration, this 
is due to secondary infection by pyogenic organisms or by tubercle. After 
a while the enlarged nodes tend to become massive tumours, and certain of 
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the above features change-- their mobility lessens and the individual nodes 
are difficult to recognise. 

Two sets of symptoms now become added to the initial superficial node, 
enlargements — the general symptoms of the disease, and symptoms referable 
to pressure and infiltration of the lymphadenomatous tissue in different parts 
of the body. 

The general symptoms include a sense of lassitude and weakness, shortness 
of breath on exertion, sweating and loss of weight. Pruritus is rather com- 
mon and may be very intractable. The colour of the skin changes to a caf& 
au-lait tint, and in some cases a well-marked general pigmentation develops. 
Pyrexia is quite common. The form most often seen is a mild grade of remittent 
pyrexia, similar to that seen in tuberculosis. Not at all infrequently, how- 
. ever, the pyrexia assumes an undulant character, and the recognition of this 
type of fever is of great importance in diagnovsis. It is not at all uncommonly 
overlooked, especially if morning and evening charts are not kept. Some- 
times the undulant feature is very marked, a wave of pyrexia of some ten to 
14 days’ duration is followed by an apyrexial period of somewhat shorter 
duration, when the pyrexial period is repeated, and so on. The symptoms 
wax and wane with the pyrexia, not only the general symptoms but, at 
times, symptoms of a focal kind. The writer has seen a case of this sort in 
which acute pulmonary symptoms were present, and the disease was thought 
to be a relapsing broncho-pneumonia. SucJi pyrexia as is here referred to 
is termed the “ Pel-Ebstein type,” after the two observers who first described 
it. There is a third, and less common, form of pyrexia : the continued type 
somewhat resembling typhoid fever. It occurs in severe and rapidly pro- 
gressive cases. 

The anoBmiaj though it may be severe, has not, despite tradition to the 
contrary, any special features, nor is the blood picture often helpful in 
diagnosis. The red blood count and the haemoglobin estimate are those of 
a “ secondary ” anfemia. The white cells vary much in number and in kind. 
Leucopenia is present in some of the more acute cases, and is occasionally 
a striking accompaniment of the pyrexial phases in a marked Pel-Ebstcin 
fever. In the majority of cases, however, the leucocyte count shows a 
moderate rise (10,000 to 20,000). The absolute eosinophil count quite 
frequently lies above the top figure of the range in health (400), and this 
fact may therefore be of some diagnostic help. 

Focal symptoms, as already stated, are due, in the main, to pressure by 
the lymphadenomatous masses. Mediastinal pressure causes distressing 
dyspnoea, cyanosis and stridor ; laryngeal palsy may be bilateral and may 
require tracheotomy — in which case the operation may tax the resources of 
the most experienced surgeon. Enlarged hilum glands and invasion of the 
peri-bronchial tissues produce collapse of lung, pleural effusions (sometimes 
haemorrhagic or chyliform), and bronchiectasis with haemoptysis. Masses in 
the transverse fissure of the liver cause jaundice and ascites. 

An interesting and not very uncommon complication is a paraplegia due 
to meningeal involvement about the lumbo-sacral region or the cauda equina. 

Diagnosis. — ^This is from other causes of lymphadenopathy, both local 
and general, such as tubercle, syphilis, the less acute form of glandular fever, 
leukfiBmia and generalised neoplasmata. There arc two diseases which 
confuse with Hodgkin’s disease in particular : these are tuberculous adenitis, . 

4 « 
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and lympho-sarcoma. Especially does the uncommon form of tuberculosis, 
termed endothelial,’’ cause difficulty. In such circumstances biopsy alone 
may serve to establish the diagnosis. But even then the problems may not 
be solved, because the node removed may not show characteristic changes, 
being as yet inconclusive in its early morbid appearances or being too fibrotic. 
Care must be exercised in the choice of the lymph node to be excised : the 
one most easy to remove is not necessarily the best for diagnostic purposes. 

Course and Prognosis. — Trousseau’s description of the disease as 
having three stages — the stage of local lymph-node enlargement, the stage of 
general lymphatic enlargement, and the stage of cachexia — holds good for 
the great majority of cases. But cases may be acute throughout, the total 
duration not exceeding three months. In other instances, long periods of 
retnission occur, and these, with modern irradiation methods of treatment, 
are much more frequently seen nowadays than formerly. The average 
duration of the disease is perhaps about five years. Patients in whom the 
diagnosis has been well established may be found in moderately good health 
ten years later. But complete arrest must be quite rare, if, indeed, it occurs 
at all. Rather rapid “ lighting up ” in a quiescent case is one of the striking 
features of the disease, and though the condition may be, again and again, 
stabilised by treatment, the level of health after each active phase has 
passed is found to be lower than it was previously. 

Treatment. — Excision of the enlarged nodes, formerly much practised, 
has to-day been almost completely abandoned in favour of irradiation 
methods, using cither X-Rays or radium for the purpose. Of the two methods, 
X-Rays appear more generally useful. It is at present the usual custom to 
use light and frequent doses, irradiating the nodes, the spleen, the mediastinum 
and other parts known to be affected, mapping out the areas to be treated 
and selecting the angles of application with great care. These light doses 
may be given daily over a period of two or three weeks, and repeated after an 
appropriate interval. A course of arsenic may now be administered, and 
noting seems better for this purpose than the old-fashioned Fowler’s solution 
in an alkaline draught. General hygienic measures should be attended to 
throughout the treatment. 

STATUS LYMPHATICUS 

Synonym. — Lymphatism. 

Under this term are classed, somewhat loosely, a number of cases met 
with in which there i.s hyperplasia of the lymphatic tissues in the body. 
The note of dramatic significance is given to these cases because, in them, 
sudden death is prone to occur, whether during anajsthetic administration 
or otherwise. 

Since the tiiymus is found to be enlarged with great constancy in such 
patients, considerable importance attaches to this part of the picture, though 
it is probable that the essential nature of the diseased state is much more 
general, and that such local hyperplasia alone, though it has serious possi- 
bilities, is not responsible for more than a proportion of the fatalities. 

Though the dia^osis of thymic hyperplasia is nowadays'^grcatly assisted 
by X-Ray examination of the thorax, by far the majority of instances of lymph- 
atism are only discovered in the post-mortem room. Children who present 
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a pallid and flabby facies are by no means necessarily “ lymphatic ” in the 
sense of the word here used. Nor does the presence of “ thymic asthma ” 
necessarily denote more than the local lesion of an enlarged thymus. In 
other words, lymphatism always presents thymic hyperplasia as one of its 
features, but demonstration of thymic enlargement, whether before or after 
death, by no means proves the existence of lymphatism. The real nature of 
this latter condition is quite unknown. 

MIKULICZ’S DISEASE 

Definition.— A chronic inflammation of the salivary and lachrymal 
glands of unknown origin. There is considerable and bilateral enlargement 
of the glands, due to hyperplasia of the lymphoid elements rather than of 
the gland structure proper. Before a case is regarded as justly observing 
the name of Mikulicz’s syndrome, it is necessary to exclude Icukicmia, Hodg* 
kin’s disease, tuberculosis and syphilis, in all of which diseases enlargement 
of the salivary glands may occur. But, when this is done, there still remain 
a few cases of salivary hyperplasia in which the patient’s general health is 
unaffected. The condition is very intractable, but iodine given internally, 
and irradiation of the diseased glands, appear to cause amelioration. 

Horder. 
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DISEASES OF THE BLOOD 

The blood is sometimes regarded as the mixed secretion or prodimt of 
^the blood-forming organs. For the purposes of dascri’pEon andTor the 
better understanding of the changes in disease, it is more convenient to think 
of the blood and blood-forming organs as composed of thre^ dis tinct system s 
or tissu es : (1) the red cells and their precursors, sometimes knownaTTEe 
e rjthro n ; (2) the wlute cells and the iinni^ure cells from which they arise ; 
(3) the pla telets and^tlie megakaryocytes. These three systems of cells 
ex ist side by side in the plasma and bone_-marrow, and are often affected 
simultaneously by disease, but they are to a large extent i ndependent o f 
e ach oth er. Before discussing separately thenthfee systems oi cells and 
their diseases, it will be convenient to say a few words about the total volume 
of the blood. 


THE BLOOD VOLUME 


V/ The total volume of the blood is about 90 c.ffl , per kilo gram of body w eight, 
i,e, som e 60QQ. c.cm . in an average individuals or aliout one-eleventh ^^e 
bj)dy weigh t. Of this volume the cells constitute about ^2^ er cent~ tlife" 
remainder Being plasma. The volume of blood is very constant at rest, but 
it is increased on e^itement or e xertio n by contraction of the spleen, which 
acts &s a reservoir oF blood. Th^ blood volume is moderately diminished 
in a naem ia ; it is moderately in creas ed in the sple nomega lies, in leukaemia 
and m erythrocytosis, and grcatlylncreased, even to two or three times the 
normal, in "^ryttoemia. There is a slight increase in oedem a, due to an 
associated oedema of the blood, but no change in arterial hypertension. 
The blood volume is moderately increased in pre^ancy, in order to allow 
for the foetal circulation. 

Of great importance in practice are the conditions in which the volume 
of circulating blood is suddenly and considerably diminished. The chief 
causes are ha emor rhage, surgic al shoc k, the depletion of fluid from the 
body which occurs in severe bums, diabetes, cholera and similar diseases, 
and profoun d tox aemia, such as occurs in bacterial infections, snake- 
poisoning, anaphylaxis and similar states. The patient becomes collapsed, 
he complains of thirst, the skin is pale, cold and moist, the pulse rapid and 
almost imperceptible, and the blood pressure low. Anuria develops and 
adds the further complication of renal insufficiency. Occurring during an 
acute infection, the symptoms are often mistaken for acute heart failure, 
but they are really d ue to vasomotor paralysis , st ^is of blood in the capil - 
laries and deficient voIum Vot circ ulating bloo ii. IWe can be little doubt 
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that this -:irasomotor paralysis is sometimes precipitated by the int raYenous 
injection of a nti^r a and che micals in acute diseases i^or which therels no 
sj^cific treatmenlS, by the trans fixion of unsuitable cases, and by the neglect 
of such simple measures as the exhibition of large quantities of fluid and 
glucj^ by mouth. 

The degree of shock in haBmorrhage dep ends largely on the rate o f Map/liTig 
A sudden haemorrhage of 1500 to 2000 c.cm. may be fatal, while as much 
as 60 per cent, of the totaramo'ffit'0f1>lood may be lost without death if 
the haemorrhage is prolonged over 24 hours or more. The blood count is 
of little value in determining the patient’s condition, inasmuch as the con* 
centration of the blood may be imaSected in the early stages. Reliance 
should be placed on the symptoms and the blood pressure ; a systolic pressure 
be low 8Q mm. is a serious sign. Treatment is by the tr ansfusio n of 500 c.c m. 
or more of blood, if necessary repeated at a short interval. A 6 per cent. • 
solution of gum acacia may be employed, but is much less satisfactory. In 
shock not due to haemorrhage, the first step in treatment is the s low intra - 
ve nous administration of 5 0 c.cm. of a 50 per cent, solution of dextro se. 
The bypertomc dextrose solution ra pidly draws fluid f rom the tissues mto 
the blood vessels and temporarily adjuststhe blood volume to the capacity 
of the vascular bed. This method of treatment usually requires to be supple- 
mented soon after by introducing 500 to 1000 c.cm. of saline or glucose saline 
into a vein, especially when there is dehydration. The patient should be 
kept warm and inhalati on of oxyg en may be indicated. The injection of 
cardiac stimulants should b e avoided , as they probably dp more harm than 
good. 


THE RED BLOOD CELLS 

The red blood cells are biconcave discs with a i pean diamete r of 7*2ft 
microns (6*7 to 7-7 /u.), a mean volume of 85 cubic herons (75 to 96 ft/*), 
and a mean corpuscular haemoglobin content of ^9.jnicromicroCTams ^ (26*5 
to 31*5 yy). Their size and shape are adapted to the carnage of hc^ogiebin 
and the supply of oxygen to the tissues. The blood of a healthy young 
male contains about 5-5 millio ns of red cells per c.mm. a nd 16 grams of 
h semodobin per 100 c.cm .T^ a healthy female about 4-75^illi ons of red 
dells per c.mm. and 14 grams of haemoglobin per 100 c.cinT Fluctuations of 
a million red cells j)er c.mm. and of a corresponding amount of haemoglobin 
may be observed in accurate counts on the same individual at different 
times of the day, owing to the varying delivery of new cells into the blood 
stream and the changing content of the splenic reservoir. For purposes of 
calculation the normal red cell count is taken as 5 millio n cells per 
and the corresponding amount of haemoglobin (1 4‘5 g tams per 100 c.cm. 
of blood) is taken as 100 per cent, haemoglobi n. The colour index measums \ 
the average ainouiit of liaem^iobin contained in the red corpuscles of I 
a sample of blood, and is calculated from the formula, 

. Haemoglobin per cent. 

Colour in - dumber of red cells per cent, of the normal 

^ A micromiorogram is the millionth of a millionth part of a gram (I gram X 10 '*) 
and is abbreviated by the Greek letters gamma ( 77 ). 



768 


DISEASES OF THE BLOOD 


The red cells in any sample of blood are never absolutely equal, but 
show a certain amount of variability in size, or anwevtom. The oegee of 
variability, or anisocytosis, i^ often increased and may b^ of 

di aj[nostic signifi cance. The mean diameter^ of the fed"cells and their vaiia- 
bility IS determined by measuring the diameter of 600 successive red cells 
under the microscope on a stained thin smear. The results are then plotted 
on squared paper, with the number of cells counted as ordinates and the 
diameter of the cells as abscissas, to obtain what is known as a red cell diameter 


f I V- \ 

NORMAL CURVE 



Diameters in microns 

Fio. 21. — ^Frequency distribution curves of red cell diameters in liealth and disease 

(Price- Jones curves); 

djatribution curve, or Pric e -Jone s curve (Fig. 21). Abnormal variability in 
the aiWB of the cells will Be shown by a widening of the base of the curve. 
Gi& which are l arger than norm al and fall to the right of the limits deter- 
BHQod on healthy individuals are called me q qlot ^ tp^. Sr pal) yy.JIs which 
fall to the left of the limits of health are called rp.iGrocytp s. A cell of normal 
diameter is a normoQ^ 

The red cells are f ormed in the bone-marrow , probably within the lumen 
of capillary vessels whicK connect the sinuses to each other (Fig. 22). The 
mo8t_primitive cell s, which are formed by mitosis from the endothelial cells 
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lining these intersinusoidal capillaries, are known as They are 

distinguished not only their size but also by their l arge, re ticular nucleu s 
and by the fact that their c ytoplasm is often basophi l. Succe^ve divisions 
of the megaloblasts give rise to the normoblaHs . which are smalle r cells, with 
round deep-staining, often pyknotic nuclei, and usually richer in hsemo- 
globin than the megaloblast s. The normoblasts lose thefr nuclei b^ ex- 
trusion or solution, but for a time they still contain remnants of the original 
basophil cytoplasm, which gives the red cel! a bluish tin ge in ordinary stained 
smears {diffuse basophilia or polychromasia). Certain dyes, such as brilliant 
cresyl blue, when brought in contact with the fresh-drawn blood, precipitate 
this basophil cytoplasm in a network or reticulum, and on this account these 
immature red cells are called rj^ioyJiQcyUs, Polychroma sia and reticulocytosis 
are identical conditions revealed by different stains. The normal reticulo- 


Haemopoletic 

capillary 
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Erj^throcyte 





Fiq. 22. — Scheniatic diagram of formation of i-ed cells 


cyte count is J to 2 pe r cent . A similar precipitation may occur in vivo 
when poisons^ sucTi as lead, circulate in the blood stream and the reticulum 
becomes visible in ordinary preparations {punctate basophilia). 

Developing within the haemopoietic capillary, the red cells dilate the 
lumen, biit the capillary does not normally ojk?!! to the circ ulation until thp 
red cells are mature . Tills iS'^'ecause the mem1)rane ot tJie young cells is 
sti^cy and They a3here to one another. The stickiness persists tfll about 
the time when the reticular substance disappears from the coll. The plasma 
then filters between them and they are swept into the circulation. Just 
as the capillaries of other organs vary greatly in activity with the activity 
of the tissue they supply, so also the capillaries of the marrow. In 
m&now they off er no_t merely a reserve ca pi^a^y ped but the noteMialav 
ofan Vhgrmotrrty^ rispbilB rr^ healthy adults f ew or ho megald - 

biaat^ fft vig jhlfl in the marrow as the ordinary wear-and-tear ol red cells 
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is easily made up by proliferation of normoblasts. When blood destruction 
is greatly increased, the marrow be qomes hyperplas tic and the megaloblasts 
increase in number. Other ^disease-processes inte3 eie with the norma, ! 
ri pening of meptloblas ts into normoblasts, or of normobiasts into normocyte s . 
in such conditions the marrow becomes crowded with cells of the type whose 
further development is arrested, giving rise to a megaloblastic or normo- 
blastic hyperplasia of the marrow, although few ripe cells are entering the 
I circulation. Whenever the bone-marrow is hyperplastic, whether from 
increased production of cells, or from arrest of their complete maturation, 
nucleated red cells may appear in larger or smaller numbers in the peripheral 
iblood. 

The adult red cell is a lifeless haemoglobin f^^ontaincr ^ and it is gradually 
worn out by the buffeting in the circulating blood. As the cells age, they 
• become malformed and finally brok ^ into fragments which are eng^fed 
by the phagocytic cells of the liver, the spleen and other tissues. T^ese 
malformed red cells aj njgaUed In all forms di ansemia the cells 

put into circulation are l ess Defect than in health, and p oikilocytosis more 
r qj>idly devclo_p s. In any severe anaemia the patient should be put to bed, 
if only to diminish this circulatory wear-and-tear. The phagocyted frag- 
ments are yUt in to their constituent materials — ^iron, bi lirub in, lipoids and 
ot her sub stances, which are in part ex creted , iir^part us ed aga inlor the 
mah lifactufe of new re d cells. Excessive destruction of recTceirs gives rise 
to an ac cumuTation of bilirubin an d iron in the blood and tissues . 

The classification of the anaemias is fraught with dilliculty. The views 
held by haematologists as to their aetiology have changed greatly in recent 
years, and the new knowledge is still imperiect and unsuitable for dogmatism. 
We may divide anaemias by their pathology as follows : 

' A. A naemia due to diminished blood formatio n. 

1. Anaemigrfrom dep ression of the function , of the erythropoietic 

tissues by infection^ toxae mia^ cachexia or malignant disease. 

2. Anaemia from dist urbance ^ the normal_processes of matura^ jipn 
« of the red cells. To this important group, which is usually tbe 

r esult of a deficient supply of haemopoietic materia l to the bone- 
marrow, I have given the name anhomovoietic ancemia. 

3. Anaemia from aple^ia of the erythropoietic tissues. 

B, Ajiaemia due to increased blood destructio n. 

17 Anaemia from haemorrhage. ~ 

2. Anaemia from haemolysis. 

It will be more convenient to work on a clinical basis , and to consider first 
the anaemias which occur a6 a complication of other well-re cognised diseases, 
arid secondly those which are best regarded as indei^ndent aisea^s of the 
ery^iopoiefa tissue s. 

student of haematology experiences many difSculties due to the con- 
fused state of the terminology and the different meanings applied to words 
at different times and by different authors. Anaemias were onginally divided, 
on* an aetiological basis, into the “ primary ” and the ** s econdary ” : a 
prinmry anaemia is one which may be r egard^ as a disease entity , such as 
Addison’s- anaemiai or acholuric jaundice ; a^^ondiary anaemia is one which 
is merely a symptom of some underlying dfqease. As the colour itidex in 





761 


THE SYMPTOMATIC ANiBMiAS 

secondary anasmias is u suaUv low , the term “ secondary anaemia ” is sometimes 
used to mean anaemia oTTow colour index. This is a bad practice , which 
would justify us in speaking of chlorosis as a primary anaemia in the aetiological 
sense and a secondary anaemia in the haematological sense. If the term 
** secondary ” is retained, it should be used in the strict aetiological sense and 
supplemented by the cause, as anaemia secondary to haemorrhage, or anaemia 
(Secondary to infection. It is probably b etter discard ed and r eplaced bv the 
term “ sy mptomatic .** It is equally unnecessary and confusing to describe 
anaemias as chlor^ic or pernicious m type. According as the colour index j 
is high, normal or low, they are described, as hw erchromic , ofihochramic or^ 
hvpo^romM, They can also be classified by the size of the ired cells into^ 
mega lgcyt tc, norm ocytic and micr ocytic anaemias. These two sets oi terms > 
corresp ond roughly w ith each other, but they are n ot absolutely interchange - i 
and each should be used strictly according to definition. As the colour I 
index is alw ays determine d, whilst the size of the red cells is npt often ] 
me asure d, the former set will be more commonly emi>loyed. 


THE SYMPTOMATIC ANAEMIAS. 

Synonym. — Secondary Hypochromic Aniemia. 

Definition. — A symptomatic anasmia is one w hich arises in the course 
of some o ther well-d efined disease. The colour index is usually ipw ana 
hardly ever abow unity 1 In the rare cases in which the colour index rises 
above unity, the disturbance of the erythropoietic tissues is usually so pro- 
found that for practical purposes all the megalocytic anaemias can be regamed 
as definite diseases of the erythropoietic tissues. 

Etiology. — The" most obvious cause of anaemia is haemorrhag e : acute < 
ha emorrhage occurs most commonly from trauma, bleeomgnom the ali- 
mentarjT tract, and the accidents of child-birth r chmnic haeinorrhage is often 
duo to liaDmorrhoids, mcnorrhama, and in tropiclal countries hookworm 
disease. HaeJa^-sis is a ran^ eyent, but it may be induced by c hegiic al j 
poi^ns, or by infection by haemol}i}ic organisms, such as the Str eytoaxm s jj 
homc^ticus or the Bacilliisjpdchii, or by malaria. Acute infection s rarely | 
produce much anaemia, but severe anaemia may develop in p rotracted septic 
in fection , acute rheumatism, rheumatoid arthritis, and othw subaM^ute or 
chronic infections, such as typhoid fever. In my experience focal sepsis is 
seldom responsible for an anaemia. Tuberculosis ca uses little anaemi a until 
the later stages, when haemorrhage, suppuration or intestinal ulcerauon has 
occurred. Syphilis also is ra rely the cause of anaemi a, except in the more 
florid stages, or from involvement of the liver, or from paroxys nial h aemo- 
globinuria. Malaria has already been mentioned. Of the toxaeim^' re- < 
sponsiEle for anaemia, n ep hri fa and le ad pois oning are the most important. 
Malignant^^aease is one of tS^e commonest causes of anaemia ; it may act in ^ 
various ways — haemorrhage from a malignant ulcer, cancerous cachexia, :i 
and invasion of the bone-marrow. Anaemia which is duo to mecihanical 
limitation of the bone-marrow by tumours or tumour-like conditions, such as i 
leukaemia, Hodgldn’s disease, infective granulomata and kala-azar, is some- 
times described as myelophthjaic anasmia, but this is an incorrect and 
unnecessary use of a word which Is one of the synonyms for aplastic aneamia. 
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If the skeleton is stimulated by such metastases, or by other causes, to the 
formation of new bone and consequent encroachment on the marrow cavity, 
the term osteosclerotic ancpmj a.may be used (p. 786). 

Individu^ ainer greatly in their ability to withstand ana3mising agencies 
and to repair loss of blood. The erythropoietic tissues in women appear to 
be more vulne rable than in men, and all the symptomatic anssmias except 
that due to malignant disease are co mmoner in the female sex. 

Pathology. — T wo facto rs can he distinguished in these symptomatic 
anaemias. The first is l oss o f blood by haemorrhage or haemolysis. This 
leads to hy perplasia of the Ifene-matfo w. and an outpouring of new red cells 
to repair the deficiency. I'he colour index is Jow, because haemoglobin 
regen eration lags behind t he restoration of a normal cell count, and the 
reticulocyte count is incre^cd^^B or 10 percent., or higher. 'Chronic and 
• repeated haemorrhage may so exhaust the haematinic reserves that the body 
cannot repair the haemoglobin deficiency, the anaemia remains torpid, and 
the reticulocyte count is low ; rapid recovery occura on' the exhibition of 
l arge doses of iron. The se conf la^'or'in the symj^omaficT anieniias ' is 
dep resMon of the erythropo ietic tissues by toxaemia ; the marrow becomes 
hypoplast ic^ and may even degenej^e completely. The output of new red 
cells is^minished, the reticulocyte count is low, and the colour index a Jittl e 
below unity. Usu ally b oth factors are presenijn_yarying degree, anTthe 
blood picture is modified accordingly. The white cells and platelets are 
nor mal or inc reased in flUmbei^ unless the marrow is great ly depressed. The 
other tissues generally ^w ahaemTa, oedem^ and fatty change. 

Symptoms. — The symptonis7other than those of the primary malady^, 
depend on the speed with which the anaemia develojxs. In acute anaemia 
from haemorrhage or blood destruction there is extre me exhaustion a nd tflie 
f shock, with faintness or syncope, air-hunger, sweatin g and thiret. The 
afa^ induced in the patients and attendants by a large haemorrhage is an 
important factor in this shock, and the amount of blood lost is usually over- 
estimated. In chronic anaemia, on the other hand, it is surprising how well 
the patient may feel. No complaint may be made with a haemoglobin of 
40 per cent., and only of undue fatiguability with a haemoglobin of 20 per 
cent. Inquiry elicits such symptoms as dys pnoe a, palpitations, anginal pain, 
faintin g att acks and oedema of the extremities. The pallor is best seen in 
the conjunctivas or the p^te ; the skin is a bad guide, for it is often pale 
when there is no anaemia, and sunburnt and deceptively healthy when anaemia 
is severe. The pulse is r apid and the heart dilated, and syst olic mu rmurs 
may be audible over the precordium. 

Prognosis and Treatment.— The prognosis and treatment are those of 
the primary disease. In acute anaemia the patient should be tra nsfuse^ d if 
. his condition is critical. In chronic ha3morrhagic anaemia iron, is great 
value." In' the majority of the symptomatic anaemias it is pos»Ho to produce 
a normal blood picture for a time by i ron, li ver an d repe ated tran sfusions. 

. and so bring the patient into condition for operation or similar treatment. 
Apart from such emergencies, it is doubtful whether the transient benefit of 
I a transfusion is commensurate with its risks in patients sufiering fromtoznmia, 
while iron and liver may have little effect if the cause of the anaemia is not 
removed. The treatment of anaemia is discussed in detail at the end of this 
section. 
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THE ANH^MOPOIETIC ANiEMIAS 


The development of the red blood cells in the marrow has already been 
described. We may regard the marrow as a factory in which the cell bodies 
are manufactured and equipped with their cargo of haemoglobin. An 
important group of anaemias appears to be due to a defective aupplv of raw 
materials to the marrow. At each stage of development certain substances 
are required f^tbe completion of the next phase. The substances necessary || 
for the differentiation of the megaloblasts from the primitive marrow cellsj 
have not been isolated. For the ripening of the megaloblasts into normo-j 
blasts, th e active principle of liver and stomach extracts, which is possibly a i^ 
b ieak-down produ ^ of ^ta mm B. is known to b e essennar For the further 
development of normoblasts into erythrocytes, Iron, traces of c opper and • 
other minerals, vitami n C,_t hyr oxin and probably other substances are 
esschtiaT ITany of these substances is not available, er ythropoiesis i s 
a rrested and the patient becdnics anaemic. When sufficient iron is not 
supplied, either from u nsuitable diet or Irom d iimnished absorption from the 
a limentary cana l, the norm oblasts multipl y and the marrow encroaches on 
the shafts of the long bones, but the cdls fail to mature and f ew cells are 
delivered, into the bjood stream. Absence of the nitrogenous complex present 
ih^liver extract gives rise to a f utile mega loblastic react ion, but again the 
delivery of mature red cells is d imin ished. 

•TTs' these anaemias are due to deficient blood formation, they are called 
a nhcBmo'poieli c. According to the level at which erythropoiesis is arrested, 
the marrow may be nori nobla stic. megalqUastic, or aplastic, the associated 
anaemia being mic rocy tic, meg^cytic, or aplastic respectively. The 
reticulocyte count is low, and "the white cells and^platelets are norma l or 
diminisbedr Reintesion of the disease is attended by an outpouring of 
reticuTocytes in numbers directly proportional to the extent of the h^er- 
plasia of the bone-marrow. TliLs is called the reticu locyte crisis. Clinically 
these anaemias are frequently associated with glossitis, gastro-inte^tinal 
disorfera and degeneration of the nervous system. The most Important 
examples of this group are : firstly, those which are d ue to iron deficienc y and 
are micro cyti c in type — the nutritional anaemia of infancy,^ simple achlor- 
hydric anaemfa and probably chlorosis ; and secondly^ pernicious anaemia 
and ^ed megalocytic aufleraias. Sometimes more than one deficiency may 
be presenti'Fut i n genera l i t is su rprising how specific is the response to treat- 
ment, and grape-shot therapy Is rarely exciLsable. 


1. NUTRITIONAL AN/EMIA OF INFANTS 


Synonym. — Ana)inia of Prematurity .i * 

.^aemia of moderate degree is pres eiy in practically all infants , whether 
fed by the breast or artificially. It may Tiecome very severe, especially in 
twins and pr emature babies, who come into the world wiFfi a small store of 
irbnf or After mi&ufrehfinfection, or when suckling is protracted beyond 
the normal period. It disa ppears spontaneously on the adoption of a mixed 
diet. Helen Mackay has made a comprehensive and illuminating study of 
this finapmia, which appears to be g^jjpe^ mineral deficiency, re sultant from 
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the low iron and mineral content of the milk, and re parable by inorgan ic 
sal ts of ir on. In severe cases the haemoglobin is reduced t o 30 per c ent, or 
less. The colour index is 1^. Death may occur, especially when the 
anaemia is exacerbated by ii^rcurrent infection. Repair of the anaemia is 
followed by increased resistance to infection. Treatment is bv iron and 
a mmonium citra te, in a dosage of 4^ to 9 grs. dai ly. It is essential to accustom 
the infant to the iron sl owly , as tUe suadei^ administration of the full dose 
may cause colig. and diarrhoea. For this reason administration is started 
ver y gradu ally, particularly in young infants. In bottle-fed babies the 
solution of iron and ammonium citrate is added to the milk, or proprietary 
foods containing iron are used. The mother should be warned that the 
s tools will be da rk. There are few babies, whether breast-fed or bottle-fed, 
who are n ot improved by the prescription of iron. 

2. CHLOKOfcILS 

This disease was very common in ad olescent fe males until the end of 
last century, but it has now completely dis appear^ . Its Aetiology and the 
reason for its disappearance are alike ^unknown. It seemed to be in some 
way connected with the inception of the reproductive period, and usually 
disappeared spontaneously after marriage or parturition. The name was 
given on account of the gree nish t inge often preset in the complexion. 
The colour index was low, and f he white cells and platelets were unaffecte d. 
It was cured by large '3bses of jron. Hypochromic ansemias arising spon- 
taneously in childhood and adoles^nce are still often diagnosed as chlorosis. 
It is undecided what relation they bear to this disease, for they never show 
the greenish colour of the skin, and they can usually be explained on nutri- 
tional grounds. In my experience they are equally c ommon in males and 
f emales , unlike the classical chlorosis, which was confinecITFTgiFIsT”'"*'^’” 


3 IDIOPATHIC HYPOCHROMIC AN.EMIA 

• 

Synon3rms.— Simple Achlorhydric Anajmia ; Chronic Microcytic 
Anmmia of Women ; Late Chlorosis ; Achylic Chloransemia. 

Definition. — A disease occurring almo sj: exclq^ivelv in women^ char- 
acterised by chro nic ana emia of lo w colour in dex, ac hlorhy dria, frequently 
glossitis and occasionally spl enom egaly 

-®tiology.-— This is the commonest of all the idiopathic ansBmias. The 
most typical examples arc seen in women between the ages gO and 60 , and 
the condition usually i mprov es spontaneously afte r the menopause A few 
cases are met in both sexes^ih childhood and in old ago. It is rather more 
common in hospital thaivn private practice, probably because of the higher 
birth rate and the poorer nutrition. The c hjef cau^e of the_ anffimi a 
is a chlorhydria , which leads to dkmnished absorption of mineral^ements, 
and especially oT i ron from the foo d. In rare cases, whidh ftW 6hi5cflHy 
inaistihguishaBle, the gastric secretion is normal, but thfiga is intestinal 
dyspepsia, sugge stive o f i mpair ed abso rpt ion of iron fro m the intestine. 
Important aggravatm^ factors are d^o tive die t, meat and other iron-con- 
taining foods no t being eate n in sufficient amount ; and pregnancy, lactation 
and menorrhagia’ 'f&re is a atr ona h— idjlarY tendency ; not infrequently 
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cases of idiopathic hypochiomic anssmia, pernicious ansemia and subacute 
combined degeneration of the spinal cord occur in different members of the 
same family a s manif^tations of the common inheritance of achlorhydr ia. 
An important group of cases is the r esult of lE^tro-finteroatom y and similaT 
operations, or accidents, which neutraUso or abolish the gastric secretion. 

Patholo^.—^he bone-marrow is moderately hypei^laatip^ and micro- 
scopic examination shows an incre ased number of nnrTnQh1aflf.fl The spleen 
is moderately enlarged by a simple hyperplasia. The epithelium of the 
tongue and phar 3 mx may show a le ucoplakial degeneratio n. The other 
organs exhibit the usual effects of a simple anesmia. 

Symptoms. — Symptoms may first be complained of after a pregnancy, 
or an influenzal attack, but careful inquiry often elicits the information that 
the patients were always pale, or that they have previously come under 
medical care for anaemia. Symptoms fall into two categories. First there ’ 
are tho se due to anaRTni a : -general weakness, headaches, palpitation and 
dyspnoea ; praecordial pain on exertion is common and may be of anginal 
severity ; slight oedema of the ankles occurs, b ut anasarca or ascites is 
u nusual. The second category of symptoms is composed"ofthoseT^5^ 
d ^pepsia . probably the result of the achlorhydria : lac k of app etite, epi- 
gastric pain and distress, retching and vomiting after meals, flatulence and 
bilious attacks ; constipation is frequent, but diarrhoea is unusual. 

Pallor, is the most obvious and ma^ be the only sign ; occasionally the 
skin” IS yellow or pigmented, but there is n ever any jaundic e. The nails are 
frequently brittle and painful, and occasionally they are hollow and depressed 
like a spoon ( koilonychia) ; on cure of the anaemia the new nail exhibits the 
normal contour and conSstence. Glo&dtis is present in about half the cases. 

It is often painless and unknown tothe patient, but on the other hand it 
may be the chief complaint. In the active stages the tongue is reddened 
and excoriated, and vesicles may appear and break down to form shallow 
ulcers. In the chronic and quiescent stages the filiform papillse are destroyed, 
leaving a smooth bald tongue. The inflammation may spread to the buccal 
mucosa and to the corners of the mouth and lips, conditions known as 
stomatitis and perleche. Passing backwards to the pharynx, the affection 
produces huskiness and, when the nerve terminaLs in the pharynx are 
involved, a most troublesoA d ysphagia , which may be the presenting 
symptom (the Plummer- Vinson syndrom^ce p. 643). Idiopathic hypochromic 
ansemia is, in my experience, much the commonest cause of the Plummer- 
Vinson s 3 aidrome. The sple en is palpable in about one-quarter of all cases 
of idiopathic hypochromic ansemia, but it is rarely greatly enlarged ; more 
seldom the liver is palpable. The other signs are those of anaemia. There 
are no changes in the spinal cord, but fimctional nervous disorders, nervous 
breai^wns, ap honi a, and pruritus frequently occur. The menses are more 
often sc anty thanTieavy ; o^ig to relaxation of the anaemic uterus these 
women are, however, prone to p ostpartum h aemorrhage and to menorrhagia 
about the menopause. 

Aj^t meal reveals achlorhydria or extreme hypochlorhydria ; the gastric 
ferments are still present, though often reduced in amount. The achlorhydria 
is a pftrmainftq ^ ^hnprmalit y. preceding the anaemia and remaining when it 
is cured. The exi^n^ d! cases which in every way resemble simple achlor- 
hydric anaemia, except that the ti^t meal is normal, has already been dis- 
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cussed. The anaBmia is of low colour indey, and the red celb are usually 
sm aller than normal. It is ess entially a haemoglobin deficien cy, and often 
the red cell count is little bel ow norm al ^he white cells and platelets are 
norml ; an occasional normoblast may be present. Eeticidocytes are 
withi n normal lim its, and van den Bergh’s reaction is negative. A typical 
count Is : red cells, 3,500,000 per c.mm. ; haemoglobin, 35 per cent. ; colour 
index, 0‘6 ; white cells, 7000 ; difEerential count normal. In exceptional 
cases the red cells may fall nearly to a million and the haemoglobin to 15 per 
cent. On treatment with iron there is a reticulocyte crisisj most marked in 
the most anaemic cases, but sel dom exceeding 15 per cen t., the red cells are 
rapidly restored to the normal number, and the haemoglobin is more slowly 
regenerated. There may be a transient erythrocytosis during the recovery 
phase. 

Complications and Sequelae. — The Plummer- Vinson syndrome is the 
most important complication, occurring in aSout l6 per cent, of cases.. There 
is evidence that the changes in the epithelium of the tongue and pharynx 
predispose to malignant disease, and epithelioma of the tongue and car cinom a 
of the hyjopharynx develop in a few instances." There is a r isk of transit ion 
into jermci oug^aj^mia. most marked in women with a family history ot’fnat 
disease, but in my experience the risk is not groat. Thrombosis is a rare 
complication. 

Diagnosis, — Many cases are overlooked, or diagnosed as debility or 
functional nervous disorder, on account of the vagueness of the symptoms. 
Such mistakes are only to be avoided b y examining the bl ood. Care^ should 
be taken to exclude other causes of anaemia, more especiall y malignan t 
V dis^e. The symptoms may suggest per nicious anaem ia, but the l ow cglou r 

- V in^x" and n egative van den Bergh reaction are ■ incompatible with this 
diagnosis, as alsoTs the failure to r^p ond to t reat ment by liver or stomach. 

^ ) In the rare disease a plastic anaem ia the colour mJex iT hi^ h. white cells and 
platelets are diminished, necro^ ulcerations occur, and there is nonresponse 
t ojr on. If the speen is enlarged the difEerentiation from sple nic anae mia 
may* present much difficulty. In splenic anaemia the spleen Ts g reatly 
e nlarge d, there is often a hist ory of jaundice or hae matem esis, the skin inay 
be pigmented and the fingers cmBKd” and tWe are signs of liyer damage, 
such as enlarged veins, positive vaiTden Bergh r eaction and impaired laevulose 
tol eranc e. In the absence oT’such^ymptoms the patient should first be 
treated with large doses of iron, when both the anaemia and the splenic 
enlargement will disappear if the correct diagnosis is idiopathic'hypochromic 
anaemia. 

Course and Prognosis. — The disease is c hroni c, and the average dura- 
tion of symptoms before treatment is 5 years. It is ra rely fata l, but in the 
absence of proper treatment many patients remain invalids for years. There 
is a strong tendency to relapse , which can only be avoided by re-examination 
at intervals or by persisting with a small dose of iron. 

Treatment. — Treatment is by lar ge dewes o f iron by the mouth. I jyerand 
fl l^TPaeb are of no yalue in tms disease . I'ranBfusion is seldom neces- 

sary, and sbould be reserved for patients in extremis, Septicfoc i should be re- 
moved, es{>ecially from the mouth and pharynx. Factom likely to aggravate 
the anaemia, such as haemorrhoids, should be dealt, .snth appropriately. 
Hydrochloric acid relieves the dyspepsia. Blit has no action on the anaemia , 
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a^it is impossible to give larg e enough doses t o promote the absorption 
oFiron gom fop dr liio ssitis and dyspbagi a c^monly improve when 
the aneemia is repaired ; a simple mou^-w^h ma^ be prescribed, and 
Hurst’s mercury tube may be passed for the dysphagia. Men orrhagi a may 
be very troublesome ; with rest in bed at the periods, hrge dos^ o f calcium 
s alts bjr mouth , and, if necessary, injections of cotarnine hydrochloride or 
hydrastinine hydrochloride, in younger subjects the condition usually 
subsides after a few months. After age 40 this complication is more 
intractable, and if it persists then, it may be advisable to induce a n art ificial 
menopause by means of X-Rays or operation. 


4. PERNICIOUS ANAEMIA 


Synonym. — Addison’s Anaemia. 

Definition. — A disease characterised by mcgalocy tic an aemia, a chylia, 
and a ten dency to deg eneration of the spinal cord, which pursues a renai^ht 
cou^e , anT* which is invari ably fata l unless appropriate treatment is 
instituted. 

.£tiology. — The disease is most common between the ages of 40 and 60 . 
though analysis shows that it becomes relatively more frequenrUn each 
decade. True pernicious anaemia has been observed in children, but it is 
very rare before the third decade. It is found in all civilised countries, 
though it is not very common in Jews, li foles are probably more often 
aSccted than females, but on this point slattStics disagree. There is a 
stro ng hereditary tendenc y, which appears to be due to inheritance of the 
basic factor, a cnlorh yd^a. As already mentioned, cases of achlorhydria 
without symptoms, achlorhydric dyspepsia, simple achlorhydric anaemia, 
pernicious anaemia and subacute combined degeneration are often observed 
in different members of the same family. Important predisposing factors 
which act by dama ging the gastric m ucosa, are gas trit is, gastro-enteritis, 
dysentery and similar infecuons, and operations on the stomach. The 
relation of pernicious anaemia to pregnancy will be discussed later. • 

It is now believed that the gastri c disease is the cause of pernicio us! 
anaeniiar though the essentid factor is not the absence of hydr^hloric acidl 
(achlorhydria), bu ^of the^astric ferments (achvlia l. In normal gastric) 
digestion substances are elaborated from the food by the proteoljrtic f^rmentai 
of the gastric juice which are essential for the development of the megalo-| 
blasts of the bone-marrow into normoblasts and erythrocytes, and for thej 
nal cord. These substances are sto red in the live r, and 

■ y can be carried out in pernicious anaemia by the use of , 
;ue from suitable animals. Pepsin and similar prep aia- 
, as it is only possible to demonstrate the full proteolytic 
trie ferments in fresh specimens of juice. In theory^ 

) disappear gom the gastric juice, and the secretion on 
)e maintained ; but in practice, this is an exceeding!^ 

> diagnosis of pernicious anaemia in the presence of gee! 
acid in the gastric juice usually proves to be wrong. 

^^emicious anaemia is a specific disease whose cardinal features have 
belh defined as ipegalocytic anaemi a, a ebylia. and a tende yv to sub acute 
CQUib^^^^ degeneration of the "spinal cord, and the diagnosis of pernicious 
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anfiBmia should be strictly confined to cases of this type. A similar type 
of megaloc 3 rtic anaemia may occur in other diseases in which nutrition or 
digestion is impaired. Thes.e anaemias may be classified in the following 
two categories : first, megalbcytic anaemia d ue to a defective di et, which 
does not contain the materials necessary for blo^ forination ; and second, 
megalocytic anaemia d ue to diminished absorption of the hamatimc principle s, 
when the intestines are diseased. The gastnc juice may be^erfectV no rma l 
in such conditions, and there is r arely any tenden cy to subacute combined 
degeneration of the spinal cord. It is inaccurate and confusing to apply 
the name pernicious anasmia to all these conditions, though they are, of 
course, closely allied to pernicious anaemia in their symptoms and their 
pathology. They should be described as megalocytic anaemia and referred 
to their respective causes. Such a megalocytic anaemia may occur in the 
* following diseases, but it is important for the student to recognise that 
it does not occur in every case of these diseases. Megalocytic anaemia 
rarely develops unless the disturbance of nutrition or of intestinal absorption 
is ve^ yiprofoun d. 

(а) Xrofical nutritional ancemi a, — Megalocjrtic anaemia due to defective 
diet is uncommon in temperate zones except in fanatical vegetarians, but 
very common in tropical and sub-tropical countries where large populations 
subsist on famine diets. It is more common in women and often fatally 
aggravated by pre^ancy. Effective treatment can be carried out not 
only by liver and similar pr^arations, but also by marmite . a yea st pre- 
paration which contains vttgBnn B and which has the advantages of being 
cheap and of not breaking caste regulations of diet. 

(б) SSfiSums, resedwn or ulc eration of the small inte stine. — These con- 
ditions probably act by inte rfering with absorption from the small intastine. 
Liver treatment Ls effgetive. 

(c) I f^tinal 'parasit es. — The most important is Bothrioccphalus la tus. 
The mode of action is unknown, but is probably aninterference with the 
a bsorption of the haem atinic principle s. Liver treatm^ fa effective, but 
the specific treatment is exp ujsion of the paras ite. 

(d) Sprue, — Megalocytic anaemia is very frequent in sprue. It is in part 

due to them ^stin aldisease, but in the majority of cases the gastric secretion 
also is impaired. ^ 

(c) Fatty diarrhea , — In fatty diarrhoea, such as occurs in coeliac disease, 
idiopathic steatorrboea, pancreatic disease, gastro-colic fistula and after 
.operations on the gastro-intestinal tract, megalocytic anaemia is occasionally 
OMerved, though not so constantly as in sprue. In the megalocytic anaemia 
;of sprue and fatty diarrhoea, liver treatment is efiective and marmite may 
also be efiective. 

j Pathology. — The remainder of this section deals with true pemicious, 
anaemia, though similar changes are observed in the other ^d^ocytic^ 
anaemias just mentioned. The body may not be wasted, the fat is iq[)ecufiai^ 
yellowish colour and the muscles reddish-brown. All the tissues are au^mio,"] 
and the he art muscle^ ows fatty degeneration. Freej ron is present in 
the liver, the Siieys ancTother tissues. The Bone-marrow is hyperplastic , 
like red c urrant jelly, but usually there are so m^e areas of a plasia : micro- 
scopic~examinaiiop' show s many megaloblasts. and in addition endothelial 
cells containing phagocyted r^ cells ana taeir d4bris. De generation of th e 
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poaj^ero-lfttftrftl flolnmna of the spinal cord is present in about 80 per cent, 
of cases. Owing to post-mortem changes, it has not yet been possible to 
determine the morbid histology of the changes in the gastro-intestinal tract. 

Symptoms. — Patients with pernicious anaemia are not infrequently 
well built, with broad faces, short deep chests and wide sub-costal angl^ ; 
the hair is oft en p rematu rplv grey, a nd the skin may be pigmented. Its 
incidence Jn peraons" of tEis type wasHTrst noted by Addisdn7 ^ose de- 
scriptfon of the symptoms remains unsurpassed. “ The disease makes its 
approach in so slow and in sidious a manner, ^at the patient can hardly 
fix a date to his eaUiest feeling”©? that languor which is shortly to become 
so extreme. The countenance gets p ale, the whites of the eyes become 
pearly, the general frame flabby rather than wasted ; the pulse perhaps 
large, but remarkably soft and" compressible, and occasionally with a slight 
jerk, especially under thTslightest excitement ; there is an incre asing mms - 
posT tiop to exerti nn, with an uncomfortable feeling of f aintn ess ^r breatfi- 
lessn^s on attempting it ; the heart is readily made to p a^tat e ; the whole 
surface of the body presents a blanched, smooth, and wa xy app earance ; 
the lips, gums and tongue see m bloo dless ; the flabbiness of the solids 
increases ; the appctitelfails ; extreme lang uor and faintness supervene, 
breathlessness and palpitations being produced by the most trifling exertion 
or emotion ; some slighL oed^cjuia is probably perceived about the ankles ; 
the debility becomes extreme, the patient can no longer rise from his bed, 
the mind occasionally wanders, he falls into a prostrate and half-torpid 
state, and at length expires ; nevertheless, to the very last and after a sick- 

1 ness of perhaps several months* duration, the bulkiness of the general frame 

I and the amount of obesity often present a moat striking contrast to the 

II failure and exhaustion observable in every other respect.** 

Little can be added to this description of the ancemia except that the 
skin is often lemon yellow in colour, but overt jaundice is most unusual. 
The temperature may ~Fe slightly rj^ed. Angina may occur, due to the 
impoverishment of the blood supplied to the heart. The spleen is p alpab le 
in about one-third of the cases, and the liver may be enlarged. The urine 
contains much urobilin and often a trace oTjtlbimiin. 

Alimentary symptoms constitute an important chapter of the disease. 
GlosgiLig of the type described in idiopathic hypochromic anajmia occurs in 
over 50 per cent, of cases, but curiously enough there is no tendency^ to 
involvement of tte pharynx, or .to dysph agia. It may precede the anaemia 
by some years. Achlorhydria is an invariable .symptom, and pepsin is 

[ greatly reduced or absQjflC”^c^rorh'\®ia has many times been demon- 
.strated before the onset of the anjemia, and it persists when the blood has 
been repaired. Dyspepsia is frequently present, and there may be attacks^ 
of diarrhoea. The dyspepsia is partly due to the ^.chlorhydria, but it 
greatly aggravated by the anaemia, and in the critical periods of the disease 
vonuting may be so troublesome as to prevent effective medication by 
moifEh/ In other cases attacks of violent epigast ric pain^ with tenderness, 
rigidity and vomiting, occur at intervals, causing much alarm and difficulty 
in diagnosis because of their resemblance to an acute abdominal emergency. 
The attacks are probably of spinal origin and comparable with the gastric 
crises of locomotor-ataxia. Nervous symptoms, due to subacute combined 
degeneration of the spinal cord, are an integral part of the diseas e, and for 

49 
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convenience they are described elsewhere (pp. 1714, 1716). Me ntal symptom s 
appear in a small percentage of cases ; they are usually del ^ion s "of 
persecution, and the patient swears that he is bein g poiso ned by his mlatives 
or his physician. Exceptionally such patients become stuporose and die 
in coma, even though their anaemia is not profound. 

^Phe cardinal feature of the bl ood pictur e is me ^alocytosis . By the time 
the patient seeks medical advice the red cells are often less than 2 million s 
per c.mm., and counts of the order of half a million have occasionally been 
obtained. Haemoglobin is not reduced to the same extent as the red corpuscles 
and the colour index is aT)ove unity Such complications^ haemorrhage 
may l ower the colou r index, but m^alocytosis^ersisfe. The mean diamfitCr 
61 the red cells averages about S^^Tm icrohs"; there is muc h anisocytos is and 
..p oikilocytosi s. Beticulocytes are within_ normal lim its except during a 
remission, spontaneous or induced. Normoblasts and megaloblasts are 
oft en pre sent, more especially in the agonal stages of the disease and also 
on the inception of very active treatment ; they Are rarely present in mild 
cases, and their diagnostic importance has been greatly overestimated. The 
serum is bro wnish-yello w, and the indirec t van den Bergh reaction is positiv e. 
The white cells are r^uced in number, an average count being about 4Q0D ; 
the decrease is chiefly"duc't6 climinution in the granulocytes and the mono- 
cytes. The neutrophil cells are of an old type, many having 5 or more lobes 
to their nucleus, and occasional giant neutrophils and myelocytes are present. 
Platelets are s cant y. 

Complications and Sequelae. — Complications are infrequent, for subacute 
combined degeneration is one of the elenumts of ilic disease and not truly 
a complication. It is doubtful whether pernicious anaemia ever terminates 
in aplastic anaemia, and most reports of this sequel can bo attributed to * 
errors of diagnosis or to incomplete examination of the marrow after death ; 
arsenic may have produced ajAasia f)f the marrow in rare cases before liver 
was introduced into treatment. Gpj^.^nd venous thn?mbos is occasionally 
occur, especially during intensive treatment. There is suggestive evidenct*. 
that •'patients with pernicious anajmia arc a bnormally prone to carcino ma of 
t he stomach. Intc ycu r^nt infectiyn, whether from dimiiiishcTd resistance on 
account of the ansemia, o'fTroin the trophic or bladder lesions of spinal 
paralysis, is a very dangerous event. 

Course. — In young subjects the disease may run an acute course, with 
fever and purpura, and prove fatal after a short illne^ss. Such a course is 
unusual, for r emissiona are one of the most constant feature s of the disease. 
The commoner number is two, but there may he fi ve or s ix" ; their duration 
is about si^monjdis. The patient may feel perfectly "welT during a remission, 
but the bloodfra^ly becomes qui te nor mal. The untreated disease is usually 
fat al in one to three ye ars, though exceptional cases may live much longer, 
usually as the result of an unusual remission. One of our patients at Guy’s 
Hospital first came under treatment at age 30 for d 3 ^pepsia ; at age 41 he 
was readmitted for typical pernicious ansemia, with high colour index and 
megaloblasts, which responded to treatment by arsenic ; ho remained well 
till age 64, when he was readmitted to hospital for relapse of the pernicious 
anaemia of ten months’ duration ; he had complete achlorhydria ; the 
anaemia responded to treatment with liver. The cause of the remissions is 
uncertain, but is pr obably a partial recovery olthe function of t he stomac h. 
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Diagnosis. — The disease is often sugg^ted by the tyiad of symptoma^ 
gloss^, anfis mia a nd ac roparaa sthesia. It is confir med bv the blood pic ture, 
more especially the mega loc^o sis and a nisocv tosis. the abs ence ofl^icnlo - 
cytosis, and the prese nce^oi hvoerbiliru bmcemia. In doubtful cases a test 
meal should be performed, for free hydrochloric acid in the gastric juice for 
all practical purposes rules out the diagnosis. The megalocytic anesmias of 
nutritional and alimentary disease which closely resemble pernicious anssmia 
have already been discussed. An important diilcrential diagnosis is from 
carc inoma of the stom ach. In this disease the faeces contain occult blood, 
and the anaemia is usul»-lly of a h ypochrom io type. In a few cas^ the two 
diseases c o-exis t, the pernicious anaemia being the result of a cancerous 
gastritis and acliylia, or cancer developing in the stomach of a patient who 
already has pernicious anaemia. Ap lastic anaemi a may be mistaken for 
pernicious anaemia, but megaloc ytosis is alSse nt. van den Bergh’s reaction 
is neg ative , free hydrochloric acid is frequen tly pr asent in the gastric juice 
and liver treatment is u nsuccess ful. The rare^oi^ases aleukaemic leukaemia 
and chronic haemolytic anaemia can usually be differentiated by careful 
analysis of the symptoms and the blood. In the absence of complicating 
infection, anaemia which does not respond to liver treatment in effective 
dosage is ver y unlik ely to be pernicious anaemia. 

Prognosis. — In exceptional cases the defective gastric function which 
produces pernicious anaemia is due to a recoverable gastritis, the gastric 
juice returns to normal and the patient is completely cured. As a general 
rule the disease is incurable , but with thorough and persis^t treatment 
both the anajinia and the spinal symptoms ca ji be co ni|i1rtrlJ|J|tiiilf i1 and 
there is no reason why the patient should not live the normal 

Treatment.- - Treatment is by liver or st omac h, as desenbed at the 
end of the chapter. I cannot too strongly emphasise the necessity of keeping 
t he blood at a leve l of 5 million, red, cells per c.m m.. and 10 0 per ce nt, of 
haemo globi n Tf nervous and infectious complications are to oe avoided! 
Many patients have a delusive sense of well-being with a blood count as low 
as 3 million red cells per c.mm., and 60 per cent, haemoglobin, but a# this ‘ 
level the degeneration of the nervous system may continue to advance. 
It is, therefore, essential to examine the blood at regular intervals. Even 
with a normal blood count, acroparaesthesia or increase of the nervous 
symptoms demands a larger dosage of effective substance. A fter all^ it ia 
impossible to give an overdose. In later life absorption from the alimentary 
tractis sometimes di minish ed and very large doses of liver may be necessary, 
but desic cated !st omac.hLprpyes effective in relatively^ much smaller amount s. 
In difficiift cases treatment by mouth should be sup plemented bv intry * . 
muscu lar injection s j)f live r extract. In patients who are profoundly anssnuo , 
transfusion ma^ be necessary, but in view of its dangers it should, wherever ' 
possible, be withheld in favour of injections of liver extract. 

Hydrochloric acid may be advisable for the dyspeptic symptoms in 
patients treated l)y Ever, but it is rarely necessary when desiccated stomach 
M used. Iron deficiency and hypoth 5 a*oidism are occasional complicatio^ 
of pernicious ana)mia. They should be suspected especially in patients ini 
whom it is difficult to bring the blood completely back to normal, and they 
should be corrected by appropriate doses of i ron or thyroi d. Arsenic and 
i ntestinal antiseptics are to be_avoided . Septic foci should be" r ^movecK.^ 
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though the operation should be postponed until the anaemia is under control. 
Gastric lavage is a treatment whose possibilities have not yet been fully 

( explored ; it is probalple that removal of septic foci from the mouth and 
throat, and regular lavage of the stomach, would restore the gastric secretion 
and thus completely cure the disease in a small percentage of cases, more 
especially those which follow a previous gastritis or gastro-enteritis. 

The first phenomenon noted on instituting successful treatment in a 
patient with pernicious anaemia is a n increased excretion of uric acid . This 
IS due to the maturation of the nucleated red cells in the bone-marrow and 
the extrusion of their nuclei. After this there is a r eticulocyte crisis , which 
reaches its maximum between the tenth and the fourteenth days, and is 
directly proportional to the severity of the anaemia ; values of 30 to 40 per 
cent, are by no means uncommon. The blood and the general condition of 
the patient are gradually restored to normal, glossitis become.s quiescent, 
and the surface of the tongue may be r eclothe d with filiform papillae. The 
nervous symptoms are sl owey to impr ove, and gross spastic paralysis is 
unlikely to be repaired. Nevertheless the degree of improvement may be 
su rprising . In more than one bedridden case I have felt I was doing the 
patient uttle service in curing his anaemia, but after months of careful treat- 
ment, massage and re-education, the patient has successively discarded his 
wheel-chair, his crutches and his sticks, and has returned to active employ- 
ment. 


APLASTIC ANAEMIA 

DefinilHjlP— Aplastic anaemia is produced by aplasia of the bone- 
luariaw, which results in reduction or total failure df'broocl regeneration. 
ijsuSly all three ' elements in the bone-marrow — erythropoietic tissue, 
le ucopoi etic tissue and megakaryocytes — arc simultaneou^y involved. 
Rare cases occur in which there Is a pure lesion of one of these tissues, and 
not infrequently one of them is predominantly affected. The term aplastic 
anoBmia is applied more jmrticularl^ to cases in which the erythropoietic 
tissue is especia lly da maj;ed. ApTAsia of the leucopoietic tissues is described 
later under agranulocytosis, and aplasia of the megakaryocytes 

under the title malignant thromhocytopenia, 

Etiology. — Rare as the disease is, its frequency has been under- 
estimated because of its confusion with .pernicious anaemia. Their only 
point of resemblance is the profundity of the anseinia, tor the incidence, 
symptoms and pathology are entirely different. It occurs a t all age s and 
in b oth sexes , but in my experience most frequently in males between the 
ages 20 and 40 . In a number of cases the aplasia of the bone-marrow is due 
to destru ctionj by a well-recognised poison of which the following examples 
have beenrecognEecr: 

1. X-Rm, ra4ijun and thorium; radium is much mo re dangerou a than 
X-Rays. 

\ 2. Benzol, arsenicals of the arseno-benzol group and T.N.T. 

3. Acute^ infec^ jps, such as measles, scarlet fever, diphtheria and 
typhoid ; these causes are more potent in childhood. 

4. Extreme malnutrition, such as occurs in the late stages of sprue. 

It has often been suggested that aplastic ansamia may develop as 
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a result of long continued ansemia and consequent exhaustion of the bone- 
marrow. In my opinion, however, there are no facts to support this sug- 
gestion. In the conditions in which the er}rthropoietic tissues are most 
persistently exercised, such as repeated haemorrhage, or the life-long haemolysis 
of acholuric jaundice, aplasia of the bone-marrow is unknown. There is no 
relation between aplastic anaemia and pernicious anaemia. In pernicious 
anaemia certain portions of the bone-marrow, notably the distal extremities 
of some of the long bones, may undergo aplasia, but in such cases the 
erythropoietic function of the bone-marrow as a whole still remains increased. 

The above groups of cases may be described a s secondary aplastic anaemia . 
In a larger proportion of cases n o noyous agency can be traned and they^e 
therefore described as p rimary aplastic anaem ia. It is possible that there is a 
constitutional predisposition to the disease, and this is particularly suggested 
by tlie very small percentage of cases in which aplastic anaemia develoya* 
after the injection of salvarsan ; all are exposed to the same poison, but m 
only a few does the bone-marrow succumb. 

Pathology. — Pathologically the features are prof ound anaemia , ge neral - 
ise d haernorrhag es. and a fa tty^ atrophic bon^m^tripw. Careful examination 
nearly always reveals evidence of a certain amount of marrow regeneration, 
in the form of sma )! islands -pl.hje mopoi etic ti ssue in the midst of the fatty 
and aplastic marrow. Necroti c ulce rs arc commonly found in the mouth 
and more rarely in the bowelT^ TEeTi ver, spleen and lymph-glands show no 
gross change, but microscopically there is usually some h aemosiderosis of the 
liver and s])leen, attributable both to the absorption of exti^juated blood 
and to the breakdown of transfused red cells. 

Symptoms. — The disease usually begins imidiously with rmHi^norexia 
and the symptoms of anaemia ; but in one of my cases which^subsequently 
came to autopsy the onset was abrupt with jaundice and high fever. Other 
initial symptoms are haemorrhage, from an associated thrombocytopenia, and 
necrotic ulcerations due to the Icucopenia. The pallor is often profound, ' 
and yet it is surprising how well the patient may feel until the onset of air 
hunger or oedema marks the beginning of the end. The mind is almost 
distressingly clear, though delirium may develop before death, perhaps as the 
result of multiple punctate cerebral ha)morrhage.s. There is usually low- 
grade fever, which may terminate in hyperpyrexia. Any dyspeptic symptoms 
present can be attributed to the ansemia, the tongue is normal, and the 
gastric secretion unafEected. 

Physical examination is commonly negative, except for the ansemia and 
such complications as purpura and ulceration. The weight is maintained, 
but the blood pressure may fall very low. Subacute combined degeneration 
of the spinal cord does not occur. The liver is not enlarged and the spleen 
is not palpable, unless there are complications, such as infarctions. Death 
finally results from ansemia, haemorrhage, or infection. The average dufaUdn 
of collected cases is eight months, though it is more typical for death to occur 
about three months after the onset of symptoms. Fulminating cases may 
die in a few days, usually from exsanguination by haemorrhage. Exceptionally 
life has been prolonged for five years. 

By the time a blood count is done, the red cells have usually fallen to 
about 1*6 million per c.mm. and the colour index is about unity. The white 
cells anT'about 3000 or 4000 per c.mm., usually falling below 2000 before 
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death ; the diminution is chiefly due to the small number of polymorpho- 
nuclear cells. Blood platelets are similarly redime^ The size of the red 
cells may be slightly increased, but there is little anisocytosis. Reticulocytes 
are commonly below I 'per cent., and there are no nucleated red cells ; as a 
result probably of the efforts of the surviving remnant of erythropoietic 
tissue to repair the anaemia, reticuloc)rtes may rarely rise to 4 or 5 per cent., 
and an occasional normoblast may appear. Van den Bergh’s reaction is 
negative. 

Diagnosis. — Careful investigation will soon exclude pernicious anaemia. 
Essential thrombocytopenia may be suggested by the low platelet count 

( and the haemorrhagic tendency, but it is excluded by the leucopenia and the 
non-regeneratory character of the anaemia. Aleukaemic leukaemia offers 
most diflSculty, but the absence of enlargement of the lymph-glands, liver, 
*or spleen should differentiate aplastic anaemia from this disease. 

Prognosis and Treatment. — The outlook is almost hopeless, but 
recovery occasionally occurs in childhood and in secondary aplastic anaemia 
when the cause has been removed. Iron and liver will usually be tried, and 
there may be a delusive transient improvement, but in general they have 
little effect. Adrenaline, in a daily dosage of 5 minims subcutaneously, has 
been recommended. Transfusion is the sheet-anchor in treatment. The 
physician should ended. vdiir to bring the blood approximately to normal 
by a rapid series of transfusions. It may then be possible to maintain a 
normal count by a fortnightly transfusion, and there is a hope that after an 
interval ofj|mths or years the bone-marrow may regain its hsemopoietic 
function^ill^^Ktoo often it is found that the transfused blood is quickly and 
mysterioiHHPtroyed, and in such cases the physician is at the end of his 
resources. 


THE HiEMOLYTIC ANAEMIAS 

Less importance than formerly is attributed to hasmolysis in the genesis 
of anemia, for careful investigations have shown that it is not often an 
fietiological factor. In discussing the symptomatic anfleniias, I have men- 
Cldil^crthe occasional development of ansemia from hcemolysis of the corpuscles 
by micro-organisms, bacterial toxins and other poisons. There now remains 
for discussion a group of hs^molytic anaemias which are relatively uncommon 
and of which theUrdst important examples, acholuric jaundice, sickle-cell 
au»mia and the grave familial jaundice of infants, are due to congenital 
anomalies in the blood-forming organs. Before treating these diseases 
individually, it will be convenient to describe the characteristics which are 
common to all the haemolytic anaemias. If a great many red cells are broken 
down in a short time, there are haemoglobinuria and jaundice, but in chronic 
haemol^ic anaemia it is sometimeslsufpnslng how slightls the jaundice. The 
colour index varies according to the mode of reaction of the bone-marrow, 
but it is usuall]^ round about unity and there ma.y be frank megalocytosis. 
Owing to the vigorous attempte bone-marrow to repair the ani^niia, 

the reticulocyte counTinugh, and nucleated re^ cells and even megaloblasts 
apmar in the peripheral blood. The fragiUty of the red cells varies in different 
individuals, and at dilEerent times in the same individual. The resistance to 
hypQ^nic saline may be diminished in acquired hesmolytic anaemia, and 
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it may be normal in congenital acholuric jaundice. In chronic hsemolytic 
anaBmia the white cells are unaffect ed or a little diminished. When haemolysis 
is acute and rapid, there is ajeu^cytois, dunng which very immature white 
cells may appear in the peripheral blood ; the platelets fi mt fall and later 
rise, above their normal level. Apart from the hfiemol 3 rBis, wEcITgives rise to 
anaemia, enlargeme nt of the liver, spleen, and occasionally the lymph-^lan^, 
hyp erpl^ja of the bone marrow an? haemosMcrosis, there are no signs of 
systernicTIlsease and the alimentary and nervous systems are normal. 

1. ACHOLURIC JAUNDICE 

Synonyms.- 'Spherocytosis ; Congenital Haemolytic Anaemia. 

This disease which is due to congenital abnormal ty of the red corpuscles, 
and is characterised by increased fragifily' of the cells, a variable degree o^ 
jaundice and anaemia, splenomegaly, and a strong^ tendency to the formation 
of gallstones, is described elsewhere (page 667). 

2. SICKLE-CELLED AN/EMTA 

Synonym.— -Drepanocytosis. 

Definition.— 'A severe anaemia, characterised by the appearance in the 
blood of a number of red blood corpuscles of a peculiar sickle shape. 

AEtiology and Pathology.— Up to the present the disease has been 
observed only in the negro. It is hereditary and familial, behaving as a 
Mendelian dominant. In the affected families some" inein^s who, have 
sickle cells in their blood do not suffer from anaemia. Th^^H||Be itsually 
dates . from infancy. Of its essential cause, nothing is kn^jpFThe post- 
mortem appearances do not throw any light upon the pathology. 

Symptoms. — The patients are obviously ancemic', and the sclerotics 
exhibit a greenish-yellow tinge. The liver is bulky, but the spleen is not 
enlarged. The disease Is characterised by interrmttent paroxysms of fever, 
up To 103 or 104 degrees, with severe stabbing pains in the muscles and 
joints, which last for two or three w'eeks. In the intervals the patientstsuffer 
but little, though they are listless and depressed. The red blood corpuscles 
in the intervals reach a number of about 3,000,000 per c.mm., but during 
the paroxysms they rapidly fall to less than half that number. The white 
cells are usually about 15,000 per c.min., but may rise to as much as 40,000. 
The sickle-shaped corpuscles vary in numbers. They appear to increase in t 
number on a warm slide. The coagulation-time, the bleeding-time, the| 
fragility of the corpuscles, and the numbers of platelets arc all within normal f 
limita. 

Course and Prognosis. — The coume of the disease is slow but pro- 
gres.sive, and death usually occurs before the age of thirty. 

Treatment. — Up to the present time, no treatment has appeared 
materially to influence the progress of the disease, and splenectomy is of 
no value. 

3. OVALOCYTOSIS 

In rare cases the red cells arc elliptical, instead of being circular. This 
again is a familial jp^bnormality, inherit^ as a Mendelian dominant, but it 
is not certain tharirpredisposeB to ansmia. 
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4. FAMILIAL ICTERUS GRAVIS NEONATORUM 

This is a familial disease in which successive infants in the same family 
become jaundiced^witb^^ few hours to a day after birth, though the fimt- 
born often escapes. They become progressively aneemic, pass into a drowsy 
condition, and usually die in a few days or weeks. At its onset the disease 
resembles physiological jaundice and, like it, it does not show any gross 

e t-mortem appearances to account for the jaundice. During intra-uterine 
the red cells circulate in tiigher concentration than after birth, to com- 
pensate for the poor supply* of oxygen from the placenta. It is probable 
that physiological jaundice results from the hseinolysis of superfluous 
corpuscles on the inception of pulmonary respiration, and that grave familial 
jaundice is a morbid exaggeration of this process. Afiected children nearly 
<always died until Hampson showed that they could be cured by the injection 
of 5 to 10 c.cm. of the mother s blood scrum daily into the infant’s muscles. 


5. ACUTE HiEMOLYTIC AN.EMIA OF LEDERER 

Synonym. — Acute Febrile Ansemia. 

Acute anaemias of a haemolytic type are occasionally seen, more especially 
in the first two decades of life, for which no adequate explanation can be 
found. The temperature is raised, and the clinical picture is that of an acute 
systemic infection, but blood cultures and examination of the tissues for 
micro-organisms are negative. In the most acute cases haBinoglobinuria is 
present. Lgg||her cases there is a great leucocytosis and white cells of the 
most immIHptype may be apparent in the circulating blood, so that 
it is difficu^to differentiate the condition from leuksemia (see p. 791). 
The disease ends either in death or complete recovery within a few weeks. 
Treatment by transfusion is often dramatically successful. 

6. CHRONIC ACQUIRED HAEMOLYTIC ANaICxMIA 

Syhonyms. — Haemolytic Anaemia (type Hayem-Widal). 

Chronic acquired haemolytic anaemia resembles acholuric jaundice, except 
that there is no family history of the disease. There is persistent haemo- 
lysis, with slight jaundice, anaemia, reticulocytosis and usually spleno- 
megaly. It is much rarer than acholuric jaundice, and wherever possible 
its acquired character should be confirmed by examination of the parents or 
other relatives, as patients are so often ignorant of their true state of health. 
Careful examination of the blood also reveals differences from acholuric 

t 'aundice. Tke shape of the red corpuscles is normal, and the resistance to 
L^potonic saline solution is not always affected. The clinical course of the 
disease is much more severe than acholuric jaundice, and death usually occurs 
within a few ^ears. Haemolytic crises are more frequent, and paroxysmal 
hsemoglobinuna occurs even in non-syphilitic cases. It is a syndrome' 
jrather than a disease entity, and it may be produced by a variety of causes, 
k>f which the most important are syphilis, Hodgkin’s disease, cirrhosis of the 
liver, and splenic anaemia, though it is, of course, a rare symptom in any of 
|ibhese diseases. In a few cases no primary pathological lesion can be demon- 
'etrated. Good results are report^ from treatment with salvaisan in cases 
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due to syphilis. If the spleen is enlarged, improvement may follow its 
removal, though this cannot be promised with the same confidence as in| 
cases of acholuric jaundice. Liver is iimifectiye, and transfusion is Yierjl 
dan gero us, as it is often followed by a hasmoTytic crisis. 

ANiEMIA IN PREGNANCY 

It is customary to describe a physiol<^ical anwmia of pregnancy, but the 
term is rather a misnomer, for although' tiie blood is slightly diluted in preg- 
nancy, the hsemoglobin docs not fall below 75 per cent, in healthy women. 
There seems to be no form of anajmia in vrliich pregnancy has not occurred 
in some instance, and a pre-existent anaainia is always aggravated by 
pregnancy. Pregnancy is, in fact, a very undesirable complication in suci^ 
diseases as acholuric jaundice and splenic ansemia. The commonest form 
of anaemia in pregnancy is a hypochromic anaemia, often called the chlorqtic^ 
anaemia of pregnancy. This is another niih homer, as chlorosis should be 
benefited by pregnancy, and further investigation has shown that these are 
cases of simple achlorhydric or allied anmmia aggravated by pregnancy ; 
achlorhydria is present in 80 per cent, of the cases, and the ansenua resppnds 
to massive dosage with iron. Megalocytic or hyperehromic anaemia is very 
rare in pregnant women in this country, though it is common in tropical 
or sub-tropical zones. The condition may have different causes, and the 
prognosis differs accordingly. The following causes of megalocytic ansemia 
ill pregnancy liavc been differentiated. 

1. Tropical nutritional anaemia is much aggravated by pregnancy, and 
then assumes a frankly megalocytic type. 

2. Pregnancy may occur in a patient with pernicious anaemia, or per- 
nicious anaemia may first begin in pregnancy, persisting after gestation ; 
achylia gastrica is present, and subacute combined degeneration may develop 

3. Pernicious anaemia may occur as a temporary phenomenon during 
pregnancy, disappearing after gestation. The secretion of free hydrochloric 
acid may be normal, but there is evidence that the haematinic ferments are 
depressed, presumably as a result of the pregnancy. Subacute combined 
degeneration docs not occur. The disease res 2 )onds well to treatment by 
liver or stomach. It may or may not recur in subsequent pregnancies. 
This is the true pernicious anaemia of pregnancy, and it is very rare. 

Hromolytic anaemias, which should be separable from pernicious and 
allied anaemias by the Price- Jones curve and the reticulocytosis, also occur 
in pregnancy. Most frequently they result from infection by haemolytic 
streptococci in the puerperium. It is also probable that the haemolytic 
anaemia of Lederer occurs in pregnancy. 

ANiEMIA IN CHILDHOOD 

Anaemia in children is more difficult to classify than in adults, not merely 
because of the difficulty of making detailed studies of the blood and the other 
systems, but also because of the great lability of the blood-forming organa of 
children. A condition which in an adult induces a mild secondary anaemia, 
with slight leucocytosis and perhaps an occasional normoblast, m a child 
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induces profound anesmia, with the appearance of myelocytes and even 
myeloblasts and megaloblasts in the circulating blood ; the spleen and the 
liver are more often enlarged. Both on this account and on account also 
of the small blood volume, ansemia is a more urgent disease in the child than 
in the adult ; haemorrhage is ill-tolerated, and a moderate nutritional anaemia 
may be fatally aggravated by a trivial intercurrent infection. Treatment 
should therefore be prompt, and it is often wise to give a transfusion of 60 to 
200 c.cm. of blood to tide over the interval before medical treatment can 
take effect. For similar reasons the results of treatment are often better 
in the child than the adult, and aplastic conditions of the bone-marrow 
which are almost inevitably fatal in the adult may be repaired in the child. 
Apart from certain rare congenital anaemias, the causes of anaemia in child- 
^hood are identical with those in later life, and with careful clinical and 
haematological examination, supplemented if necessary by the van den Bergh 
reaction, the fragility test and the Price- Jones curve, a satisfactory diagnosis 
should usually be obtained. In this way the va^uc titles formerly used, 
such as anaemia mitis and gravis, and pseudo-leukaemia, arc gradually being 
replaced as the result of more exact diagnoses. 

Symptomatic Ancemia is little different from the same condition in the 
adult. Haemorrhagic anaemia is rather unusual in childhood, while causes 
more peculiar to this age are cyclical vomiting, diphtheria, pyelitis and acute 
rheumatism. Anaemia may also be secondary to diseases of the blood- 
forming organs, such as splenic anaemia and Hodgkin’s diseavse. Any type 
of anaemia in childhood may be complicated by infection, when very bizarre 
leukaemoid blood pictures may result. 

Anhcemopoietic Ancomia, — There is a group of mild hypochromic an8BD)ias 
in childhood which link the nutritional amemia of infancy with the simple 
achlorhydric anaemia and allied anaemias of later life. The condition has 
been described as anwmia mitis or chlorotic anesmia of childhood^ but it is 
essentially due to errors of diet and imj)aired digestion. Treatment is by 
large doses of iron, and is very successful. Severe anaemia may occur in 
the course of ccnliac disease, and in occasional instances it is of a megalocytic 
type and requires liver for its treatment ; the anaemia may dominate the 
clinical picture and the fatty diarrhoea be overlooked. True pernicious 
anaemia also occurs in childhood, Vjut it is very rare, and the diagnosis needs 
confirmation by the fractional test meal, the van den Bergh reaction and the 
Price-Jones curve. 

Aplastic Anesmia is by no means uncommon in childhood, occurring with 
i^ecial frequency at the age of 12 or 13. It may be of any of the types 
ascribed in** the adult, and is sometimes known as anwmia gravis. The 
prognosis is bad, though perhaps less hopeless than in the adult. 

Hwmolytic Anwmias are probably more common in the child than the 
adult. Familial icterus gravis neonatorum and acholuric jaundice have 
already been described, but there is a third rare haemolytic anaemia, of con- 
genital origin, which is known as the erythroblastic anesmia of childhood. It 
is charikcterised by slowly progressive anaemia, with large numbers of 
nucleated red cells in the peripheral blood, enlarged spleen, mongoloid 
facies and distinctive changes in the bones due to marrow hyperplasia. It 
is apparendy limited to the Mediterranean races, and in the majority of 
instances is fatal within a few months or years* Haemolytic ansmia in 
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childhood may also be due to infection. Cases characterised by the rapid 
development of anssmia, jaundice and haemoglobinuria at one time appeared 
in epidemics afhong new-born children in hospitals and institutions (Winckers 
disease), but they have practically disappeared with the introduction of 
antiseptic methods. They were probably due to infection by streptococci or 
heemolytic colon bacilli, and sporadic cases still occur as a result of umbilical 
sepsis. In infancy and later childhood acute haemolytic anaemias are described 
which appear to be examples of the acute haemolytic anaemia of Lederer, and 
which respond in a dramatic manner to transfusion. 


POLYCYTHiEMIA 

T^olycythaemia is a condition in which there is an increased number of 
erythrocytes per unit of circulating blood. It may be due to known causes, 
when it is called secondary polycythaeinia, or erythrocyiosis ; or it may be 
an independent disease of the blood-forming organs, when it is called poly- 
cythaemia vera, or eryfJirwmia. The following causes of erythrocytosis are 
known : 

1. Concentration of the circulating blood, such as occurs in the dehydra- 
tion of choleraic diarrhoea. 

2. Diminution of the oxygen tension in the circulating blood or tissues. 
Examples of this are — {a) residence at high altitudes ; (6) cardiac diseases 
with cyanosis, especially congenital pulmonary stenosis and acquired sclerosis 
of the pulmonary arteries (Ayerzu’s disease, or cardiacos negros) ; (c) condi- 
tions interfering with normal pulmonary ventilation, such as emphysema, 
asthma, fibrosis and neoplasms of the lungs. 

3. Chronic poisoning by a number of chemical agents, such as arsenic, 
phosphorus, carbon monoxide and aniline derivatives. 

4. Cirrhosis of the liver and similar conditions associated with spleno- 
megaly or portal stasis, in rare instances. 

5. A transient erythrocytosis may occur in the stage of recovery from 
ancemia. 

These causes should always be excluded before diagnoj>ing polycythasmia 
vera. 

1. rOLYOYTHi3£MlA VeRA. 

Synonyms. — Erythraemia ; Splenoniegalic Polycythaemia ; Osler-Vaquez 
Disease. 

Definition. — A disease characterised by well-marked and persistent 
increase in the number of red corpuscles due to an excessive erythroblastic 
activity of the bone-marrow% which appears to be the primary factor in 
the condition. 

Etiology.— Cases of crythraemia rarely come under observation before 
middle or later life, and we do not know how long the disease is present 
before symptoms are produced. It affects both sexes, but in my experience 
males more commonly than females. Occasionally several members of the 
same family are aflticted. The disease appears to begin as a hyperplasia of 
the erythropoietic tissue of the bone-marrow of unknown causation, and the 
erythrocytosis and splenomegaly are secondary to the disease of the marrow. ^ 
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Pathology. — The marrow of most of the shafts of the long bones is 
converted into active red marrow. The spleen is enlarged and engorged, 
and often contains thrombotic infarcts. The liver is congested, but no 
anatomical change is p^sent in it. 

Symptoms. — Early symptoms are nervousness, headache, digestive 
disturbances and haemorrhage from the distended vessels. The nervous 
symptoms take the form of lack of concentration, headaches, vertigo, or 
paraesthesiae, on account of which the patient may be regarded as suffering 
from neurasthenia or hyperpiesia. Sometimes temporary disturbances of 
vision, aphasia or paralyses occur, which recover completely in a few hours. 
The patients are usually spare, with fair complexion and thin, often narrow, 
faces. There is cyanosis of the exposed surfaces, especially the cheeks, the 
tip of the nose and the eai*s. The colour varies with the temperature, being 
scarlet in a warm atmosphere and dark blue in the cold. The eyeballs are 
often bloodshot, the conjunctivse deep red, the retinal vessels engorged anrl 
tortuous, the discs a little swollen. The spleen is palpable in three-quarters 
of the cases ; it rarely extends beyond tlie umbilicus and varies in size, 
shrinking after a hflemorrliage or successful treatment. The liver is palpable 
in about one-half the cases. The urine may contain a little albumin. The 
blood contains from 7 to 14 million red corpuscles jjer c.mm., and the hajmo- 
globin may reach 2()0 per cent. The red cells are usually smaller than 
normal, and the colour inilex is less than unity. The white cells are normal 
or moderately increased by a polymorphonuclear Icucocytosis. In a few 
cases many myelocytes appear, as if there were a combination of erythrsemia 
and leuksemia (erythro-leukaemia). The reticulocytes and the platelets are 
normal. 

Complications. — The most important complications are vascular, and 
result from the increased volume and viscosity ol the blood and its sluggish 
flow. It is noteworthy, however, that hyiHirtension is no more common 
than in normal individuals in the same age-groups. Not uncommonly there 
are massive haemorrhages, especially from the stomach, but also from the 
nose, •lungs, bowel, uterus and bladder, or internally. Thrombosis is not 
infrequent, and in the cerebral vessels or tlie portal vein its consequences 
may be grave. It is rare for a case to progress any length of time without 
symptoms of peripheral arterial disease. In the beginning these take the 
form of acro-paraestliesia and vasomotor disturbances of a dilator (erythro- 
melalgia), or spastic type (Raynaud’s syndrome). Later, intermittent 
claudijcation and gangrene may follow. 

Course and Prognosis. — The disease is very chronic, and sometimes 
it may exhibit long remissions. Life may be cut short by one of the vascular 
accidents or by infection, but many cases live to an advanced age. 

Treatment. — Treatment is symptomatic. Relief is sometimes obtained 
by regular venesection, but its effects are very temporary. I have seen most 
benefit from the application of X-Rays to the long bones ; the blood count is, 
reduced to normal and there is a long remission of symptoms, after which 
the treatment can be repeated . If X-Ray treatment is not available, phenyl- 
hydrazine may be used to destroy the excess of blood, but it should be remem- 
bered that many patients Lave been made dangerously ill and some have 
died as a result of the incautious administration of this drug. It should 
rarely be given in a higher dosage than 2 grains a day (by mouth), and treat- 
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ineiit should be guided by frequent blood examinations. The dru^ has a 
cumulative action, and the red cell count may continue falling rapidly for 
2 or 3 weeks after administration of the drug has been stopped, so that 
the patient dies of ansamia. Nausea, vomiting, jaundice, thrombosis, and 
necrosis of the liver and the kidneys have also been observed. It is therefore 
most important to begin with a small dose, and to interrupt the treatment 
and watch its effect as soon as the red cells begin to diminish. In this way 
it is possible to find a dose which will maintain a normal blood count, and 
frequently 2 grains a week is sufficient. Treatment with oxygen and with 
spleen extracts is ineffective, and splenectomy is contra-indicated. 


2. Enterogenous Cyanosis. 

Synonyms. — McthaBmoglobinsomia ; SiilphflBinoglobinsBmia. 

Definition. — A rare disease characterised by chronic cyanosis, without 
cardiac or pulmonary lesions, and by the presence of methsemoglobin or 
sulphaenioglobin in the circulating blood. 

iEtiology. — In the great majority of cases the condition is due to the 
use of drugs, especially aniline derivatives — phcnacetin, acetanilide, trional, 
sulphonal, potassium chlorate, nitriles, etc. Metha)nioglobinaBmia, which 
is produced by the direct action of the chemical on tlie red cells, is much less 
common than sulphasmoglobinaunia. In sulphsomoglobinaemia the chemical 
sensitises the red cells, so that the lijemoglobin combines with hydrogen 
sulphide absorbed from the intestine. Sulpliaonioglobinsemia is therefore 
much more likely to develop in constipated patients. The usual sequence 
of events is : constipation ; hcadacJie ; the use of licadache powders which 
contain phenacctin or acetanilide ; enterogenous cyanosis. The condition 
is more common in women than men, and in many instance? it is deliberately 
perpetuated by the patient as a form of hysteria or malingering. In a few 
cases there is no evidence of the use of drugs, and in some of these cases 
disease of the bowel has been present. • 

Symptoms. — The patient complains of weakness, nervousness, vertigo 
or fainting attacks, palpitation, headache and constipation. The degree of 
cyanosis varies from a slight inuddino?s of the complexion to a deep blue. 
In marked cases the appearance of the patient is indeed ghastly, and yet it is 
belied by the comfoitable genend condition, the absence of any respiratory 
distress and the extreme rarity of a fatal issue. The blood may show a slight 
polycythseraia. 

Diagnosis and Treatment. — The diagiiosis depends on the spectro- 
scopic examination of the blood for metljsemoglobin or sulphaemoglobin. 
The use of drugs should always be suspected, especially in chronic and appar- 
ently inexplicable cases in women. It is surprising how skilfully they deceive 
their attendants and escape detection. I have known more than one woman 
who has lived many months in hospital and has been shown at medical 
meetings as a rare and mysterious case when all the time the symptoms were 
being produced by a bottle of phcnacetin tablets concealed in the locker. 
Recovery occurs spontaneously when the drug is discontinued. In unex- 
plained cases improvement may be brought about by irrigation of the colon 
with dilute solutwns of potassium permanganate. 
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THE WHITE BLOOD CELLS 

The white cells of the blood can be divided into three main groups : the 
granular leucocytes or granulocytes, the lymphocytes, and the large mono- 
nuclear cells or monocytes. The granulocytes have nuclei which are arranged 
in 2, 3 or 4 or more lobes, and are subdivided by the character of their 
protoplasmic granules into neutrophil, eosinophil and basophil polymorplio- 
nuclear cells. They are formed in the bone-marrow from non-granular cells 
with a round nucleus and basophil cytoplasm known as myeloblasts. As the 
cells mature they first develop granules when they are known as myelocytes, 
and later the nucleus takes on the lobod appearance of tlie adult polymor- 
phonuclear cell. 

The lymphocytes are sometimes subdivided into small, intermediate and 
large, but this subdivision has no practical value as long as the large lympho- 
cytes are counted as lymphocytes and not erroneously included with tlie 
large mononuclear cells or monocytes. The lymphocytes are clearly distin- 
guishable in stained preparations by their purplish blue nucleus, which is 
made up of large, deeply stained chromatin masses, and is round, oval or 
slightly indented. The cytoplasm is only a narrow rim in the small lympho- 
cyte, but it forms a broad zone in the large lymphocyte, paler round the 
nucleus. It is of a clear sky-blue colour and may contain a few bright red 
granules (azur-granules). The lymphocytes develo]) in the follicles of the 
lymph-glands and other lymphatic structures of the body, the primitive 
cells from which they arise being known as lymphoblasts. 

The monocytes, which arc also knowm as large mononuclears, large hyalines, 
transitionals, endothelial leucocytes or splenocytes, are the largest cells in 
the blood. Their cytojjlasm is of a greyish or powder-blue colour, owing to 
the presence of abundant dust-like granules. The nucleus is large, excentric, 
and round, notched, horse-shoe, or even convohited in shape ; it is pale 
bluish-violet in colour, and the chromatin is fine and reticulated. The 
monoeytes are differentiated from the lymphocytes by their powder-blue 
cytoplasm and reticular nucleus, and from the myelocytes by the fineness of 
their granulation. The monocytes are closely related to the phagocytic 
cells or histiocytes which are present in all the mesoblaslio tissues and are 
concentrated in the sinuses of the liver, the spleen and the bone-marrow, a 
group of cells now known as the reticulo-endothelial system. The monocytes 
are formed chiefly in the connective tissues, the lymph -glands and the spleen. 

All the normal while cells of the blood arc actively motile. The immature 
cells from which they arise are not motile, and in health it is only when the 
cells become mature that they are able to migrate into the blood stream. It 
is sometimes difficult or impossible to decide the true nature of the immature 
non-granular white cells which appear in the blood in disease, though assist- 
ance may be derived from the clinical symptoms and the complete blood, 
picture ; it is rarely a matter of much clinical importance, as long as they are 
recognised to be primitive cells. 

It is important ta be familiar with the normal fluctuations of the white 
cells. In healthy individuals the total number of white cells may vary from 
3600 to 12,500 per c.mm>, the average being 7500. A typical differential 
count is ; neutrophils 66 per cent., eosinophils 2*5 per cent., basophils 0*5 per 
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cent., Ijrmphocytes 24 per cent., monocytes 7 per cent. ; but there are great 
physiological variations which are best illustrated by the absolute values of 
the different cells. The total number of neutrophils may vary from about 
1600 to 10,000 ; eosinophils from 0 to 1000 ; basophils from 0 to 600 ; 
lymphoc 3 rte 8 from 600 to 4000 ; and monocytes from 0 to 1760. The total 
white count is at a minimum or basal level when the subject is at rest in the 
morning ; activity, mental or physical, increases it by 60 or 100 per cent. ; 
in addition there are rhythmical fluctuations in the number of polymorpho- 
nuclears, lymphocytes and monocytes, which are probably associated with 
the replacement of dead or emigrated cells. It is unwise to draw far-reaching 
conclusions from a single count of the white cells, and the test should always 
be repeated when an anomalous result is obtained, or wlien it is uncertain 
whether the figures fall within normal limits. 

LEUCOCYTOSIS 

I’he white cells are not known to have any physiological function, their 
role being confined to the protection of the body from attack and invasion 
by bacteria or similar agencies. They may be compared with a standing 
army which performs no useful service in times of peace, but which possesses 
great reserves which may be mobilised in time of war. We might press the 
analogy further and compare the three main groups of blood cells, the 
granulocytes, the lymphocytes and the monocytes, with the different fighting 
branches, for just as different types of warfare require different arms, so 
the three main groups of blood cells show independent variations in the 
various phases of an infection, and respond differently to different kinds 
of disease. An increase in the neutrophil leucocytes should strictly be 
called neutrophil Icucocytosis or neutrophilia, but when the term leuco- 
cytosis is used without qualification it is taken to mean a neutrophil 
leucocytosis. Leucocytosis occurs physiologically during the later stages of 
pregnancy and for about a week after delivery ; in the newly born infant ; 
and after exercise, as many as 35,000 cells ])er c.nim. having been found after 
violent exertion. The causes of pathological leucocytosis are : 

1. HaBmorrhage, or trauma in which tissues arc injured and blood is 
extra vasated. 

2. Acute infections, especially by the pyogenic cocci. 

3. Acute intoxications, such as diabetic coma, uraemia, gout, lead cob'c, 
coal-gas poisoning, and poisoning by a number of organic and inorganic 
substances. 

4. Malignant disease, especially when the tumour grows rapidly, or 
involves the alimentary tract or the bone-marrow, and some cases of 
Hodgkin’s disease. 

The number of white cells in tlie.se conditions commonly varies from 
12,000 to 40,0(X) per c.mm., according to the acutene^ss of the infection 
or intoxication, and the patient’s ability to respond ; in exceptional cases 
the count may even exceed 100,000. The neutrophils are less mature than 
normal, or are altered by the toxaemia, so that many of the cells have only 
one or two lobes to their nuclei — a phenomenon described as the “ shift to- 
the left.” In profound infections in which the patient’s resistance is over- 
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come there may be no increase in the total number of white cclb, but a 
considerable shift to the left is present ; this is a sign of very ill omen. 

When there is a considerable leucocytosis, myelocytes may appear in 
the peripheral blood. Small numbers of these cells are not infrequently 
found in pneumonia and scarlet fever. In exceptional circumstances large 
numbers of myelocytes may appear, sometimes accompanied by the more 
primitive non-granular myeloblasts. Such cases are important because 
of the difficulty of diagnosis from myeloid leukaemia. hese Uukcemoid 
blood pictures are more common in children, because their hcemopoietic 
tissues are less stable than the adult, and it is a good clinical axiom never 
to give a completely hopeless prognosis in apparent leukaemia in a child 
or a pregnant woman. There must also be a constitutional difference in 
the leucopoietic tissues, so that certain individuals are prone ’to produce 
'"immature white cells in circumstances in which others would respond with 
a normal leucocytosis. Tliis is wtdl exemplified by Downey’s observation 
of a mother and her two children who all three developed a blood picture 
like that of myeloid leukaemia as a result of mercurial poisoning, but 
recovered completely ; mercury docs not have this action on ordinary 
individuals. The chief conditions in which the blood picture may at times 
simulate myeloid leukaemia arc severe infections, miliary tuberculosis, 
Hodgkin’s disease, malignant growths, and diseases of the bones ; of course 
anaemia is present at the same time. It may be difficult to decide whether 
a case is primarily an infection with an abnormal white cell response, or 
whether it is not really leukajmia with intercurrent infection. Leukaemia 
may be closely simulated by the following conditions : — 

1. Anaemia PsEUDO-LEUKiEMiCA Infantum. 

This term was applied by von Jaksch to a group of cases of severe 
anaemia in children under 3 years of age, most frequent between 6 and 20 
months. It is a disease of the poorer classes, and among them it lias 
become uncommon in recent years. The onset of the disease is insidious, 
with ^increasing pallor and irregular fever. The abdomen is protuberant, 
owing to the size of the spleen, whicli often reaches the iliac crest and 
the middle line of the belly ; the organ is hard, smooth and free from 
tenderness. The liver and the superficial lymph-glands may be slightly 
enlarged, and purpura and hjemorrhages may occur. The erythrocytes 
are diminished to 2,t%'0,000 or 3,fXK),()0(), ]>cr c.mm., and show some slight 
alteration in shape and size. Nucleated cells are always present— 
sometimes in large numbers. The hremoglobin shows a decrease to from 
20 to 40 ])er cent, of the normal, so that the colour index is low, from 0-5 
to 0-7. There is nearly always a leucocytosis at some time during the 
course of the disease, but it is moderate, rarely reaching above 30,000, 
and sometimes the number may sink as low as 5f)00. The feature of the 
blood film is the constant presence of myelocytes, which occur in numbers 
greatly above those found in any other disease except leukaemia, though 
seldom in numbers sufficient to suggest that disease. Not infrequently 
there is evidence of excessive blood dastruction. 

It is now held that the syndrome described by von Jakscli is not a single 
disease entity, but that it includes various types of anaemia of nutritional 
or infectious origin, modified by the peculiar lability of the blood-forming 
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organs in childhood. Other cases so dia^osed are really examples of 
pernicious ansBinia, acholuric jaundice, splenic ansemia, and similar leases 
manifesting themselves at an early age. In the majority of cases the 
prognosis is good, the ansemia is completely repaired, and the spleen can 
no longer be palpated. Death may, however, occur from intercurrent 
maladies such as acute diarrhoea or broncho-pneumonia. It is obviously 
important to remove the cause when this can be ascertained, and mal- 
nutrition, rickets, tuberculosis and syphilis should receive their appropriate 
treatment. Transfmuon is indicated when the anaemia is severe, and iron 
and liver are usually of great service. For the rest, every effort should 
be made to improve the diet and the general hygienic conditions. The 
patients do best with abundance of fresh air and light, and if possible should 
be nursed in the open air. Splenectomy is contra-indicated. 

2. Septic and Infectious Anaemia. 

When the blood is flooded with haemolytic organisms, such as the strepto- 
cocci, haemolytic staphylococci, B. welchii or Bartonella, large numbers 
of red cells may be suddenly destroyed, and the bone-marrow responds 
with a great outpouring of nucleated red cells, myelocytes and even 
myelobhusts. This event is especially likely to occur in puerperal infection 
and in severe gas-gangrene. It is a curious fact that the same clinical 
picture of severe systemic infection and the appearance of immature red and 
white cells in the blood may sometimes be observed, especially in the first 
and second decades of life, and yet the pathologist is unable to isolate any 
known organism from the blood or tissues (see Acute Haemolytic Anaemia 
of Lederer, p. 776). The mortality of untreated cases is high, but with 
transfusion some of these obscure and uncommon cases get better. It is 
legitimate to believe that they arc acute leukaemia with recovery, but it is 
more probable that they constitute a group of infectious anaemias of unknown 
aetiology. 

3. Marble Bones. • 

Synonyms. — Albers-Schonberg Disease ; Osteo-Petrosis ; Congenital 
Osteosclerotic Anaemia. 

This is a rare congenital disease, sometimes affecting several children 
in a family, in which the bones become solid, owing to the obliteration of 
the medullary cavities by a cent ripetal thickening of the bone cortex. The 
liver and spleen hypertrophy, and take over the hacmopoietic functions of 
the marrow. Compensation may be perfect, but in other cases severe anaemia 
develops and nucleated red cells and myelocytes appear in the peripheral 
blood. The disease is sometimes present at birth, but in other cases it 
only becomes manifest in adolescence or later life. Owing to the inelasticity 
of the bones spontaneous fractures may occur. There is no treatment, but 
it is important to remember that the hyperplasia of the spleen is com- 
pensatory, and that splenectomy or the application of X-Rays can only 
do harm. 

4. Metastatic Tumours op Bone. 

Synonym. — Secondary Osteosclerotic Ancemia. 

In the majority of cases in which tumours metastasise in the skeleton, 
50 
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any ansemia present is of a simple hypochromic type, but in rare instances 
there may be profound anssmia, of rather high colour index, with many 
nucleated red cells a^d myeloc}^es in circulation. This is perhaps most 
likely to happen when a carcinoma of the prostate gland disseminates miliary 
emboli throughout the skeleton, which give rise to a diffuse sclerosis of the 
bones, but it has also been found with secondary tumours in the bones from 
the breast or the stomach. Bence-Jones protein may be present in the urine. 


EOSINOPHILJA 

The function of the eosinophil cells is not known, though it is suggested 
.that they protect the body against the absorption of foreign proteins or of 
abnormal products of protein metabolism. Their number is increased by 
certain drugs, such as emetine, and also by feeding with whole liver. There is 
a rare condition of hereditary eosinophilia which sometimes manifests itself 
in different members of a family, and in which the normal proportion of eosino- 
phils and neutrophils is reversed ; in such cases infection is aitejided by a 
neutrophil leucocytosis and a temporary diminution of the eosinophilia. A 
constitutional tendency of the same kind is probably present in a number of 
individuals, and explains the high eosinophilia that may sometimes appear 
from trivial or unusual causes. In the S 3 rmptomatic eosinophilias tabulated 
below it is rare for the total white count to be much increased, or for the 
eosinophils to exceed 20 per cent., but occasionally they may constitute over 
60 per cent, of a total white count of 50,000 to 100,000. The eosinophils are 
usually increased in : 

1. Infestation by parasites, esj)ecially hydatid cysts, ankylostomiasis and 
trichiniasis. 

2. Convalescence from acute diseases ; they are diminished in the acute 
stage, except in cases of scarlatina in which there is a slight eosinophilia at 
the time of the eruption, and sometimes in acute rheumatism. 

3. * Allergic states, such as asthma and hay fever. 

4. In many skin diseases. 

6. In Hodgkin’s disease in about one-quarter of the cases, but rarely to 
a high degree ; and in rare cases of malignant growths, more especially when 
the peritoneum is involved. 

6. In myeloid leuksemia and erythrsemia. 

Eosinophilia with Splenomegaly. 

Synonym. — Eosinophilic Leuksemia. 

This is an uncommon syndrome in which enlargement of the spleen is 
associated with persistent eosinophilia ; the liver and the lymph-^ands may 
also be palpable. The total white count is usually between 10,000 and 26,000, 
but it may exceed 60,000 cells per c.mm. ; eosinophils constitute from 20 to 
80 per cent., the majority being mature and only a small fraction myelocytes. 
Ansemia, if present^ is of moderate degree. Post mortem the hyperplastic 
bone-marrow is seen to be filled with eosinophils in all stages of development. 
Eosinophil cells are present in the other organs, especially tlie spleen and the 
lymph-glands, but here they are mainly adult cells. Ajreas of haemorrhage 
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and fibrosis may be found in the spleen and the lungs, and granulomatous 
tumours have also been observed. The benign course of the disease in many 
instances, the absence of anaemia, and the sniall percentage of myelocytes 
in the blood and tissues are arguments against regarding the condition as a 
true eosinophilic leukaemia . It is probably not a disease entity, but a s^drome 
of varied aetiology. Some cases are examples of hereditary eosino^hilia in its 
severer form ; others are acquired on a basis of syphilis, malana, hepatic 
cirrhosis, Hodgkin’s disease and other known causes ; and a few cases remain 
obscure. The prognosis is moderately good, but death may occur from 
intercurrent infection. Splenectomy is contra-indicated, as it aggravates the 
eosinophilia. Great improvement follows anti-syphilitic treatment in cases 
with a positive Wassermann reaction. 


LYMPHOCYTOSIS 

Little is known about the function of the lymphocytes, though they are 
believed to play an important part in the protection of the mucos® and the 
defence of the body from chronic disease. They are increased by exposure to 
ultra-violet light, and diminished by excessive X-radiation and by vitamin 
deficiency. Lymphocytes are more numerous in the blood of children than of 
adults, constituting from 40 to 60 per cent, of a total count of 7000 to 9000 
white cells per c.mm., and their reactions to disease are much greater in early 
life. There are few infections in childhood which may not now and again he 
associated with an extraordinarily high lymphocyte count. The lymphocytes 
are especially increased in whooping-cough, chicken-pox, small-pox, typhus, 
malaria, and most constantly in glandular fever (acute mononucleosis). In 
isolated instances of these various infections the lymphocytes may rise as 
high as 75 per cent, or more of a total count of 100,000 white cells per c.mm., 
and leuk®mia may be suspected. Usually the absence of an®mia should 
quiet this suspicion. The lymphocytes are moderately increased in the stage 
of healing of acute infections, and in tuberculosis which is progressing favour- 
ably. They are diminished in miliary tuberculosis and lesions of tie lymphoid 
tissues, such as glandular tuberculosis, Hodgkin’s disease, carcinoma and 
lymphosarcoma. 


MONOCYTOSIS 

The monoc 3 rtes have only been differentiated from the lymphocytes in 
recent years, and not much is known about their behaviour in disease. They 
are increased during and after the crisis in acute infections, and also in active 
tuberculosis and undulant fever. Very high counts are occasionally obtained 
in miliary tuberculosis, infective endocarditis, and putrid sore throat. Mono- 
cjrtosis is also present in the rare endothelial sarcoma or angiosarcoma of the 
spleen. This condition is probably related pathologically to the true mono- 
cytic leukffimias, which are uncommon and need special staining methods for. 
their differentiation from other forms of acute leuk®mia.^ 
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BASOPHILIA 

The basophils are moderately increased in a number of diseases of the blood- 
forming organs, such as leukaemia, erythraemia and acholuric jaundice. The 
increase of basophil cells in myeloid leukaemia is sometimes of diagnostic 
importance, as it may be the only abnormality present during a remission. 


LEUCOPENIA 

The strict moaning of the word “leucopenia ” is a diminution in the total 
white cell count, but as the granulocytes are chiefly diminished in leucopenia, 
.the word is often used to mean a diminution in the granulocytes. In the interests 
of accuracy it is better to use the terms granulocytopenia or neutropenia to indi- 
cate a diminution in the number of granulocytes or neutrophils respectively. 
While the majority of infections induce a leucocytosis, it is characteristic of 
certain diseases that the white count is normal or diminished. The most 
important infections in wliich there is leucojienia are the enteric fevers, un- 
dulant fever, influenza and measles. As might be expected, leucopenia 
occurs in cachectic and debilitated states and in diseases of the blood-forming 
organs in which the leucopoietic tissues arc depressed. There is a temporary 
fall in the number of leucocytes in the peripheral blood in anaphylactic shock 
and similar conditions, owing to collection of the cells in the internal organs. 

When leucocytosis occurs in response to infection or other injury, the 
initial increase in the white cells is due to the mobilisation of the reserves 
which are present in the bone-marrovr, but owing to the short life of the white 
cells, and their rapid depletion by emigration into inflammatory foci, the 
leucocytosis can be maintained at a high level only by a great acceleration in 
the formation of new white cells. If the bone-marrow fails to make good the 
loss of white cells a profound leucojienia develops, and serious and fatal results 
follow the unrestrained progress of the infectioji. It may also happen that 
the nilmber of circulating white cells falls far below the level of health as a 
result of an unexplained decline in the regenerative power of the leucopoietic 
tissues, and then the bacteria which are constantly present in the surfaces of 
the body are enabled to invade the tissues, or the trivial infections to wdiich 
all of us are exposed take on a malignant character. Failure of the genesis of 
white cells is strictly comparable and sometimes combined with aplastic 
ansemia, in which the erythropoietic tissues cease their function, and it may 
therefore be discussed under similar headings to those employed for that 
disease. Cases fall into the following groups : 

(1) Leucopenia may be secondary to recognised disease of the blood- 
forming organs, such as pernicious anaemia and splenic anmmia. Leucopenia 
occurs almost invariably in aplastic anaemia, although it will be seen latex 
that a failure in the genesis of the white cells may occur without ansemia.^ 
In the majority of cases of leukaemia, although the total white count is raised, 
the number of active neutrophil polymorphonuclear cells sooner or later 
falls below normal ; in rare cases there is an absolute leucopenia. 

(2) Toxic substances such as benzol, arsenicals of the salvarsan group, 
.and mustard ^as, sometimes pick out the leucopoietic tissues for special 



AGRANULOCYTOSIS 789 

damage, the formative cells in the marrow being killed and the white cells 
of myeloid origin practically disappearing from the blood stream. 

(3) Severe infections may have the same effect on the leucopoietic tissues ; 
there is much evidence that this is a rare event in individuals who were 
previously healthy, and that Icucopenia in septic processes is more often due 
to the insufficiency of the marrow than to the virulence of the infection. 
Leucopenia resulting from septic infection differs from primary granulo- 
cytopenia in the invariable presence of septic foci, positive blood cultures, 
and at autopsy the septic type of splenitis. 

(4) There is an important group of cases in which leucopenia develops 
as a result of aplasia or torpor of the leucopoietic tissues due to unknown 
causes. These cases are nowadays often called agranulocytosis, but the 
term “primary granulocytopenia” is preferable on etymological grounds. 
We may then speak of the preceding groups of cases as secondary granulo- 
cytopenia, thus reminding ourselves that many of their clinical and patho- 
logical featuras are identical, and that the differential diagnosis of primary 
from secondary granulocytopenia may at times be difficult or impossible. 

Agranulocytosis. 

Synonyms. — Malignant Neutropenia ; Primary Granulocytopenia ; 
Agranulocytic Angina. 

Definition. — A disease characterised pathologically by profound leuco- 
penia due to depressed function of the leucopoietic tissues, and clinically by 
an acute febrile illness, necrotic ulcerations and a high mortality. 

Etiology. — The essential featurci of agranulocytosis is the blood picture 
and the consequent lowering of the powers of resistance. The total white 
blood count may be reduced to a few hundred cells. The reduction affects 
especially the granulocytes, which may be diminished to about 5 per cent, 
or completely absent. Examination of the bone-marrow sometimes reveals 
complete absence or at least a great deficiency of myeloid cells, while 
the other forms are present to a normal extent ; in other instances imma- 
ture granulocytes are relatively abundant. There is much evidence 
that the leucopenia precedes the acute illness, and there are a number of 
instances in which a great diminution of the granulocytes has been found 
by chance during a routine examination, and weeks or months later the 
patient has succumbed to agranulocytic angina. Causes suggested for the 
leucopenia are— firstly, a constitutional weakness of the myeloid tissues 
comparable with premature baldness or precocious atheroma ; secondly, 
preceding infections or debilitating illnesses which have exhausted the 
bone-marrow ; and thirdly, a failure of the granulocytes to ripen normally 
to maturity. Usually the illness develops without warning or prodromata. 
It occurs most frequently and most typically in middle-aged women, but it 
may affect either sex or any ago, and is by no moans uncommon in childhood. 

Pathology. — Necrotic, ulcerative or gangrenous lesions are present, 
most constantly in the mouth and pharynx, but they may affect any part 
of the alimentary canal, the rectum, and in women the vagina. This localisa- 
tion is probably explained by the abundant presence of more or less virulent 
bacteria on these mucosae and their liability to small traumata. Many , 
organisms have been isolated from the foci, Vincent’s organisms being most 
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frequently encountered. A similar multiplicity of organisms has been 
demonstrated in the blood stream, but it is probable that all these organisms 
are secondary invadeu;. The lungs are often consolidated at their bases. 
(Edematous or brawny swellings may be present about the teeth, the neck, 
in the subcutaneous tissues or elsewhere. The inflammatory infiltrates are 
almost entirely made up of lymphocytes, while there is an almost complete 
absence of granulocytes. 

Symptoms. — The disease was known to physicians of the last century 
under the descriptive title of putrid sore throat, and some of the cases 
described as Ludwig’s angina, cancrum oris and noma are also manifestations 
of it. The onset is acute, sometimes with rigors, and the patient complains 
« of aching pains in the limbs and sore throat, and is rapidly prostrated. The 
^ temperature is high, ranging from 100° to 105° F. In the majority of cases 
ulcero-membranous lesions soon appear on the tonsils and gums, and the 
cervical glands may be enlarged, with surrounding brawny induration. 
The gangrenous process may spread along the oesophagus, and necrotic 
lesions may develop in the duodenum, the small and large intestine, the 
rectum, the vulva or the skin. In some cases these areas are affected without 
any involvement of the mouth or pharynx, and in rare cases the sole infective 
lesion present may be a mild redness of the throat without any other tissue 
or blood infection. The patient is pale, but not anaimic. The liver and 
the spleen may be palpable, and jaundice is an occasional complication. 
As the disease advances, the usual symptoms of a profound toxaemia appear. 

Diagnosis. — The diagnosis depends chiefly on the blood picture. The 
disease can usually be differentiated from the secondary granulocytopenias 
by a careful history and examination. Most confusion will arise with acute 
leuksemia in its leucopenic phase, but the different age and sex incidence of 
agranulocytosis, the absence of any haemorrhagic tendency, and the absence 
of immature white cells will usually settle the diagnosis. 

Course and Prognosis. — Spontaneous recovery may occur, but the 
mortality of untreated cases is about 75 per cent. In the fulminating type 
the patient succumbs in two or three days. In the usual acute type, death 
or recovery occurs within a few weeks. Subacute or chronic forms of the 
disease are occasionally seen in which the illness is protracted through several 
months. Relapses are not uncommon, occurring after an interval of months 
or more than a year of good health. There may be more than one relapse, 
suggesting a strong constitutional tendency to the disease. 

Treatment. — Transfusion is not advisable unless the patient is anaemic, 
as it may be followed by a further fall in the white count. If a transfusion 
is necessary^, it is suggested that the donor should first receive an injection 
of a leucocytic stimulant, such as one of the nuclein derivatives, and that 
the blood should be taken at the height of the leucocytosis, so that as many 
white cells as possible may be transfused. Much more success has been 
obtained by the injection of leucocytic stimulants into the patient. A 
large number of patients have now been treated by Jackson and co-workers 
with a nuclein derivative known as Nucleotide K-^96, and the mortality has 
been reduced to 26 per cent. Ten c.cm. are injected intramuscularly twice 
aday until the white count has definitely risen above its initial level. Ten c.cm. 
are then given intramuscularly once a day until the white count has been 
noi^D^ for several days. Little or no favourable result is to be expected 
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before the third day, and usually not ^fore the fifth day after treatment 
has begun. The same treatment is indicated in cases of sepsis with a low 
white count. The only other specific treatment which has seemed to influence 
the disease's the application of small, stimulating doses of X-Rays to the 
bones. For local treatment the mouth may be sprayed with a saturated 
solution of potassium chlorate, and ulcerated areas then swabbed with a 
solution of copper sulphate, 10 grains to an ounce of water. Surgical inter- 
vention is unwise until the illness has taken a decided turn for the better, 
or frank suppuration has occurred. Gk^neral treatment suitable to an acute 
febrile illness should not be neglected, but over-treatment should be avoided. 

LEUKAEMIA 

Synon 3 rm. — Leukosis . • 

Definition. — Leukesmia is a morbid condition characterised by wide- 
spread hyperplasia of the leucopoietic tissues, either myeloid or l}miphatic, 
which is usually associated with qualitative and quantitative changes in the 
white cells of the circulating blood. 

Etiology. — The a3tiology is unknown, and the disease appears to occupy 
an intermediate position between the reaction to infections and noxious 
agencies on the one hand and the true neoplasms on the other. Leuksemia 
occurs in the lower animals also, and (like the sarcomata of these animals) 
it is sometimes transmissible by cell-free filtrates, in its more acute forms 
in man it often resembles an infection, and very similar changes in the blood 
and the blood-forming organs may sometimes be produced by infections and 
similar clearly apprehended agencies ; it is difficult, however, to reconcile 
the tumour-like growths which sometimes develop in leukaemia with a 
hypothesis of infection. It differs from the ordinary neoplasms in being 
a system-disease, and affecting the whole organ simultaneously. The neo- 
plastic hypothesis presents fewer difficulties, the diffuse character of the 
lesion being explained by the labile character of the leucopoietic tissues and 
being paralleled by the diffuse carcinoma of cirrhotic livers. There is much 
similarity between leukaemia and erythraemia, and at times the two dliseases 
appear to occur simultaneoasly, an erythro-leukaemia. Heredity is not 
known to play any part in the incidence of leukaemia. In a few instances 
the disease has followed injuries to the bones. 

Glassification , — We might expect to find forms of leukaemia correspond- 
ing to each of the different types of white blood cell, and classify them 
accordingly. In practice it is found tliat the only forms of leukaemia which 
occur at all frequently are those which involve predominantly the neutrophils 
and their precursors, or myeloid leukaemia, and those which involve the 
lymphocytes, or lymphatic leukaemia. Eosinophilic leukaemia has already 
been discussed, and a basophil leukaemia is not known to occur. True 
monocytic leukaemia has been observed, though many cases so described 
are actually myeloblastic leukaemia ; monocytic leukaemia has an acute 
course, causing rapid anaemia with many nucleated red cells, and though of 
great interest to the morphologist, for practical purposes it is best included 
in acute leukaemia. In leukaemia the immaturity of the cells is equally as 
important as the type of cell present, and for clinical work the leukaemias, 
are therefore described as chronic myeloid leukaemia, chronic lymphatic^ 
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leuksemia, and acute leuksemia: Whichever strain of cells is affected, the 
disease breeds true, and the two groups of cells are never involved simul- 
taneously. Confusion has sometimes arisen owing to the ease with which 
very immature cells of t^the myeloid series, the myeloblasts, can be mistaken 
for lymphocytes. In acute leukaemia the cells may be so very immature 
that it is impossible to determine their origin, but the clinical features of 
acute lymphatic and acute myeloid leukaemia are identical. 

1. CuBONio Myeloid Leuk^smia. 

Synonyms. — Myelocytic Leukaemia ; Spleno - Medullary Leukaemia ; 
Chronic Leukaemic Myelosis. 

^tiolog^. — The disease is more common in males, who make up 60 per 
vsent. of the cases. It is very rare before puberty, and more than half the 
cases begin between 30 and 50, the greatest incidence being between 35 and 45. 

Pathology. — The changes which are found in the body are almost 
confined to the haemopoietic organs. The bone-marrow is firm and fleshy, 
pale pink or grey in colour, rarely of a greenish hue. The predominant cell 
is the myelocyte, but there are also large numbers of myeloblasts and nucleated 
red cells. The spleen is usually enormously enlarged, but its outline is 
preserved ; its surface is smooth, its consistence firm, its colour on section 
a greyish-red, usually mottled with infarcts. Microscopically the Malpighian 
corpuscles are obliterated, and the pulp is filled with myeloid cells and re- 
sembles the bone-marrow. The liver is large, firm, and of a pale yellow tint, 
and its capillaries contain large numbers of myelocytes. The other organs 
may show anaemia, haemorrhages, and infiltration with myelocytes. 

Symptoms. — Early symptoms are easy fatigue, slight loss of weight and 
strength, and gastro-intestinal disturbances, but the patient may first com- 
plain of the enlargement of the abdomen due to the increasing size of the 
spleen. The anaemia at this time is not marked, indeed the appearance is 
not seldom one of good health. Pain in the left side is sometimes felt, either 
as a r^ult of the dragging weiglit of the enlarged spleen or from perisplenitis 
over an infarct. The average duration of symptoms before medical advice 
is sought is about a year. Fever is commonly slight, and there are often 
long periods of normal temperature interrupted now and then by small 
rises of short duration to 101° F. or 103° F. The basal metabolic rate is 
increased. Tenderness is often present over the sternum, more marked 
during exacerbations of the disease. 

On examination the striking feature is the size of the spleen. It occupies 
the greater part of the left side of the abdomen, often reaching to the iliac 
crest below tne middle line at the umbilicus. It forms a hard smooth tumour, 
with rounded edges, not tender to palpation and easily recognised by the 
characteristic notches in the anterior margin. The size ten^ to vary in 
the course of the disease, often leading to false hopes as to the efficacy of 
treatment. Sudden enlargement is due to hemorrhage or infarction, and 
marked diminution nearly always occurs with the approach of death. The 
liver is larger than normal, and smooth. The lymph-glands are rarely palp- 
able, except sometimes near the end. Impairment of vision ma^ occur 
from leucocytic accumulations or hemorrhages in the retina, while involve- , 
ment of the inner ear may lead to deafness and Meniere’s syndrome. 
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In the later stages the anseiuia becomes severe and cachexia develops. 
Ascites and oedema make their appearance, the heart weakens, and the patient 
becomes emaciated. Heemorrhage is frequent, but rarely lethal. Death 
occurs from exhaustion or from intercurrent infection. It should be noted 
that infection may produce a temporary improvement in the blood picture, 
but such a remission is often followed by an aggravation of the disease, 
which then pursues an acute and rapidly fatal course. Conversion of chronic 
into acute leukoemia may also happen spontaneously. 

The Blood , — The principal characteristics are progressive loss of haemo- 
globin and of red cells, and increase, frequently enormous, of the leucocytes. 
The white count ranges from 100,000 to 1,000,000 cells per c.mm., values 
about 400,000 being most usual. The increase is mainly composed of cells 
of the granulocyte series. The typical cell is the neutrophil myelocyte, 
which constitutes 20 to 40 per cent, of the total ; but the neutrophil, eosinophil ■ 
and basophil polymorphonuclears are also increased, eosinophil and basophil 
myelocytes are present, and occasional myeloblasts are encountered. The 
ansemia is of the hypocliromic type, and as it becomes more severe, aniso- 
cytosis and polychroma^ia develop, and nucleated red cells appear in the 
blood. The platelets are normal or slightly increased at the beginning of the 
disease, but decrease in the terminal phase. 

Diagnosis. — This is usually made with ease from the characteristic 
blood picture and the great splenic enlargement, though difficulty may arise 
when the white cells fall to normal or subnormal values as a result of excessive 
treatment or of a natural remission of the disease. In these circumstances 
the presence of immature white cells and of basophilia may indicate the 
correct diagnosis. 

Course and Prognosis. — Chronic myeloid leukaemia is invariably fatal. 
The average duration of life is just over 3 years from the onset of the disease, 
or 2 years after coining under treatment. There is no evidence that treat- 
ment prolongs life, though it greatly increases the comfort of the patient. 
In any large scries exceptional cases are observed in which life is prolonged 
for 10 to 20 years. One of my cjises was under observation for 22 yean^from 
age 38 to her death from bilateral hydronephrosis at the age of 60 ; in hci 
the disease seemed to be of a benign character, and though there was great 
splenic enlargement, the highest white count was only 35,000, with 26 per 
cent, myelocytes. At the other extreme arc subacute cases which shade 
indefinitely into acute leubeniia. The prognosis in an individual case will 
depend on the general condition of the patient and the presence or absence 
of cachexia, the degree of ana?niia, and the height of the white count, very 
high and also very low values being unfavourable. Enlargement of lymph 
nodes and the appearance in the blood of large numbers of myeloblasts arc 
each unfavourable signs. (See also under Treatment.) 

Treatment. — Tlie treatment of chronic myeloid leukaemia is practically 
confined to the use of X-Rays and arsenic. Both agents owe their reputation 
to their remarkable power of producing a temporary remission in the disease. 
The natural course of chronic myeloid leukaemia is steadily downhill, and 
during the latter half of the untreated disease the patient is confined to his 
bed, cachectic and miserable. After a course of treatment with X-Rays or 
arsenic, the patient is restored to what he feels his normal condition. The 
spleen usually reniain.s enlarged and the blood abnoniial, but in rare caocs 
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the blood returns almost to normal and the spleen recedes beneath the costal 
margin. Such a remission lasts from a few months to a year, when repetition 
of the treatment again produces improvement, though not so complete as 
before. After a varied number of cycles treatment finally becomes ineffective, 
and a time arrives when despite all efforts the patient becomes steadily worse. 
The period of decline is usually swift, and in the majority of cases death 
occurs within four or five months of entering this final phase. Splenectomy 
is contra-indicated in leukaemia, and leucotoxic drugs such as benzol and 
thorium-X are not without danger. Anti-leucocytic sera have been em- 
ployed, but have not emerged from an experimental stage. 

2. Chronic Lymphatic Leukemia. 

• Synonym. — Chronic Lymphadenosis. 

Definition.- -A chronic overgrowtli of the lymphatic tissue throughout 
the body, accompanied by an increased number of lymphocytes in the blood. 

iEtiology. — The disease is one of middle and later life, and is never met 
in children. The average age of incidence is 55, over ten years later than 
chronic myeloid leukaemia. Males are affected about four times as often as 
females^. The cause is not known. Chronic lymphatic leukaunia is much 
the rarest of the three main types of leukaemia, and it accounts for less than 
one-sixth of all the cases. 

Pathology. -Post mortem the striking feature is the enlargement of 
the lymph-glands and other lymphoid tissues. The glands are seldom larger 
than a walnut, discrete, homogeneous, and pinkish-grey on section. The 
lymphoid tissue of the pharynx is hypertrophied, and lymphoid nodules 
may be present in the intestines, the kidneys and elsewhere. The hver and 
spleen are uniformly enlarged, the bone-marrow is hyperplastic, and grey or 
greyish-red in colour. 

Symptoms. — The disease may be present for months or years before the 
patient feels it necessary to consult a physician. Swelling of the glands is 
usually the first symptom to attract attention, or the patient may complain of 
increasing tirednes.s and loss of weight. Less frequently enlargement of the 
tonsils is first noticed, or enlarged glands and spleen are discovered by chance 
during a routine examination. In exceptional cases a tumour extirpated by 
the surgeon is found to be a lymphoma, and subsequent examination of the 
blood reveals chronic lymphatic leukaemia. Other early symptoms are 
itching eruptions of the skin, and impotence. 

In typical cases all the superficial lymph-glands are enlarged. The 
enlargement is moderate and the glands are rarely so big as in Hodgkii. :: 
disease or lympho sarcoma. They are freely movable and not adherent to , 
one another, moderately hard, and do not alter in consistence during the 
course of the disease. Spontaneous fluctuations in their size may occur. In 
atypical cases only one group of glands may be enlarged. The tonsils may 
be hypertrophied, the sidecn is nearly always palpable, though it does not 
often extend more than a hand’s breadth below the costal margin, and the 
liver is enlarged. Tenderness of the sternum or of the long bones is unusual. 
Hyperplasia of the lymphoid tissue in various parts of the body may lead to 
the formation of tumours or other unusual symptoms. Nodular lesions, 
infiltrations and actual tumours may develop in the skin. Enlargement of 
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the thymus and the mediastinal lymph-glands may produce the signs of an 
intrathoracic tumour. Lymphomata may develop in the breast or other 
organs. The salivary and lachrymal glands may be symmetrically enlarged, 
producing one of the varieties of Mikulicz’s syndrome. 

The Blood , — The red cells and hsamoglobin are unailected in the early 
stages, but, later, severe anssmia develops, with anisoc 3 rtosis, polychromasia 
and nucleated red cells. The platelets are unaffected till the end, and 
hsemorrhage is rare. The total white count is increased, usually to about 
200,000 cells per c.mm., but not to the high level seen in chronic myeloid 
leukaemia. Lymphocytes predominate and may constitute 95 to 99 per cent, 
of the white cells. The majority are small lymphocytes, though a few large 
lymphocytes are nearly always present. The nuclei may be more deeply 
indented than normal, and azur-granules are usually absent. The absolute 
number of polymorphs is unaltered, and no myelocytes are present. It irf 
probable that the proliferation of lymphoid tissue in the glands and else- 
where may precede by some time the increase of lymphocytes in the blood 
stream. In rare cases the blood is normal when the patient first comes 
under observation, but, later, the characteristic picture develops {aleukemic 
leukcemia ) ; or the total white count may not be increased, though there is 
a high percentage of lymphocytes. 

Diagnosis. — Only in the rare aleukiemic cases is diagnosis difficult. 
Points of importance arc the generalised enlargement of the lymph-^ands, 
their uniform consistence and moderate size, and the enlargement of the 
liver and spleen. Biopsy of a gland may assist. 

Prognosis. — The disease is invariably fatal. The average duration is 
3.J years from the onset, or about 18 months after coming under treatment. 
A few cases are more chronic, and exceptionally life may be prolonged for 
10, 15 or 20 years. Death occui’s from ca(*hexia, haemorrhage, or most 
commonly from intercurrent infection, sepsis being a very dangerous com- 
plication. It is doubtful whether treatment greatly modifies the course of 
the disease. 

Treatment. -X-Rays should be applied to the lymph-glands, butjiot to 
the spleen, as irradiation of the spleen produces little benefit and is often 
followed by severe reaction.s. Arsenic ami ultra-violet radiation may also 
be employed. Symptomatic relief has followed the use of Lugol’s iodine 
solution in doses of about 10 minims thrice daily. 

o. Acute Leuk.tsmi.^. 

AStiology. — Acute Icukajiuia is not a very rare disease, but many cases 
go unrecognised, because of the close simulation of other diseases and the 
difficulty of diagnosis without careful examination of the blood. It is more 
frequent in childhood and early adult life, but may affect any age. Males 
predominate in a ratio of about 2 to 1. 

Symptoms. — The onset is usually abrupt, and more than half the cases 
begin with symptoms regarded as a cold, influenza or bronchitis ; it is only 
when the infection fails to respond to treatment and the patient remains 
prostrated that a more serious disease is suspected. Other early symptoms, 
are ulcerative stomatitis, or tonsillar enlargement with sore throat, and some 
cases first come under the physician s care after a prolonged hiemorrhajje 
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from tonsillectomy, dental extraction or some trifling operation, which has 
left the patient exsanguinated. The course of the disease varies from 
fulminating cases in whic^ the patient succumbs within a week, through 
cases of average acuteness with a duration of less than 2 months, to subacute 
cases which shade indefinitely into chronic leukaemia. Usually the rapid 
development of anaemia, weakness and loss of weight soon compels the patient 
to take to his bed. He complains of sore throat, headache and pain in the 
bones. The temperature becomes high and purpuric manifestations set in, 
which aggravate the anaemia or bring the patient’s sufferings to an abrupt 
termination by loss of blood or cerebral haemorrhage. 

On examination the extreme pallor and the enlargement of the super- 
ficial lymph-glands, especially those in the neck, first attract attention. The 
pallor is most striking when there are in addition purpuric haemorrhages into 
‘the skin, var}dng in extent from a pinpoint to large patches which may break 
down and ulcerate. The size of the spleen varies ; usually it is easily palpable, 
but it may not be felt, or it may be greatly enlarged. The liver may be 
enlarged. The lungs may show bronchitis, broncho-pneumonia, or pleurisy, 
with or without effusion. Pericarditis and endocarditis may occur. The 
mind usually remains clear to the end. Certain symptoms may be so 
prominent as to colour the whole clinical picture and give a special aspect to 
the disease. In the anginal type, there is necrotic ulceration of the tonsils or 
other areas of the buccopharyngeal mucous membrane, or bleeding from the 
gums, complicated by secondary infection. In the haemorrhagic type, 
purpura and haemorrhages are the predominant features, and the disease may 
be mistaken for purpura hsemorrhagica. There may be haemorrhage from 
any of the mucosae, and in one of my cases there was so much blood in the 
urine that firm clots formed in both pelves and ureters, leading to death from 
suppression of urine. Disturbances of vision or deafness may result from 
haemorrhage into the retina or the labyrinth. The fever and slight spleno- 
megaly may be suggestive of some systemic infection, and theye may be 
leucopenia and an eruption resembling the rose spots of typhoid fever. 

Ijh the more subacute forms of the disease, tumours may develop in 
various parts of the body. These are composed of undifferentiated white 
cells and infiltrate the surrounding tissues like a malignant growth. Plum- 
coloured nodules appear in the skin or in the gastro-intestinal tract, in 
the latter situation leading to vomiting or profuse diarrhma, often blood- 
stained in character, or to intussusception of the bowel. In the abdomen 
or in the mediastinum large growths may develop from the lymph nodes 
or the thymu§, compressing and infiltrating the adjacent structures. Tumours 
of the bones have been distinguished by the sj)ecial title of chloroma, owing 
to the greenish colour sometimes seen in the freshly cut surface of the 
growth. They have a predilection for the subperiosteum of the orbit, and 
cause headache, deformity of the temporal and frontal bones, exophthalmos, 
proptosis, papilloedema and swelling of the veins of the head, neck and 
face. They may, however, occur in other parts of the skeleton, and some-* 
times seem to arise within the bone, which is expanded over them in a 
brittle shell. The spinal meninges may be invaded, with consequent trans- 
verse myelitis, while infiltration of the nerve roots leads to peripheral nerve 
palsies. It is a curious feature of these neoplastic phenomena that they 
often begin with a very atypical blood picture, the total white count not 
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being greatly increased and in rare cases the differential count being normal 
at the onset, though the typical blood picture of leukeemia appears later. 

Haematology and Pathology.— The outstanding feature of the blood 
in acute leuksemia is the presence of a large number of mononuclear cells 
of a primitive type, except in rare cases of acute lymphatic leukeemia in 
which the predominant cells may be typical lymphocytes. In some- 
thing like 90 per cent, of all cases of acute leukaemia these primitive cells 
belong to the myeloid series, the majority being myeloblasts. They are 
usually larger than the normal white cells ; their nucleus, which is round 
or oval, consists of a pale-staining chromatin reticulum in which 4 or 5 
nucleoli may be distinguished ; the deep blue cytoplasm contains no granules. 
Careful staining often reveals some cells with a few myelocyte granules, 
and a larger or smaller number of typical myelocytes may be present, especi- 
ally in the more chronic cases. I'he total white count is rarely high in the* 
early stages of the disease, usually not exceeding 25,000 to 30,000 per c.mm., 
but as a rule there is a rapid rise to 100,000 or more before the termination. 
Primitive cells constitute JX) per cent, or more of the white blood cells. Some- 
times the total number of white cells is diminished and the count may be 
below 10(X), the majority of the cells being myeloblasts. Such leuwpenic 
cases are very prone to necrotic ulcerations and infectious complications. 
Much more rarely both the total and the differential white count arc normal 
at the onset of the disease, as if the morbid process had not yet invaded 
the blood stream- -aleukamic levkfrmia. 

At the onset of the disease tlic haemoglobin and red cells may be normal, 
but the overgrowth of the premature wdiite cells in the marrow and the 
haeniorrhages soon lead to a profound anemia, usually of an aplastic or 
liypochromic type. Tn a few instances there is a surprising response on the 
j)art of tlie red cells, which may simulate pernicious anaemia. Numerous 
normoblasts and mcgaloblasts appear in the blood stream, there may be 
frank megalocytosis, van don Borgh s reaction is positive, and at post- 
mortem excess of iron pigment may be found in the liver and spleen. The 
number of platelets is diminished in almost all cases, and sooner oij later 
this is reflected in the haemorrhagic character of the disease. The bleeding- 
time is prolonged, the tourniquet test is positive, and the clot may not 
retract well. 

The post-mortem findings vary only slightly from those of chronic 
leuka3mia. There i.s diffuse hyperplasia of the leucopoietic tissues in 
the marrow, lymph-glands and spleen, and all the tissues are infiltrated 
with myeloblasts, which may form nodules or tumour-like masses in 
various situations. T<Tminal haemorrhagic and infectious lesions are rarely 
absent. 

Diagnosis. — Acute leukaemia may simulate a number of diseases, among • 
which may be mentioned the severe systemic infections, septic or diphtheric 
inflammation of the mouth and throat, scurvy and the haemorrhagic diseases, 
malignant disease or tumours of bone. Usually the blood picture will be 
decisive, but the possibility of agranulocytosis or of septic infection should 
be remembered in cases in which only a few immature white cells are present 
in the blood. Glandular fever may cause confusion in the early stages, 
but the benign course and the absence of anaemia and haemorrhages will 
.soon differentiate, it from leuksemia. The blood picture in acute leukaemia 
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is sometimes suggestive of pernicious ansemia, but the other symptoms of 
that disease and its favourable response to liver are absent. 

Prognosis and Treatment. — Acute leukaemia is almost invariably 
fatal, but I have already mentioned the occasional occurrence of cases 
indistinguishable from acute leukaemia except by their recovery, and there 
are few physicians of experience w ho, at some time or other, have not had 
to retract the diagnosis of acute leukaemia. Onset at an early age, high fever 
and great immaturity of white cells all point to a speedy fatal issue. Death 
often comes by intercurrent infection, especially in the leucopenic cases, 
or as a result of haemorrhage. Rarely the disease may pass into a subacute 
or chronic form, and death be postponed for a year or longer. Treatment is 
mainly directed to checking infection, especially about the mouth and 
throat, and preventing haemorrhage. Intravenous injections of salvarsan 
'may cause the necrotic ulcerations to heal. The only remedy which appears 
to modify the course of the disease is repeated blood transfusion. This 
operation should be carried out with the most scrupulous care, as the reactions 
are alarming, but the risk is often justified by the result. It may bring the 
patient into a suitable condition for X-Ray treatment, which is otherwise 
contra-indicated by the low number of normal polymorphonuclear cells. 

4. Multiple Myeloma. 

Synonym.— Kahler’s Disease. 

Definition. — A disease characterised by the development of multiple 
tumours in the skeleton, which ari-e from cells of the bone-marrow. 

Etiology. — The disease is closely related to leukeemia, but differs 
from it in the sharper localisation of the neoplasia, the absence of enlarge- 
ment of spleen or lymph-glands, the much smaller tendency for the abnormal 
cells to enter the blood stream, and the frequent appearance of Bence- 
Jones protein in the urine. Intermediate forms occur with features of both 
diseases. The aetiology is unknown. It is a disease of middle and later 
life, occurring most frequently in the fifth, sixth and seventh decades, and 
affecting males twice as often a.s females. 

Pathology. — Multiple, grey or reddish-grey, sharply defined tumours 
are present in the bones, thinning the cortex and leading to deformities and 
fractures. Rarely a diffuse hyperplasia of the marrow is associated with 
foci of tumour formation. The skull, vertebr®, ribs and pelvis are most 
commonly attacked. Tumours may also be found outside the skeleton in 
the tonsils, liver, spleen, kidneys or sex-glands, and these tumours may 
even precede tho.se in the bones. The cells, which are of one 
type in any given case, may be myeloid (myeloid myeloma), or lymphatic 
in origin (plasma-cell myeloma) ; erythroblastomata are also described. 
It is, therefore, a growth of marrow cells and should not be confused with 
tumours of the bones themselves, such as the giant-cell tumour or osteo-^ 
clastoma. 

Symptoms. — The disease develops insidiously, wdth neuralgic pains 
in the bones and back. Cachexia is of early onset, and compression myelitis 
or neuritis may^occur. The diagnosis may be very difficult until attention 
is directed to the bones by spontaneous fractures, or the appearance of painful 
swellingi^, varying in size from a walnut to a man’s fist. The discovery of 
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Bence- Joneg protein in the mine is an important sign, but it is only present 
in about halt the cases. It is an abnormal albuminous substance, which 
is precipitated on heating the urine to SO"* C., but dissolves on boiling ; 
it reappears when the mine cools, and solution and precipitation may be 
repeated indefinitely by alternately boiling the urine and letting it cool. 
Bence-Jones protein is not confined to multiple myeloma, being found in 
other tumours of bone, and more seldom in other conditions, such as myeloid 
leukaemia. The diagnosis is confirmed by X-Bay examination, when the 
tumour appears as holes cleanly punched out in the bones. The blood 
shows no special changes, merely a hypochromic anaemia, which becomes 
aggravated in the terminal stages. The leucocytes are at the upper limit 
of normal, and a few myelocytes and nucleated red cells may appear. In 
a few instances cells of the type which constitutes the tumour enter the 
blood stream in larger or smaller numbers. 

Diagnosis, Prognosis and Treatment. ~ The condition must be 
differentiated from syphilis, tuberculosis, and secondary tumours of bone. 
The X-Ray appearances and the Wassermann reaction are usually decisive, 
but if necessary biopsy may be performed. The prognosis is hopeless, death 
usually occurring in 2 years, though rarely it may be postponed for 6 to 10 
years. X-Ray treatment may alleviate the pain but it does not retard the 
progress of the disease. 


THE Hi^HMORRHAGIC DISEASES 

The hjemorrhagic diseases are the most unsatisfactory section of the 
diseases of the blood. Our knowledge of the physiological processes whereby 
bleeding is arrested in the healthy person is incomplete, and there is no 
agreement about so fundamental a factor as the reason blood clots when it 
is shed. Still less is known about the morbid conditions which give rise 
to pathological hsBmorrhage. In clinical work there has been a tendency 
to emphasise individual signs and to use them as a means of classifioation 
of the hsemoiThagic diseases, quite regardless of the diverse clinical con- 
ditions in which they are manifested. These signs may be due to entirely 
different causes in different diseases, and the course of the disease and the ^ 
outlook for the patient vary accordingly. It is most important to regard 
the patient as a whole, without undue preoccupation with isolated symptoms. 
In this way we can recognise a group of hjemorrhagic states which are 
obviously the result of well-recognised primary diseases, and whose prognosis 
and treatment are dependent on the primary disease. We can also recognise 
other haemorrhagic states in which certain symptoms and a certain course 
are so constantly repeated as to make them clinical entities, so that experience 
enables us to deternunc their prognosis and treatment. The blood picture 
is, of course, a most important element in the diagnosis, and it is convenient 
to approach the problem of the hasmorrhagic diseases by copsidering the 
parts played by the plasma, the blood platelets, and the vessel wall in the 
arrest of haemorrhage. 

The pUisma . — When there is delay in the coagulation of^the plasma, the 
fault is manifested clinically by excessive bleeding from wounds. Bleeding 
does not usually occur spontaneously, the duration of bleeding from skin * 
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punctures is not excessively long, the capillaries are not unduly fragile, and 
the morphology of the platelets is normal. Haemophilia is, of course, the 
typical example of this coijdition, while it also occurs in melaena neonatorum. 
Jn excessively rare cases hemorrhagic states associated with delayed coagula- 
tion of the blood arc due to a shortage of calcium (haemophilia calcipriva), 
or of fibrin (fibrinopenia). States resembling haemophilia may also occur 
in diseases of the liver (pseudo-haemophilia hepatica), and very rarely in 
syphilis (pseudo-haemophilia syphilitica) ; it is not known whether they 
are due to shortage of fibrin, or to excess of the substances which normally 
inhibit clotting in the blood stream, or to both causes. As the cardinal 
feature of haemophilia is delayed coagulation of the blood, terras such as 
“ pseudo-haemophilia,” or ‘‘ haemophilia-like'” should be restricted to con- 
ditions of which this is the characteristic feature, and should not be applied 
' to haemorrhagic states in general. 

The blood platelets . — The platelets are the third formed element in the 
circulating blood. They are spherical or oval, non-nucleated disks, with 
an average diameter of 2 to 3 microns, and with a hyaline cytoplasm which 
contains numerous granules. The average number of platelets is from 
250,000 to 450,000 per c.mm., but there are great variations in health, and 
according to the method of estimation employed. The platelets are believed 
to be produced by the megakaryocytes in the bone-marrow, and after a brief 
life of a few days they are phagocyted by the cells of the reticulo-cndothelial 
system. Large numbers of platelets are present in the spleen, but it is not 
certain whether they are held there in reserve, or in process of destruction. 
The platelets play an important part in the arrest of hasmorrhage, sealing 
wounds in the endothelial lining of the vessels, promoting the coagulaton 
of the blood, and securing the firm adhesion of the clot. When the blood 
platelets fall below 40,000 per c.mm., a group of symptoms usually appears 
which is known as purpura hocmorrhagica, though the term hvemogenia is 
preferable, inasmuch as purpura is not a constant symptom. In the purpura 
of thrombocytopenia, the cutaneous haemorrhages are usually small round 
spotsf not elevated above the surface, and they change their colour, which 
does not pale on pressure, from the bright red of their first appearance to 
purple or brown as they fade. Frequently, successive eruptions present all 
shades of colour from bright red to dingy brown in the same patient. Absence 
of elevation above the surface is the rule. The smaller spots are called 
“ petechiae,” the lines and streaks “ vi bices,” and the larger irregular patches 
“ ecchymoses.” These larger patches in rare instances become gangrenous 
and slough ; such gangrene happens in the type known as purpura fulminans. 
Haemorrhages occur spontaneously in the skin, from any of the mucosae, 
and more rarely internally, although the coagulation time of the blood is 
normal. Certain associated phenomena are usually present in cases of 
thrombocytopenia. 

1. The platelets are very variable in size and shape, and giant platelets 
may be present. 

2. The blood clots in the normal time, but the clot does not retract and 
express the serum as rapidly and completely as in health. 

3. The bleedmg time is greatly increased. If the blood from a sharp 
prick in the finger is soaked off with a filter paper without pressure every 
30 seconds, bleeding normally ceases in one to two and a half ininutes, but 
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if the platelets are defective it may be prolonged even to an hour or 
more. 

4. The capillaries are more fragile than normal. The sphygmomano- 
meter is applied to the upper arm and the pressure is raised just sufficiently 
to obliterate the pulse at the wrist for two minutes. When the platelets are 
defective, a coarse purpuric rash may appear on the lower arm. 

The endothelium. — hsBmorrhagic tendency due to a pure endothelial 
lesion is characteristic of scurvy, in which the plasma and the platelets are 
normal, but the fragility of the capillaries is much increased. The same is 
true of the purpura of old age and nervous purpuras, such as stigmatisation. 
The hssmorrhagic states present in urseniia and other cachectic conditions 
are probably due to endothelial damage. When heemorrhagic states are due 
to lesions of the capillaries, plasma may also pass through the endothelial 
lining, producing wheals, local oedema of the tissues and urticaria, and the 
purpuric areas may be elevated above the surrounding skin. 

One of the great difficulties of the haemorrhagic diseases is that the 
phenomena whidi may be associated with thrombocytopenia are inconstant, 
and that there is often great disparity between the platelet level and the 
hsBmorrhagic tendency. In cxpeiimentul animals extreme thrombocytopenia 
may be unassocioted with syinptoni.s, and the tourniquet test suggests that 
there is also an endothelial lesion in hannorrhage due to shortage of platelets. 
It is remarkable that the fasting blood clots noimally in thrombocytopenic 
states ; normal blood will not clot when the platelets are removed, unless 
it has been taken at the height of digestion Even though the tests of the 
coagulation time and the bleeding time give noiinal results, it cannot be 
assumed that a patient will not bleed exce.ssi\ely if exposed to injury. The 
previous history of the patient and the clinical experience of similar cases 
should be given more weight than the laboratory tests. 

1. SYMPTOMATIC HiEMORRHAGIC STATES 

A hsBmorrhagic tendency may develop in a heterogeneous collection of 
diseases, and it is difficult to present the .subject at all formally. Th8 most 
important group is constituted by the infectious diseases. Purpura and a 
lijemorrhagic tendency have been observed in infections with the pyogenic 
cocci, scarlatina, chicken-pox, small -pox, diphtheria, the enteric fevers, 
typhus, malaria, and gonococcal and meningococcal septicaemia. They have 
also been observed in chronic septic infections, such as focal sepsis and 
malignant endocarditis, and in tuberculosis, especially the miliary form. 
In all such conditions we have reason to believe that the endothelial lining 
of the vessels is damaged. The platelet count varies from case to case. 
It may be increased, and then thromliosis may develop in the midst of 
lissmorrhagic manifestations ; it may be normal ; or it may be diminished, 
when the hsemorrhagic tendency may be very severe, such cases being known 
as purpura fulminans. In typical cases the platelet.s are diminished durii\g 
the acute period of the illness, but inciea&e in convalescence and afterwards 
fall to normal limits. 

The cause of the thrombocytopouia of infections is not known. It has 
been suggested that there is an increased utilisation of platelets in such ill- 
nesses, either to combat the infection or to repair the lesions of the yesse} 

5 * 
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walls. In somo cases it is undoubtedly due to depression of the function of 
the bone-marrow in producing platelets, and this should be suspected more 
especially when there is leucopenia also. We shall see later that the spleen 
plays an important part in one group of haemorrhagic states associated with 
thrombocytopenia, but I do not think there is any evidence to inculpate the 
spleen in the haemorrhagic states which complicate infectious illnesses. It 
may be taken as axiomatic that splenectomy should never be performed 
either in acute or in symptomatic purpura haemorrhagica. Treatment should 
be directed to the primary malady, and the haemorrhages should be controlled 
by local measures, supported if necessary by transfusions. 

A second group of symptomatic haemorrhagic states is constituted by 
chronic nutritional disturbances and cachexias y of which chronic nephritis is 
an example. Here also wo may mention the purpura which occasionally 
Occurs in pregnancy. Malignant disease of the stomach is occasionally com- 
plicated by purpura haemorrhagica ; in the only two cases I have seen there 
was extreme thrombocytopenia. 

A third group is produced by organic and inorganic foisonsy such as 
salvarsan and sanocrysin. Here there may be both endothelial damage and 
thrombocyte pen ia . 

A fourth group ia associated with chronic sjdenompgahjy such as occurs in 
splenic anaemia and Gaucher’s disease. Here there is thromboc)d:openia, 
which is usually relieved by splenectomy. 

A fifth group is the result of diseases of the hloodforming organs. The pro- 
liferation in the bone-marrow of the megaloblasts in pernicious anaemia, or of 
the immature white cells in leukaemia, may cause a pressure atrophy of the 
megakaryocytes and consequent thrombocytopenia. The same effect may 
be due to other tumour-like lesions of the bone-marrow . 

Aplastic ancemia requires special mention. In discussing this disease I 
have already described cases in which the red cells are predominantly affected 
(aplastic anaemia), and others in which the white cells are predominantly 
affected (agranulocytosis). Cases also oc(uir in which the platelets are 
chiefly, affected, and they are known as malif7ia.nt thronibocylopeniay or 
aleukia haemorrhagica. The term “aleukia lucmorrhagica ” is unnecessary, but 
it stresses the leucopenia, which is nearly always pn^sent in these cases. The 
disease should be recognised by its acute and rajridly fatal course and by the 
absence of any signs of regeneration in the wliile cells or the red cells. The 
spleen is not enlarged, and splenectomy is useless. Treatment should be 
directed to keeping the patient alive by transfusions in the liopc that the bone- 
marrow may recover its functions. 

We can now discuss the haemorrhagic states which seem to be disease 
entities, and I will describe first those which are due to faults in the plasma — 
bsemophilia and mel®na neonatorum ; secondly, those which are due to faults 
in the platelets — the hereditary haemorrhagic diathesis, or constitutional 
heemogenia, and essential thrombocytopenia or lijemogenia ; and thirdly, 
those which are due to faults in the vessel walls —Henoch’s purpura and 
hereditary telangiectasia. It is noteworthy that three of these six conditions 
are hereditary diseases. 
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2. HAEMOPHILIA 

Definition. — A rare hereditary disease of males, characterised by a 
tendency to uncontrollable haomorrhage and a great prolongation of the 
coagulation time. 

Etiology. — The disease is inherited by the law of Nasse, according to 
. which it is transmitted only by females and manifested only by males. In 
Mendelian terminology it is a sex-linked recessive, and theoretically it might 
be expected to occur in females in the prox)ortion of 1 to 200 affected males. 
In practice hasmophilia in the female has never been authenticated, nor does 
it ever occur in an acquired form. 

Pathology. — All tliat can be said is that haemophiliac blood does not 
clot under ordinary conditions, though it clots spontaneously at a temperature 
of 30° to 40° C. The protein complexes of the plasma are apparently unduly* 
stable, and it has been suggested that this is a persistence in the adult of the 
embryonic condition of the plasma. 

Symptoms. — The disease usually manifests itself in early life, but not at 
birth, so that tlicre is no excessive haemorrhage from the cord. Severe bleed- 
ing at circumcisio)! is (lonimon, and in 60 to 70 per cent, of recorded cases the 
disease was reccigrjised before the second year. It is doubtful whether the 
bleeding is ever S 2 )ontaneous, and there is no purpura, but excessive haemor- 
rhage may occur from a mere scratch, and great bruises or ecchymoses from 
trivial injuries. Some patients cannot use a tooth-brush on account of 
bleeding from tlie gums. Epistaxis is common, but internal bleeding is 
unusual, though hfuinaturia, mclsena and hacmatomyelia have been described. 
Trauma and dental extraction arc the most usual causes of severe haemorrhage, 
and a rick of the muscles which would pass unnoticed in an ordinary boy 
may lead to an exiensive intramuscular haemorrhage which leaves the patient 
exsanguinated. The bleeding is not so much severe as persistent ; hence it 
is rare for the hajinophiliac; to die of a sudden profuse haemorrhage, he rather 
fades out of life owing to the inability to stop the slow continued loss of blood. 

Tlie most remarkable form of haBiuorrhagc, and one wdiich is common, is 
into the cavities of tlie joints. The joints which suffer most often are the 
knees and elbow s, but any joints may be affected. The swelling and effusion 
take place with great rapidity, and with a great deal of pain. The joint is hot, 
tender, reddened, and the surrounding tissues swollen. The temperature is 
raised to 101° or 102° F. The effusion is almost pure blood, but as absorption 
proceeds it becomes a dirty brown colour, wdiich stains the synovial membrane 
and the cartilages of the joint. It is sometimes absorbed rapidly, and the 
joint restored to complete mobility. When absorption is slow or effusions 
repeated, contraction and ankylosis may cripple the patient permanently. 
In a joint often affected, there is always considerable destruction of the 
cartilages and of the ligaments, with the result that the bones are exposed ard 
Undergo changes resembling those of osteo-arthritis. Osteophyte formation 
is, however, rare, and so is bony ankylosis. Fibrous ankylosis is, on the 
other hand, common. The spleen is not palpable. Heemophiliacs are usually 
weakly individuals. 

Diagnosis. — The diagnosis is based on the family history and on the 
delayed coagulation of the blood *, the cytology and chemistry of the blood ' 
are normal. The joints are sometimes mistaken for tuberculous joints. A 
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more serious error is to incise a haBmatoma on the mistaken diagnosis of an 

Prognosis. — It is said, that less than 12 per cent, of hssmophiliacs survive 
to puberty, but the disease undoubtedly becomes less severe in later life, 
though still present. A peculiar feature of the disease is its variability, the 
blood at times clotting almost normally, at other times seeming almost in- 
coagulable, and if the patient survives a severe hasmorrhage there is often a , 
temporary improvement in the blood. 

Treatment. — Treatment is unsatisfactory, and it is much better to try 
to stamp out the disease by discouraging the reproduction of affected families. 
The only members of a haemophiliac family who can safely beget children are 
the unaffected males. Sufferers from the disease should be protected from 
trauma as far as possible, and operations should be discouraged unless they 
are essential to life, in which case the patient should be transfused immediately 
beforehand. 

For local treatment of a bleeding point, the loose clot should be washed 
away with hot water, and tampons soaked in normal serum or blood, or in a 
mixture of adrenalin and thromboplastin, should be firmly applied. Heat is a 
valuable agent and may be applied as hot water (42° C.), or, better, especially 
in hsemorrhage from an inaccessible cavity, as a stream of hot air. When a 
joint is distended with blood it should be aspirated ; needle punctures rarely 
bleed much. The patient should be kept quiet, and morphine may be advis- 
able. Transfusion is the best general treatment ; other treatments recom- 
mended are injections of coagulen or hsemoplastin, cephalin by mouth, or 
applications of X-Rays to the spleen. Probably no treatment influences the 
diathesis, but courses of protein shock with T.A.B. vaccine or peptone may 
bo tried, or serial injections of horse serum, 20 to 30 c.cm. every 2 months. 
Encouraging results have recently been reported from regular injections of 
ovarian extract (oestrin). Liver is quite useless. 

3. MELiENA NEONAPOKUM 

Synonym. — ^Haemorrhagic Disease of the Newly-born. 

The bleeding in this disease is spontaneous, commencing at any time in 
the first week or two of life, most commonly on the third or fourth day. 
The bowel is the usual site of haemorrhage, but blood may also ooze from the 
mouth, nose and urinary tract, or be extravasated into the viscera or the 
cavities of the body. Its incidence has been placed as high as 1 per cent, 
of all births, male and female, but its aetiology is quite unknown. Heredity 
seems to play no part. The blood platelets are normal, but the clotting time 
is greatly prolonged. If the disease is not immediately treated, death soon 
occurs from haemorrhage and shock. In some cases acute gastric and duo- 
denal ulcen have been found at autopsy, but it is more probable that these 
represent necrosed areas from submucous haemorrhages than that they are 
the cause of the bleeding. For treatment, 10 to 16 c.cm. of human blood 
should be injected subcutaneously once or twice a day, when the bleeding 
usually stops quickly and the infant makes a good recovery. Horse serum 
can also be med. Other haemorrhagio states may occur in the new bom as 
a result of sepsis, syphilis, and more rarely thrombocytopenia and allied 
blood dy^crasias, 
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4. ESSENTIAL THROMBOCYTOPEOTA 

Synonyms. — Idiopathic Purpura Haemorrhagica ; Haemogema ; Moibus 
Maculosiis HaBinorrhagicus of Werlhof. 

Definition. — ^A disease characterised by multiple hasmorrhages in the 
skin or from the mucous membranes, a reduced platelet count, a prolonged 
bleeding time, but a normal coagulation time. 

Etiology. — The disease occurs at all ages and in both sexes, but mos' 
commonly before puberty. Its pathology is very obscure. It has been 
suggested that the megakaryocytes in the bone-marrow are primarily diseased, 
but there is no convincing evidence of this. The remarkable alleviation ol 
the symptoms after splenectomy is equally mysterious. The operation was 
introduced on the theory that the spleen was destroying an excessive number 
of platelets, but there are many facts which cannot be adapted to this theory! 
The bleeding may cease immediately the pedicle of the spleen has been 
tied, and before the platelets have had time to increase. The operation is 
usually followed by a great rise in the ])latelet count, but later the platelets 
may fall to subnormal levels without the recurrence of haBmorrhage. The 
platelet count and the bleeding time cannot always be closely correlated. 
There is much to suggest that the endothelial lining of the vessels is abnormal, 
and that the spleen may influence this. It is not known whether the disease 
is related to the hereditary haemorrhagic diathesis, or whether constitutional 
factors are of importance. 

Symptoms. — An acute and a chronic form are described. The acute 
form is uncommon. It begins suddenly and without warning, though some- 
times there is a history of an acute infection a couple of weeks before. There 
is no pyrexia and the spleen is not palpable. Purpuric patches appear in 
the skin, of variable size and of irregular distribution. There is no er}rthema 
or whcaling Hsemorrhages occur from any of the mucosae, the nose and 
mouth, the alimentary canal and the urogenital tract. The slightest injury 
gives rise to excessive bleeding, or the formation of large haematomata. The 
bleeding time is greatly prolonged, and the tourniquet test is positive^ Ex- 
amination of the blood reveals a thrombocytopenia, platelets being perhaps 
completely absent ; there is usually a slight leucocytosis, and immature red 
cells and even normoblasts may be poured out to combat the anaemia. 
Recovery occurs in a few days or at most a few weeks, and the platelet 
count returns to normal. This may be the only attack, but in other patients 
a recurrence months or years later reveals that the disease is present in a 
relapsing form. 

The chronic form of the disease, which accounts for 75 per cent, of the 
cases, may be of a continuous or of a relapsing typo. In many cases the 
disease first manifests itself in childhood. In the continuous type there is 
persistent thrombocytopenia, with exacerbations of symptoms due to fluctua- 
tions of the platelets above and below the critical level of about 40,000 per 
c.mm., or to the effects of trauma or intercurrent infection. In the relapsing 
type there are long intervals of freedom during which the platelet count is 
quite normal. There may be persistent purpura, especially on the legs, or 
the parts exposed to trauma, or purpura may be completely absent. The 
spleen may be enlarged. There is a tendency for hsemorrhages to recur 
from the same site, as if it were an area of predilection, so that one patient 
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may suffer from liaBmatemeses, another from hfematuria, another from 
menorrhagia. In my experience the disease becomes less troublesome in 
later life, though the platelets remain at the same low level. 

Diagnosis. — The diagnosis depends on the thrombocytopenia and the 
associated symptoms of platelet shortage, but it should be remembered that 
the platelets may be normal in the free intervals. For differential diagnosis 
the section on symptomatic hsomorrhagic states should be consulted ; the 
absence of toxasmia and of joint pains is an important difference from these 
conditions and also from Henoch’s purpura. Most difficulty will be ex- 
perienced in distinguishing the acute form of essential thrombocytopenia 
from the purpura fulminans of infection, and from the purpura maligna of 
aplasia of the bone-marrow. In malignant thrombocytopenia there is 
usually leucopenia and no sign of regeneration of red cells. In the chronic 
form of essential thrombocytopenia it is rather ea-wsy to overlook the possibility 
of a haemorrhagic disease altogether, especially when there is no purpura and 
the bleeding is always from one organ. On this accouirt this diagnosis should 
always be considered in cases of symptomless haematuria, or hajmatemesis, 
or the like, or ill-advised operations may be performed. 

Prognosis and Treatment. -“Death may occur in the acute attacks, or 
irretrievable damage be done, as by hsemorrhage into the vitreous humour 
of the eye or into the central nervous system. Nevertheless the disease is 
relatively benign, and tlie physician should not allow hiwS judgment to be 
impaired by the alann that is always felt in the presence of a h?emorrhagic 
disorder. One of my patients had multiple cerebral hjrmorrhages, in addition 
to external bleeding which made him juofoundly ancemic. He was treated 
with transfusions and symptomatic remedies, as he firmly refused splenectomy, 
and he remained thrombocytopenic, anaemic and ill for several months. A 
year later he was perfectly well, working as a railway guard with a normal 
blood count. This is by no means an isolated example, and the natural 
tendency of the acute attacks is to recovery. The mortality of splenectomy 
in the acute attacks when the patient is bleeding is very high (80 per cent.), 
and on this account, and also because of the difficulty of diagnosis from 
infectious and malignant purpuras, the operation is randy advisable in 
acute cases unless there is a clear history of previous attacks. In chronic 
cases, on the other hand, the value of splenectomy can hardly be exaggerated, 
the mortality is low (8 per cent.), and the disease is usually completely 
relieved. There is usually a critical rise in the platelet count after the 
operation, and though the platelets sometimes fall to subnormal levels again 
after an interval of weeks or months, recurrence of the bleeding is uncommon. 
There is no medical treatment, liver being of no value. Transfusion is of 
much value when bleeding is taking place, while the other methods described 
under haemophilia may also be employed. 

5. CONSTITUTIONAJ. HiEMOGENIA, OH THK IIEHEDITARY 
HiEMORRHAGlC DIATHESIS 

Synonyms. — Hereditary Purpura Haemorrhagica of Hess; Thromb- 
asthenia of Glanzmann ; Hereditary Pseudo-Heemophilia. 

This is a rare disease which bears much resemblance to essential thrombo- 
cytopenia, though its pathology is probably different. The symptoms are 
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identical with those of essential thrombocytopenia, the cardinal features 
being an increase in the bleeding time, and a tendency to purpura, spontaneous 
haemorrhages, and excessive bleeding or bruising from trivial injuries. The 
coagulation time is normal and, therefore, such names as pseudo- 
haemophilia are very ill chosen. It diSers from essential thrombocytopenia 
in the following ways : 

1. It is a hereditary disease. It is transmitted directly from generation 
to generation, and affects females twice as often as males (hence the term 
“ female haemophilia ”). Sporadic cases also occur (“ thrombasthenia ’*). 

2. The platelet count is reduced in only half the cases, and there is no close 
correlation between the number of platelets and the haemorrhagic tendency. 

3. Splenectomy has no effect on the disease, and is indeed a very dangerous 
operation. 

It has been suggested that although the platelets may be normal ift 
numbers they are defective in function in this disease (thrombasthenia), 
but there is little basis of fact for this. The mortality is fairly high, though 
the disease tends to improve spontaneously in adult life. No effective 
treatment is known, but arsenic has been used with apparent benefit. The 
disease has been frequently confused with haemophilia, but while it is true 
that it is equally irremediable and filmost as serious, the two conditions 
should be clearly distinguished, because not only the symptoms but also 
the eugenic prognosis is quite different, and unaffected members of thromb- 
asthenic families may safely marry. The diagnosis is based on the family 
history and the signs of platelet insufficiency. In the present state of know- 
ledge, sporadic cases in which the platelets are reduced in numbers will 
usually be diagnosed as essential thrombocytopenia, which may account for 
the occasional failure of splenectomy in that disease. 

6 . HENOCH’S PURPURA 

Synonyms. — Anaphylactoid Purpura ; lUemorrhagic Capillary Toxicosis ; 
Toxic Purpura. • 

Definition. — Although the term Henoch's purpura is sometimes 
restricted to cases characterised by purpura, colic and gastro-intestinal 
lesions, it is profitable to extend it to a group of non -thrombocytopenic 
purpuras, wdiich are of obscure origin, and which may be accompanied by 
urticaria, cedema, swollen joints and various visceral manifestations. For 
this reason the milder cases which are known as purpura simplex, and also 
the poliosis rheumatica or arthritic purpura of Schoeiilein are considered 
under this same heading, for all appear to be manifestations of the same 
pathological state. 

Etiology and Pathology. — The disease is related to allergic con- 
ditions, such as erythema multiforinc, erythema nodosum, angioneurotic 
oedema and serum sickness. The lesions probably result from an abnormal 
permeability of the capillaries, which allow plasma and blood to escape 
through their walls. The sensitising agent is not always the same. In some 
instances it is the streptococcus, the attack following a sore throat, or per- 
sisting until a septic focus is drained. In other instances sensitisation to 
foods has l^en demonstrated, and the disease has been cured by removing 
them from the diet. 
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Symptoms. — The attack is usually preceded by symptoms of general 
bodily disturbance, such as headache, malaise, loss of appetite, and a rise of 
temperature. In the mildest cases (purpura simplex) a ^e purpuric eruption 
appears, often affecting the limbs rather symmetrically, and with a special 
tendency to develop round the hair follicles. In severe cases there may be 
extensive, irregularly distributed ecchymoses, and there is much oedema of 
the face. Wheals and pemphigoid lesions may develop, and careful examina- 
tion will often show that the purpura is not a pure hsemorrhage, but that it is 
raised or surrounded by a zone of erythema. Successive crops of purpura 
appear. Bleeding is not necessarily confined to the skin, but may be sub- 
periosteal, intramuscular, or intravisceral. Joint pains are rarely absent, 
though the joints are seldom much swollen, and there may also be myalgia 
or neuralgia. The gastro-intcstinul symptoms take the form of colic, bilious 
Vomiting, and diarrhoea, with blood-mixed stools. The abdominal wall 
may be rigid, and it may be difficult to differentiate the lesion from an intus- 
susception, which may indeed occur from invagination of a piece of intestine 
whose walls have been stiffened by the exudation of scrum and blood. Similar 
lesions occur in the urinary tract, but extensive haemorrhage from the mucosae 
is rare. The spleen may be palpable and the urine may contain albumin, 
blood cells and casts. In rare instances death has occurred from cerebral 
convulsions, suggestive of acute uraemia ; nephritis is, indeed, the most 
important complication. 

The blood is normal, save for a slight anaemia or a mild leucocytosis. The 
platelets are normal or only slightly diminished, and the coa^lation and 
meeding times are normal. The tourniquet test may be positive, but in 
general there is little tendency to spontaneous or excessive external bleeding, 
and the mucosal haemorrhages are small and attributable to oozing from areas 
of oedema and congestion. 

Diagnosis. — The disease is not sharply divided from the symptomatic 
purpuras. It should, however, be clearly differentiated from essential 
thrombocytopenia and similar blood disorders by the absence of specific 
changes in the blood, and the presence of signs of toxaemia and increased 
capillary permeability. Cases with intestinal lesions may closely simulate 
intussusception, and they may occasionally be complicated by intussusception 
or peritoneal efifusion. 

Prognosis. — ^The disease tends to spontaneous recovery after an ill- 
ness of a few weeks. Chronic and relapsing cases occur which are very 
troublesome, though rarely dangerous. The prognosis is good, except for 
coo^lications, such as nephritis and intestinal obstruction. 

Treatment. — ^Treatment should be symptomatic and conservative. 
Incautious attempts at desensitisation may aggravate the disease. Splen- 
ectomy is not indicated. In view of the risk of renal damage the patient 
should be at rest, the diet should be lacto-vegetarian, and the urine should 
be kept alkaline. No further treatment is necessary in the majority of cases. 
Chronic cases should be investigated for persistent infection, foci of sepsis, or 
evidence of protein sensitisation. Large doses of calcium are fre^ntl^ 
prescribed, but it is doubtful if they have any value. Non-specific desensi- 
tiisation ma^ be attempted by subcutaneous injections of horse-seruxn, 10 to 
20 c.cm. daily till improvement begms, or by minute doses of tuberculin. 
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7. HEREDITARY HACMORRHAGIC TELANGIECTASIA 

Definition. — ^A hereditary disease characterised by midtiple telang- 
iectases, which cause hesmorrhages from various sources, especially the nose. 

Etiology. — The disease is not strictly a blood disease, but a hereditary 
dystrophy of the capillary system, which is transmitted directly from genera - 
Ption to generation, afEecting both sexes equally and behaving as a Mendelian 
dominant. It is, in my experience, at least as common as heemophilia. 

Symptoms. — Epistaxis generally begins in childhood and Wore any 
cutaneous telangiectases have been recognised, but it tends to become more 
frequent and severe with advancing years. The telangiectases are not 
present at birth, and are sometimes not noticed till middle life. They vary 
m kind, appearing as dilated venules, spider capillary networks, punctate 
red or purple spots and blebs, and raised neevi up to an inch in diameter. 
They are most common about the face, nose and mouth, and the trunk and 
limbs are generally spared, except for the tips of the fingers. Epistaxis is 
the common complaint, but external bleeding, hsemoptysis, gastrostaxis, 
hsematuria, or cerebral haemorrhage may occur. The blood is normal, except 
for the anaemia induced by the bleeding. 

Diagnosis. — This depends on the family history and the presence of 
telangiectases, and both these may be missed if they are not sought for. Few 
telangiectases may be visible, and epistaxis or alimentary haemorrhage may 
be the presenting S3miptom. Many cases are first seen by the rhinologist. 

Prognosis and Treatment. — There is no curative treatment, and death 
from hsemorrhage occurs in a considerable fraction of the cases. Afiected 
members of these families should, therefore, be strongly advised against 
having children, as half of their offspring will inherit the disease. Treatment 
of the n»vi by cauterisation or radium is only moderately successful. 
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Prophylaxis. — A number of the diseases of the blood-forming organs, 
such as acholuric jaundice and heemophilia, are pure hereditary dystrophies 
and rational treatment should be directed not to the individual but to the 
stock, all those who carry the morbid trait being advised agamst repro- 
duction. In other diseases, such as perniciou^'aneemia, her^ity plays a 
notable part, but in the present state of knowledge it is difficult to give 
eugenic advice. Members of affected families w^ho have achlorhydria would 
be wise at any rate to limit their families. Prophylaxis of the acquired forms 
of anomia is not often feasible, but the relation of ansemia to nutritional 
disturbances should be emphasised and especial care should be taken in the 
growing periods of life, chffdhood and pregnancy, that the diet contains .a 
sufficiency of iron and protein. 

Treatment. — Good treatment is not possible without exact diagnosis^ 
and if a patient is ill enough to be treated for anoemia, then he or she is iQ 
enough for an examination of the blood to be necessary. It is surprising 
how often debility is mistaken for anssmia, but the distinction is often cuffioyilt 
on clinical examination. Much time and money are wasted by the prescrip- 
tion of remedies which are not indicated, and the physician is confused and ; 
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unable to evaluate the effects of treatment. It is a simple matter to test the 
haemoglobin, after which a more detailed examination of the blood can be 
advised if ana3mia is foupd. Many disturbances of the blood are of a highly 
specific nature, and the" appropriate treatment can only be elucidated by 
careful clinical and heematological study. It is no use prescribing iron for 
the anaemia of scurvy, or vitamin C for the anaemia of myxoedema. 

Symptomatic disturbances of the blood-forming organs, which are fa^ 
commoner than their primary diseases, usually recover spontaneously if 
the cause can be removed ; it it cannot, they rarely respond well to sympto- 
matic treatment. Many remedies for anajmia have gained an unfounded 
reputation by being administered to patients who would have recovered 
equally rapidly without treatment. It is surprising, for example, how 
swiftly the blood may be regenerated after a severe haemorrhage. On the 
* other hand, in chronic and persistent ana)niias the dosage of the dings which 
are useful in treatment is niucli Jiigher, and the period necessary for treat- 
ment is much longer, than is often realised. By ordinary methods of 
examination little improvement may be detected in tlie first fortnight, 
though reticulocyte counts will reveal that numbers of new cells are enter- 
ing the blood stream. Patients who are severely anaemic should be confined 
to bed, for tliis makes a great difference to the speed of regeneration of 
,1 the blood. A generous mixed diet should be given, rich in vitamins, and 
? liver or kidney should be taken two or throe times a week. Fresh air and 
‘ sunshine dr ultra-violet tlicra])y, also improve the patient's condition, but 
’too much should not be ex[)ected from these ancillary treatments, which 
by themselves will rarely influence a severe ancomia. 

Iron is of value in the majority of anaemias of low colour index, especi- 
ally those which are due to chronic haemorrhage, or to defective absorption of 
iron (idiopathic hypochromic anajinia). Kecent studies have shown that the 
vanous preparations of iron differ greatly in their activity. Elemental iron, 
as m ferrum redactum, is rather inactive, on account of its insolubility. 
The ferrous salts arc tlie most active, next tlie scale preparatioim, and then 
the. ferric salts ; organic preparations of iron, such as hoemoglobin, in which 
the iron is ** masked,” have no therapeutic activity. Colloidal preparations 
of iron have no advantages, as they are probably precipitated at once in 
the stomach. I use only tw^o jjreparations of iron : Blaud’s pill (ferrous, 
carbonate), whicli must be fresh and is often best prescribed as a powder, 
in a dosage of 10 to 15 grains thrice daily after food ; and iron and ammonium 
citrate, in a fluidTinixture, 20 to 40 grains thrice daily after food. Intolerance 
oT iron is " very unusual, and is usually due to suggestion ; the digestion 
improves in hiost cases, and with large doses diarrhoea is a more common 
complaint than constipation. Menorrhagia sometrmes occurs, esjHicially in 
women about the menopause, and may require special treatment. Iron 
shoqldl wLJ?® The majority of ampoules of iron pre- 

parations whicli are sold contain infinitesimal amounts of the metal, and are , 
ineffective ; potent preparations cause much x>a'in, and the injections may 
leaT'to iron poisoning — headache, vomiting, paralysis and even death. 

A patient too ill to take iron by mouth should be transfu^d. 

Liver and stomacA are often prescribed as if they were a panacea for 
all forins^bf in my experience they are of no value except in 

the sms^ and wellrdcfined.group composed of perni^ioujs an^ 
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megalocjtic ansemias. At present there is a host of preparations on the 
market, which vary' greatly in price and activity. I have found desiccated 
stoinachp^ared by Wilkinson’s method to be cheap er, more active and 
bet^T^toBrS^'Thari^ raw’Tiver or liver extracts ; the dosh'is J oz., 
twice "dSIy.“ FJjj^c^racts of liver are more palatable than dry, and'^fiey 
should be given iiTSTdose equivalent to from ^ lb. to 2 lb. of Uver a day. 
Treatment should be guided by the blood count and the symptoms. The 
blood should be maintam?(T at 5 million red cells per c.mm. and lOO per 
cent, haemoglobin, and it should be examined at intervals to ensure that this 
jpevel is maintained. Whatever the level of the blood count, parsesthesia) 
^or similar nervous symptoms indicate that enough efiective substance 
is not being given. 1 am convinced that subacute combined degeneration 
in the early stages can always be arrested by adequate treatment. Infection 
and old age both increase the dosage necessary for the control of pernicious * 
anaemia. It has been well said that the daily maintenance dose is “not 
some liver, but enough liver for the given case.” Extracts for intra- 
muscular injection are now available, and arc of the greatest value in 
emergencies. 

Hydrochloric acid is of value in the treatment of the dyspepia of simple 
achlorhydric and ])ernicious anaemia, but it has no effect on the anaemia. 
Heroic doses are unnecessary, 20 to 30 minims of the dilute acid at meal- 
time being sufficient. If desiccated stomach is used, hydrochloric acid is not 
usually required. 

Arsenic is a drug which was formerly administered in all forms of ansemia, 
but its use is now becoming restrict ed to leukaemia . It is probable that arsenic 
and X-Rays have an identical action, which is to stimulate the maturation of 
the iipuiature cells in the bone-marrow. It is usually administered as 
Fowler’s solution of potassium aisenite, beginning with 2 minims and in- 
creasing to 10 to 15 minims Ihrice daily, after meals, until the desired effect 
is produced, or signs of intoxication begin to appear. The drug is then 
discontinued for 4 to 6 days, and resumed in a smaller daily dosage, the 
maintenance dose being determined by the clinical condition and the Jblood 
picture. 

Transfusion is essentially an emergency measure, and it lias little curative 
value e^mept in the rare hsoiuolytic anjeniia of Ledercr. It has a definite 
mortality, and should be advised with as much circumspection as a surgical 
operation. It is indicated when the patient is too ill to react to curative 
treatment, or when it is necessary to bring him into condition for treatment 
directed at the cause of the ansemia. The very greatest care shoulA be 
taken, fresh sera always being employed for the grouping, and a direct 
compatibility test being carried out immediately before transfusion. Donor 
and recipient should always belong to the same group, for experience has 
shown that members of Group IV. cannot safely be employed as universal 
donors. Under ordinary conditions the advantages of working with citratejd 
blood outweigh any theoretical disadvantages ; the blood should be kept 
warm And should be administered slowly. Even when every care is taken 
reaGtiqi]|,i 9 , occur, esjiecially in febrile patients. The anaphylactic type of 
}, reaction occurs during or immediately after the transfusion. It is char- 
^lacterised by dyspnoea, cyanosis, swelling of the face, and urticarial rashes, 

' and it responds to treatment by ad^aUnor morphine. The hsmolytic l^pe ^ 
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of regoj^adb may occur during the transfusion, or some hours later. It is 
chlw^sed by tingling pains in the veins, precordial oppression, cyanosis, 
rigors, high fever, hssm^globinuria and jaundice ; death may occur at onco, 
or later from suppression of urine. It has been shown that suppression 
of urine will not occur if the urine is dilute and alkaline, and it is therefore 
tadvisable to prescribe fluid and alkalis for 24 hours Wore and after a 
I transfusion. 


L. J. Witts. 



SECTION XII 


DISEASES OF THE SPLEEN 


A SATISFACTORY classification of diseases of the spleen cannot as yet be 
made, partly because it is uncertain in many cases of splenic disease whether 
the organ is diseased primarily or secondarily, and partly because it is not 
yet established upon which constituent stnicture of the organ several of the 
disease-processes which aifect it fall. The spleen is involved in a very large 
number of general diseases, so much so that enlargement of the organ comes 
to be a matter of great frequency and also of great importance. 


ENLARGEMENT OF THE SPLEEN 

'Ihe recognition of an enlarged spleen turns upon the discovery of a tumour 
in the left hypochondrium, lying anterior rather than posterior to the lateral 
sagittal lino, descending with inspiration, possessing a thin inner margin and 
a thicker outer margin. 'Fhc most diagnostic point is the palpation of one 
or more notches on the inner margin. The thoracic splenic dullness, in 
health occupying a small area about the level of the ninth rib in the mid- 
axillary line, is enlarged upwards. If the enlarged organ extends as far as, 

' or below, the navel, the tumour tends to transgress the mesial line, so* that 
its “ march ’’ takes a direction towards the right iliac fossa. The differential 
diagnosis is chiefly froju a renal (or suprarenal) mass. The latter tends to 
lie more posterior, so that it is felt more easily in the loin. When it is a 
massive tumour, however, an enlarged kidney may cause eversion of the 
lower ribs anteriorly, a sign which is rarely produced by a splenic tumour, 
however large. A band of resonance, due to the descending colon, can 
sometimes be made out crossing a renal tumour, but in the case of an enlarged 
spleen such resonance, if present, lies mesial to the mass. Gastric carcinoma 
occasionally simulates splenic enlargement : the diagnosis is to be made by 
X-Ray examination of the stomach. Enlargement of the left lobe of the liver, 
disproportionate to enlargement of the right lobe, is sometimes anothet 
difficulty. 

The spleen is often found to be enlarged at autopsy when the organ was 
not palpable during life : the cause is usually acute sepsis, or severe typhoid , 
fever, and the softness of the organ precludes its discovery by pal^tion. 

If suspected, special care should be given to percussion {v.s.). 

The causes of enlargement of the spleen are : (1) Acute general infections, ' 
i^speoially tihe typhoid group, septicssmia and undulant fever. <2) Septic 
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endocarditis. (3) Chronic infections, especially tuberculosis, syphilis and 
Hodgkin’s disease. (4) Protozoal infections, especially malaria and kala- 
azar. (5) Blood diseases, such as “ splenic ansBmia,” leukemia, Vaquez’ 
disease (erythriemia), acholuric jaundice and pernicious anaemia. (6) Mech- 
anical obstruction to the venous return from the organ, as in portal cirrhosis 
of the liver, thrombosis of the portal or splenic vein, and in some cases of 
decompensated cardiac disease. (7) New formations, e.g, cysts, neoplasms, 
amyloid disease, Gaucher’s disease. (8) Ptosis and dislocation of the organ ; 
th^ cause of the enlargement in these cases is probably passive congestion. 
Splenomegaly is sometimes found without assignable cause. 

Perisplenitis occurs in a number of diseases in which splenic enlargement 
is a feature. Perhaps the most common diseases are septic endocarditis, 
, Vaquez’ disease, leukaimia and acholuric jaundice. Pain is the chief symptom, 
and friction, both audible and palpable, is the diagnostic sign : both arc 
prone to be mistaken for pleurisy. Friction is sometimes found over an 
enlarged spleen when there is no pain, and pcris])li‘nitis is probably the 
cause, in not a few cases, of pyrexial attacks in association with enlargement 
of the organ, of whatever nature. 


SPLENIC) ANiEMIA 
Synonym. — Banti’s disease. 

Definition. — A clironic disease characterised by splcnomeg'aly, ana3mia 
of the “ chlorotic ” or “ secondary type, with leucopenia, and a tendency 
to hflemorrhage, especially from the stomach. In many cases there is a 
later tendency to the development of cirrhosis of the liver associated with 
ascites and jaundice (Banti’s disease). 

Etiology. — The syndrome just defined is ^till regarded as a primary 
disease of the spleen reticulo endothelial structure) by most authorities, 
and, in the absence of any knowledge of its cause, this is at least as convenient 
as plflcing the disease elsewhere in nosology. That the diseased spleen is a 
very important, if not the primary, a;tiological factor is borne out by the fact 
that splenectomy provides, in most cases that have not advanced to the 
stage of hepatic cirrhosis, a dramatic cure. Moreover, in some cases it may 
be clearly demonstrated that tlie splenomegaly precedes the anaemia by some 
months or even years. The current view of the essential causative factor is 
that it is an intoxication of unknown nature. 

The incidence of the di.sc,ase is probably somewhat greater than was 
formerly supposed. A familial incidence has b(»cn noted. Males appear 
to suffer much more than females. The majority of patients come under 
observation between the twentieth and fortieth years, but as the disease 
tends to be very chronic, it is met with at most ages after the late teens.- 
Pathology. — The enlarged spleen often yields evidence of old perisplenitis, ^ 
and adhesions are fairly common. Naked eye appearances on section are 
not characteristic. The histological changes are those of general fibrosis 
with capsulitis and hyperplasia of the spleen pulp, most marked in the 
Malpighian bodies. The endothelial lining cells of the blood spaces also show 
hyperplasia. Hemorrhages may be present. 

In post-mortem examinations made in cases that are old-standing, the 
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liver frequently shows cirrhotic changes. These are both interlobular and 
portal in distribution. The bone marrow shows proliferation, as in many 
forms of chronic anssmia. 

Symptoms. — The splenomegaly is constant. It is very variable in degree, 
from a tumour that extends but a handbrcadtli below the left costal arch 
to a mass occupying the greater part of the left, and a considerable portion 
of the right, side of the abdomen. In its texture it is firm, and in its con- 
tours it is smooth and uniform. As already stated, the splenomegaly may 
precede the other symptoms and signs of the disease })y several years. 

The ancemia has no characteristic features : it is of the “ secondary ” 
type : red cells reduced, haemoglobin reduced still further, yielding a low 
colour index, and a leucopenia, t.e. a low total white cell count, with dispro- 
portionate reduction in the polymorphonuclear cell. A common count is 
R.B.C. ± 2,500,000, H.B. ± 30 per cent., C.l. O C, W.B.(\ ± 4000. 

H.t.moruhaces.- 'Pile most common is lueinatcmesis, varying in degree 
and frequency. It occurs in more than half of all cases. Melaena may be 
present without haematemesis. A copious lueniatcmesis may cause a severe 
exacerbation in iJie aruernia, and, as in any large loss of blood from the portal 
area, the enlarged spleen may be considerably reduced in size thereby. Other 
forms of haemorrhage?, such as purpura and epivstaxis, are relatively uncommon. 

Other symptoms ami signs include a facMcs whiv'h is helpful in diagnosis : 
a pallor cuTFjbin(3d with a slight olive lint which has been by some termed a 
slight bronzing or pigmentation, and, wh**n the liver is involved, cascites and 
jaundice. TJic aiuemia brijigs its own chain of syni])tom8 : mdenia of the 
ankh*s, dyspn(ea on ('xerlion, Jisemic bruits and slight albuminuria. 

Course.- Tins covers several, it may be many, years. Remissions occur. 
If radical tiejitnumt l)e not undertaken, death occurs from asthenia with 
cardiac, f«iiliii(‘. sev(‘rc luemorrhago or, in a cert.nn proportion of cases, hepatic 
insulliciency. 

Diagnosis.- -This is from Hodgkin’s disease, cirrhosis of the liver with 
splenomegaly, atypical leukaunia, diseases of the sjdenic or portal veins and 
pernicious ana?riiia with splenomegaly. » 

If the spleen is conspicuous by its enlargement, and lymph-node involve- 
ment is inconspicuous, th(?re may be some difficulty for a time in marking 
olT lymphadenoma from splenic ana?mia. But the “abdominal type” of 
Hodgkin's disease is amongst the least chronic forms of lymphadenoma, and 
developments which are decisive are likely to take place within a few months. 

Splenomegaly may be present in all forms of (cirrhosis of the liver — portal, 
Hanot's, syphilitic and the cirrhosis associated with lia3mochromatosis. In 
portal cirrhosis, the faeies is impt)rtant. the ])atient is usually ah^oholic, there 
are symptoms of chronic gastritis, and evidence of collateral portal circulation 
is usually present. Aiueniia is not a feature, unless it be at the last stages 
of the disease. Ascites does not occur in splenic anemia, except during the 
stage which is now usually designated Baiiti's disease. During the “ aleuk- 
asmic stages of leukaemia the diagnosis from splenic anaemia may be difficult,' 
but in the former disease the differential white blood count is usually abnormal 
and there are generally marked changes in the red cells. Pernicious ansBmia 
may usually be differentiated by the blood picture, by a Price- Jones curve, 
and by the therapeutic effect of liver feeding. 

Treatment. — The effect of splenectomy, as already said, is almost uni- 
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fomly good if undertaken before cirrhosis has occurred in the liver and if 
the general condition of the patient is not too bad at the time of the operation, 
Even if fibrosis has begi^n in the liver, this should not be a bar to the opera- 
tion, as cases have been seen to undergo arrest even after demonstrable 
cirrWs is present. Should the aneomia be very marked, and response to 
hffimatinic measures (iron, arsenic, full dietary, fresh air, sunlight, etc.) prove 
unsatisfactory, one or more transfusions of blood should be given prior to 
the operation. 

X-Ray Treatment.— Irradiation of the spleen gives good temporary 
results in many cases, but this method should only be used if it is decided 
that splenectomy will not be indicated later. The reason of this is that 
X-Ray applications tend to induce fibrosis of the organ and also adhesions, 
and the latter are apt to render splenectomy difficult and dangerous. 

GAUCHER’S DISEASE 

Though, strictly speaking, this is a general disease, the splenomegaly 
that accompanies it is such a marked feature that it is usually described in 
this place. Special attention has been directed by paediatrists towards the 
disease of late years. It occurs in children, is familial in character, and is 
as.sociated with a secondary anaemia and haimorrhages. The pathology of 
the disease is obscure, but the essential lesion consists of a deposit of a lipoid 
material in the reticulo-endothelial tissues all over the body. The diagnosis 
has, in some cases, been made by splenic puncture, the characteristic Gaucher 
cells being demonstrated in the splenic pulp thus removed. No radical 
method of treatment is known. 


Horder, 
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DISEASES OF THE CIRCULATORY SYSTEM 

DISEASES OF THE HEART AND PERICARDIUM 

It is generally recognised that within recent years there has been a great 
advance in our knowledge of cardiac disorders, and this advance has been of 
so practical a character, and of such vital importance in the diagnosis, pro- 
gnosis and treatment of those diseases, that it is the duty of every clinician 
to make himself acquainted with its nature and scope. This progress has 
been mainly due to the introduction of what arc called graphic methods in 
the examination of the cardiac mechanism By means of the elect^- 
cardiograph and the clinical polygraph we are now able to analyse the cardiac 
action in a manner which was never possible before. The work of elucida- 
tion having been accomplished, it is, however, not now necessary to employ 
either of those instruments in the great majority of cases, the use of a sphygmo- 
graph being sufficient, and in a large proportion palpation and auscultation 
suffice. This is of great practical importance to the general practitioner. 

As the electro-cardiograph cannot be regarded as an instrument avail- 
able to the general practitioner, I have included clinical electro-cardiography 
at the end of the section. 


PHYSIOLOGICAL CONSIDERATIONS 

The Apex-Beat. — The movement of the heart at each contraction is 
communicated to the chest wall and can be seen and felt over a limited 
area. In normal circumstances it is the left ventricle which gives rise to 
the clinical apex-beat, and the apex-beat may then be defined as that part 
which is farthest to the left at which a definite forward thrust is imparted to 
the finger held perpendicularly to the chest. When the right ventricle is 
much enlarged, however, that chamber may displace the left ventricle back- 
wards, so that the apex-beat is due to the contraction of the right, instead 
of the left, ventricle. 

SiNO-AURicuLAR NoDE. — The svm-auricular node is a node of specialized 
tissue which is situated at the junction of the superior vena cava with tl^e 
ri^ht auricle. In it are nerve fibres and ganglion cells, which are connected 
with the vagus and sympathetic nerves. The aiiriculo-ventricular node is a 
small node of specialized tissue which is situated in the septal wall of the 
right auricle. The auncuh-ventrioular handle is a bundle of tissue connecting 
the auricles and ventricles. It arises from the auriculo-ventricular node, 
52 
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passes forwards in the interaurioular septum, then turns downwards, and at 
the upper margin of the interventricular septum divides into two branches, 
the right and left septal divisions, one of which goes to the right and the other 
to the left ventricle, each eliding in the ventricular musculature by widespread 
subendothelial arborizations — ^the Purkinje fibres. Nerve-fibres and ganglion 
cells are present in the auriculo- ventricular bundle, and its blood supply is 
mainly derived from a special branch of the right coronary artery. 

Fundamental Functions of the Heart Muscle-fibres. — There are 
five fundamental functions of the fibres of the heart muscle, namely, stimulus 
production, excitability, conductivity, contractility and tonicity — contrac- 
tility being the most important. These functions may be defined as follows : 
By stimulus production is meant the power which the muscle-fibres possess 
of originating a stimulus which can excite the heart to contract ; by excita- 
‘ bility is meant the power to receive a stimulus ; by contractility is meant 
the power of contracting when stimulated ; by conductivity is meant the 
power of conveying a stimulus from fibre to fibre ; and by tonicity is meant 
that function of the heart muscle which keeps the heart during diastole in 
a state of slight tonic contraction. 

The remains of the primitive cardiac tube are more excitable than the 
auricular or ventricular tissue, and the remains of the sinus venosus at the 
orifices of the great veins are the most excitable part. The stimulus for 
contraction, therefore, arises normally at this point, and there is reason to 
believe that it begins in the sino-auricular node ; for this reason the node has 
been called the “ pace-maker ’’ of the heart ; the rhythm of the sinus governs 
the rhythm of the remaining segments of the heart. 

From the sino-auricular node, the stimulus for contraction travels to the 
other portions of the heart by means of the function of conductivity. It 
first spreads over the auricles, and auricular systole takes place. It is then 
conveyed through the auriculo-ventricular node, along the auriculo- ventricular 
bundle, its two main branches and their subendothelial arborizations, and is 
so distributed to the ventricles. Normally, therefore, stimulation and con- 
tractipn of the sinus, the auricles, and the ventricles occur in the order named, 
the ventricle contracting only in response to stimuli received from the auricle 
through the auriculo-ventricular bundle. It is scarcely necessary to point 
out that relaxation proceeds in the same order as contraction. When the 
stimulus for contraction arises in the sinus part of the auricle, we speak of 
normal or sinus, ih^hm. 

While "^normally" tEe stimulus for contraction of the heart arises in the 
sinus part of the auricle, if any other portion of the primitive cardiac tube 
become more eJtcitable than the sinus, the stimulus arises at that particular 
point ; for this reason the different parts of the heart are capable of starting 
an independent contraction. When the stimulus for contraction arises at 
some site other than the sinus part of the auricle, i.e. at an abnormal point, 
we speak of abnormaljhy^^m. The stimulus may arise in the auricle, or in the 
auriculo-venfficular junctional tissues — either the auriculo-ventricular node, 
or the auriculo-ventricular bundle above its division into two branches — 


or in the ventricle, below the division of the auriculo-ventricular bundle. 
^In what is termed “ ijodal rhythm ” the stimulus for contraction arises in 
'some part of the auriculo-ventricular junctional tissues, giving rise to a 
’ simultaneous contraction of both auricle and ventricle. When the ventricles 
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beat independently of the auricles, the independent rhythm of the ventricle 
is called “ idiojrentricular ” rhyt hm. 

The rat^ aF whicirtbu* wave of contraction travels from fibre to fibre 
varies in different parts of the heart. Thus, the impulse spreads in the 
auricles and ventricles more quickly than it does from auricle to ventricle. 
Nevertheless, the impulse travels so rapidly that the contraction of the 
ventricle commences almost immediately after the completion of the auricular 
systole. The interval separating the commencement of auricular and ven- 
tricular contraction is of great clinical importance, for it is an index of the 
time-relations of the contraction of the auricles and ventricles, and of the 
function of conductivity of the auriculo-vent risular bundle above its division 
into two branches. It is called the As-Vs iiiierval. The function of con- 
ductivity of the heart may be measured by means of the clinical polygraph 
and the electro-cardiograph. 

The function of excitability also is most highly developed at the sinus 
part of the auricle. The rate of the heart depends upon the functions of 
stimulus production and excitability, an increase of their activity resulting 
in an increase of the frequency of the cardiac action. The activity of the 
function of stimulus production varies a good deal, as, for instance, the slight 
acceleration of the heart-rate during inspiration, and the corresponding 
slowing which occurs during expiration, in the young. When excitability 
is increased, the heart has also a greater tendency to respond to abnormal 
or irregular stimuli ; hence extra-systoles are more likely to occur. While 
diminished excitability may lessen the heart-rate, it should be remembered 
that slowing of the ventricular rate may be due to other causes, such as 
depressed conductivity. When stimulus production and excitability are 
equal, the rhythm of the heart is regular. 

Immediately after the muscle-fibres of the heart have contracted, they^ 
cannot again be stimulated ; in other words, excitability has for the moment 1 
disappeared. This is called the refractory stage. Restoration of excita- 
bility, however, at once recommences, and steadily increases during diastole. 
When stimulated, the cardiac muscle either does not contract at allf or it 
contracts to the fullest possible extent at the time, whether the stimulus 
be weak or strong ; it is a case of “ alljorjgpne.” The longer the time that 
has elapsed since the previous contraction, the weaker is the stimulus required 
to bring about a further contraction. Further, the greater the degree of 
excitability of the muscle-fibres, the weaker is the stimulus required, and the 
earlier in the refractory period will the heart contract. The amount of con- 
traction does not depend upon the strength of the stimulus employed, but 
varies according to the time at which the stimuli are applied. When a 
contraction occurs early in diastole, the contraction in the succeeding cardiao 
cycle is weaker than that preceding it. Within certain limits, the degree of 
contractility depends upon the length of the preceding diastole ; the greater 
the perio d of rest, the more pe rfect and full is the recovery. It caiij thereForg, 
be readily understood tEaTthVgre^ater the heart-rate the greater Is the possr- 
Bility of cardiac failure. The circulation is carried”6h most efficiently wfien 
the eaTdiac rate is exactly that which allows the myocardium to recover its 
full contractility, a rate over or under this being a disadvantage. Similar 
laws apply to each of the other special functions of the heart muscle. In the 
case of conductivity, for example ; when conduction occurs, this function 
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has been exercise^ to the fullest extent possible at the time of stimulation. 
The ro&actory period follows immediately after the conduction of*a stimulus, 
and during this brief period the muscle-hbres cannot again conduct a stimulus, 
conductivity being completely exhausted. Restoration, however, quickly 
commences, and ultimately the function is restored. The extent of the 
relaxation between the contractions depends upon the degree of tone present, 
and upon the rate of the heart-beat. With a slower rate, there is, of course, 
t more time for full relaxation. There should be a sufficient period of rest 
^fter each function has been exercised. Within certain limits, the greater 
Jthe period of rest the more perfect and full is the recovery of each special 
Ifunction. In heart failure one or more of the five fundamental functions of 
the fibres of the heart muscles are at fault, and, if this occur to two or more 
simultaneously, the different functions are not necessarily equally affected. 
From what has been said, the value of rest in heart failure can be readily 
understood. 

The pulsus altcrnans is probably an indication of depressed contractility 
of the heart. When conductivity of the heart is diminished there is some 
degree of heart-block. A lowered state of tonicity results in dilatation of the 
heart and of the auriculo-ventricular orifices. 

The heart has the power of rhythmically contracting and dilating, due to 
an inherent power possessed by the cardiac musculature, independent of any 
extrinsic nervous influence. Nevertheless, the activity of the various functions 
of the muscle-fibres is under nervous control. Both the inhibitory fibres of 
the vagus and the accelerator fibres of the sympathetic are normally in a 
state of tonic activity, and the cardiac centres are in a state of continuous 
slight excitation. 

There are reasons for believing that, besides decreasing the rate of the 
heart, the vagus nerve depresses the functions of excitability, contractility, 
conductivity — either by acting on the auriculo-ventricular bundle, or by 
diminishing the irritability of the ventricle itself— and tonicity ; and that 
the accelerator ncT^^e, besides increasing the rate of the heai t, increases the 
force ef contraction and conductivity. Stimulation of the central part of the 
divided vagus nerve is followed by a fall of blood-pressure, and simultaneously 
by a retardation of the beats of the heart. Inhibition of the heart is due 
to stimulation of the vagus as a diastolic effect ; acceleration is due to stimu- 
lation of the sympathetic as a systolic effect. 

The Cardiac Cycle. — Stated briefly, in the cardiac cycle there occur in 
rapid succession auricular systole, ventricular systole, and ventricular dia- 
stole. The auricular diastole commences during .the ventricular systole, 
and the ventricular diastole continues during auricular systole. The diastole 
of the auricles coincides with the commencement of the ventricular systole, 
the diastole of the ventricles with the commencement of the pause. The 
two active phases (systole and diastole) are followed by the state of rest. 

There are three phases in the systole of the ventricles, namely : (a) The. 
period during which all four valves are closed ; this is called the pre-sphygmic 
period. The pressure within the ventricles has caused the auriculo-ventricular 
valves to close, but it is not yet greater than that in the aorta and pulmonary 
artery, so that the semilunar valves remain closed. (6) The period during 
which the semilunar valves are open ; this is called the sphygmic or pulse- 
period, The pressure within the ventricle having risen above that in the 
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aorta and pulmonary artery, the semilunar valves are forced open and the 
blood flows from the ventricles into these vessels, (c) The period between 
the closure of the semilunar valves and the opening of the auriculo-vcntricular 
valves ; this is called the post-sphygmic period. It should be noted that the 
sphygmic or pulse-period in a tracing of the cardiac apex, carotid pulse or 
radial pulse, does not refer to the actual time of occurrence of ventricular 
systole, but to a period in the tracing ; and, on account of the distance from 
the heart, the sphygmic or pulse-period will necessarily be later in a radial 
tracing than the same period in a tracing taken at the cardiac apex or over 
the carotid. The periods of time which elapse between the apex-beat and 
the carotid pulse, and between the carotid and radial pulses, have each 
been found to be y^^th of a second ; the pulse-period, therefore, in a radial 
tracing commences about j^^th of a second behind the same period in a tracing 
of the carotid, and about ^th of a second behind that in a cardiogram. * 

Assuming that in normal health the human heart beats about 72 times 
per minute, each cardiac cycle, therefore, is completed in about ^hs of 
second, this time being divided up in the following manner : 'SystolG* of 
aHficIc, I'^th of a second ; systole of ventricle, ^ second ; diastole, 

y^gths of a second. The most stable part of the cardiac cycle is the ventricular 
systole, and the most variable is the diastole. The rate of the heart-beat 
mainly depends upon the duration of the diastole. When the heart beats ‘ 
unusually quickly, the duration of the diastole is shortened by a greater 
degree than that of the systole; in other words, when the period of the 
cardiac cycle decreases it is the long pause which is particularly shortened. 


THE CLINICAL POLYGRAPH 

By means of the clinical polygraph the movements of both auricles and 
ventricles can be recorded graphically, the time-relations of their contrac- 
tions studied, and the function of conductivity of the auriculo-ventricular 
junctional tissue measured. It was by means of the clinical polygraph that 
the various forms of irregular action of the heart was first investigated and 
classified. It is possible to identify sinus arrhythmia, the various types of 
extrasystoles, the various degrees of heart-block, the pulsus alternans, 
auricular fibrillation, and a proportion of cases of auricular flutter. At 
the present time, however, the clinical polygraph has largely been super- 
seded by the electro-cardiograph in clinical practice, since the latter instru- 
ment gives all the information to be obtained by the polygraph, its findings 
are more accurate, and it provides additional information of the condition 
of the myocardium. 

By means of the clinical polygraph it is possible to obtain tracings of any 
two of the following : The radial or brachial pulse, the apex-beat, the carotid 
pulse, the liver pulsation, and the respiratory movements. A time-marker 
registers Jth of a second on the recording surface. For clinical purposes, 
it is usual to take simultaneous records of the radial or brachial pulse, and 
of the pulsation of the jugular vein at the root of the neck. A tracing of the 
radial pulse is called a sphygmogram or arteriogram, and a tracing of the 
venous pulse is called a phlebogram. 
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The Phlebooram. — In a normal phlebogram, in each cardiac cycle, three 
main elevations, separated by three depressions, are to be observed (Fig. 23). 
The three waves are called the a, c and v waves respectively. The a wave 
is due to the auricular systole. The c wave is probably due to the impulse 
of the carotid artery, but a similar wave occurs in intra-auricular pressure 
curves and, therefore, the c wave may be partly venous. The v wave is due 
to stasis; during ventricular systole the pressure in the right auricle and 



Fig. 23. tJimultaneous tracings of the jugular and radial pulses, showing the normal 
form of venous pulse. Note that the a-c interval is f,th second, and that the 
summit of the v wave coincides with the dicrotic notch of the radial pulse. 

jugular vein rises steadily, falling suddenly with the opening of the auriculo- 
ventricular valves, and this sudden fall of pressure marks the summit of the 
V wave. Occasionally a fourth wave, the A or b wave, occurs in diastole 
between the v wave and the n wave of the next cycle (Fig. 24). The waves of 
the jugular curve arc identified by their time-relations to points on the radial 
pulse. The commencement of the c wave occurs second before the 
main radial upstroke, and the summit of the v wave is synchronous with 



Fig. 24. ^Simultaneous tracings of the jugular and radial pulses. The jugular curve 

shows the h ot h wave. 

the bottom of the aortic notch in the radial pulse. When the v wave is 
double (v^ and v^), the apex of the second v wave is synchronous with the 
aortic notch. The a waves are recognized by exclusion, after identifying 
the c and v waves. The period of ventricular systole corresponds in time 
to the segment of the venous curve between the commencement of c to 
the summit of v. The o-c interval, from the commencement of the a 
wave to the commencement of the c wave, represents the conduction time 
between auricles and ventricles, and measures normally between 0-15 and 
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0*2 seconds (Fig. 23). If it exceeds ^th second, it indicates depressed con- 
ductivity by the auriculo-ventriciilar junctional tissues (Fig. 36). 

In cases of great distension of the right auricle the c and v waves coalesce 
to form a plateau-shaped wave (Fig. 25). This was described by Mackenzie 



radial pulse. 

as the ventricular form of venous pulse when it occurred in the absence of the 
a waves, but the condition is due to the great distension rather than to 
auricular fibrillation. 

Polygrams of the various types of irregular action of the heart will be 
found under their respective hea^ngs. 


HEART FAILURE 

In considering heart disease it is of fundamental importance that we 
should have a true conception of the principles which underlie heart failure. 
It should be understood that the essential cause of cardiac failure lies in the 
heart muscle, and is due to changes in the heart muscle which render it 
un^Ie to maintain an efficient circulation, one or more of its five funda- 
mental functions being impaired. Now, if this view of the causation of 
heart failure be correct, valvular defects, diseased conditions of the blood 
vessels, and disturbances of the cardiac mechanism — such as auricular 
fibrillation — sliould be regarded Irom the point of view of the relation which 
they bear to the myocardium, rather than as specific affections in themselves. 
Let us take the case of a valvular lesion : First of all, it can be readily 
understood that it is a jnechanical impediment to the heart-muscle in its 
work. But it should always be remembered that there are, as a rule, along 
with the valvular lesion, coincident changes in the cardiac musculature, 
or the blood vessels, or both. In all cases of chronic valvular disease, there- 
fore, it is of the utmost importance that we should endeavour to ascertain 
whether the lesion which has invaded the valve has also affected the myo- 
cardium, or the blood vessels, or both, and if so to what degree. 

These morbid changes may occur as an acute condition, which later on 
becomes chronic ; or as a primary chronic affection. As an example of the 
former, acute simple endocarditis in early life may be cited. It is recognized 
that this is usually followed by organization, resulting in the formation of 
fibrous tissue, which tends to contract, ultimately giving rise to permanent 
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stenosis, or incompetence, or both. It is also known that in every case of 
acute endocarditis there is probably always present some degree of myo- 
carditis. But it is not sufficiently imderstood that acute myocarditis is 
often followed by chronic interstitial myocarditis, which, as in the case of 
acute endocarditis, may not fully declare itself until some years later. We 
should always try to ascertain whether there is coincident chronic inter- 
stitial myocarditis and if so its degree. 

As an example of a primary chronic affeclii)u may be cited primary 
chronic endocarditis, more commonly of the aortic valve, which comes on 
insidiously during or after middle life. As a rule there are coincident or 
secondary changes in the cardiac musculature, the aorta, or the coronary or 
other arteries. Here also it is our duty to ascertain whether any of these 
changes are present, and, if so, in what degree. 

Another point of great importance is whether the morbid afiection 
(valvular, myocardial or vascular) is progressive or not. In this connexion 
it may be mentioned that primary chronic affections show a greater tendency 
to be progressive than those changes which follow an acute inflammation. 

By the “ rest force ” of the heart is meant the force inherent in the heart- 
muscle of maintaining an efficient circulation when the body is at rest. By 
the “ reserve force ” of the heart is meant the force inherent in the heart- 
muscle which is called upon when bodily effort is made. 

The “ reserve force of the heart is of the utmost importance. It may 
be estimated by the response of the heart to effort. This includes : (1) The 
effect of a standard piece of physical exertion on the cardiac and respiratory 
rates, which is called the “ exercise tolerance ’’ test. The pulse-rate should 
not be unduly increased, and it should return to its former rate within two 
minutes after the cessation of the exercise. (2) That which is of much 
greater value, the amount of physical exertion in which the patient can 
indulge without exj^eriencing undue shortness of breath, undue palpitation, 
undue fatigue, giddiness, faintness, discomfort or pain, or a sense of con- 
striction in the chest. 

The natural standard of the heart’s strength and also the functional 
efficiency of the organ depend upon its reserve force. It should be re- 
membered that the former varies in different healthy individuals. Each 
individual knows the amount of exertion in which he can normally indulge 
without producing 8ymj)toms of cardiac distress, and also is aware when 
there is a departure from this, and to what extent. Our inquiry should 
aim at finding the normal standard of a patient, whether it has decreased, 
and if so, to what extent. It is necessary to point out that a departure from 
the normal standard of an individual may be due to temporary or extrinsic 
causes, such as deficient tone due to lack of physical exercise, temporary 
physical or mental overstrain, aninmia, chronic broncliitis, and emphysema. 

Inquiry should also be made whether any departure from the normal 
standard is increasing, and, if so, whether in spite of an adequate period of rest 
and the employment of other remedial meaf*iiros. 

By heart failure is meant the condition in which the heart-muscle is 
unable to maintain an efficient circulation when bodily effort is made. 

Cardiac failure almost invariably, begins with a diminution of the reserve 
force of the heart. This manifests itself by a limitation of the area of cardiac 
response, i.e. an individual cannot indulge in the amount of physical exertion 
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which formerly he was able to do without experiencing symptoms of cardiac 
distress. These symptoms may appear as the result of less and less efEoit, 
until ultimately the rest force ” is diminished, some or all of the symptoms 
being present even during rest, and objective signs also become evident. 

At this stage we would point out that when endeavouring to ascertain 
whether cardiac failure is present or not, and, if so, its degree and whether 
it is progressive, while the results of clinical and instrumental examination 
are of great importance, the most important question of all is the functional 
efficiency of the heart. Is this impaired, and, if so, to what extent, and 
is the degree of impairment increasing ? I’he best way to answer this question 
is to ascertain how the heart responds to effort. 

The word “ compensation and “ decompensation are sometimes used 
with reference to heart disease. When in valvular disease dilatation is not 
in excess of hypertrophy, we have what is termed full or perfect “com- 
pensation.** In these ciises the reserve force of the heart is not diminished. 
When dilatation is in excess of hypertrophy, we have “decompensation” 
or failure or loss of “ compensation.” In these cases there is a diminution 
of the reserve force and, it may be, of the “ rest force.” While the terms 
“ compensation ** and “ decompensation ** are not strictly synonymous 
with those of absence of, and presence of, cardiac failure respectively, for 
practical purposes they correspond. 

The commonest symptoms of cardiac failure are breathlessness, palpita- 
tion, fatigue, giddiness, faintness, discomfort or pain, or a sense of constriction 
in the chest, on exertion. 

(\ Jijccaitliles^ness or dyspnoea is one of the earliest, and a very important 
symptom of car^ac failure, the amount of exertion which the patient can 
undergo without experiencing shortness of breath being of great value in 
estimating the state of integrity of the heart muscle. It should be borne 
in mind, however, that dyspnoea on exertion is a symptom common to many 
affections besides heart disease, such as anajmia, broncho-pulmonary affec- 
tions, and displacement of the contents of the abdominal cavity. The 
degree of dyspnoea in heart disease may be so slight that the patient Jiimself 
may only observe it on over-exertion. Later, it is induced by less and less 
effort, until ultimately — when cardiac failure is severe — dyspnoea is brought 
on by such slight forms of exertion as walking at the ordinary rate on the 
level, or on changing position in bed ; it may be present, indeed, without any 
effort of any kind. The degree of dyspnoea may amount to orthopnoea ; that 
is, the patient may be unable to lie down. 

A peculiar form of .breathlessness which may occur in heart' disease is 
what is often termed “ car^ac asthma.** This condition is characterized by 
paroxysms of breathlessness, the “afEIck coming on suddenly, with a sense 
of suffocation — the intensity of which may be extreme — compelling the 
patient to sit up in bed, and to breathe in a very laboured fashion ; wheezing 
sounds may be present, and the patient may cough up frothy sputum. After 
a time, it may be a few hours, the attack quickly subsides. These attacks 
are frequently nocturnal, and the patient is apt to suffer from what are called 
“ night starts ** — ^that is, he starts up with a sensation of suffocation ; this 
is apt to occur when he is falling off to sleep. When a patient suffers from 
paroxysms of breathlessness, we ^ould always be careful to exdude bronchi 
asthma, renal disease and hyBte ncir"3y8 "^syndfonyTTZy^^ as 
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Cheyne-Stokes respiration may occur as a symptom in cardiac failure, and is 
usually of serious import ; it should bo distinguished from other forms of 
periodic respiration, such as are occasionally found in children during sleep, 
and also in meningitis. It" may be present for days, or even for some weeks, 
and yet ultimately disappear. 

While ordinary dyspnoea on exertion may occur in all forms of heart 
disease, it is more pronounced in jmitral than in aortic disease ; in mitral 
disease, indeed, it is usually the earliest symptom noted by the patient. 
Cardiac asthma and Cheyne-Stokes respiration are most apt to occur in 
chronic myocardial disease, especially with hypertension. . 

^ alpita tign may be a symptom of cardiac failure ; but it should be 
xememb^d that it is more frequently met with apart from organic heart 
disease, especially in females. When due to cardiac failure, the palpitation is 
•much more frequently referred to physical or mental exertion. A common 
symptom of cardiac failure is a sense of exhaustion during or after physical 
or mental effort. 

, -“^Pain in the prsecordium is a frequent symi)tom of cardiac failure, being of 
nSbre common occurrence in aortic disease and in chronic myocardial disease 
than in mitral disease ; but it should be remembered that pain is also met 
with apart from organic heart-disease, especially in females. When due 
to carcfiac failure, the most characteristic feature of the pain is that it is 
brought on by physical or mental exertion — though it should be noted that 
it may not come on for some hours after the exertion which has induced it ; 
and it is much more often constant, dull and aching than recurrent and 
sharp in character. The pain of angina pectoris, on the other hand, is usually 
over the sternum. Accompanying pain, or occurring independently of it, 
there may be a sense of constriction in the chest, and tenderness in the 
prsecordium may also be associated with it. 

Ni"* Cerebral symptoms, the result of cerebral anaimia, due to failure on the 
part of the heart to maintain an adequate supply of blood to the brain, may 
depend upon a fault in the heart itself, occurring most commonly in aortic 
disease chronic myocardial disease, and disordered cardiac action, such as 
paroxysmal tachycardia, 1 : 1 auricular flutter, or A dams- Stokes s 3 mdrome. 
Among these symptoms arc giddiness, syncope or fainting attacks, attacks 
closely resembling petit mal, lack of power of concentration, early fatigue on 
mental effort, impairment of memory, sleeplessness, disagreeable dreams, 
nervousness, loss of emotional control, mental irritalnlity, and, in severe cases, 
delirium, hallucinations, or even insanity. Giddiness may be slight and 
transient, or severe enougli to cause the patient to faU. Syncope or fainting 
attacks are usually preceded by a preliminary sensation of great weakness, 
giddiness, loss of sight, and, it may be, nausea and vomiting ; while during 
the attack the face becomes of a greenish pallor, the patient breaks out 
into a clammy sweat, respiration almost or completely ceases, and the pulse 
at the wrist becomes very feeble or even imperceptible ; the return to con- 
sciousness is gradual. It is important to note that giddiness and faintness 
may not depend upon a fault in the heart itself, but upon a fall in blood- 
pressure, due to vaso-raotor derangement, in which the venous return to the 
Wrt fails ; in which conneidon it is of fundamental diagnostic impoilance 
whether they are more associated with physical exertion or changes of posture. 
Attacks closely resembling petit mal may occur in elderly people, especially 
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in those with arterial disease and chronic myocardial disease, and it is some- 
times extremely difficult to distinguish them from fainting attacks. The 
distinguishing features of the latter have already been described. Adams- 
Stokes syndrome may occur. This is described on page 866. 

5 } rRdftima i s an important manifestation of cardiac failure, and is more 
liable to occur in mitral than in aortic lesions. It usually commences in the 
most dependent parts, and generally the patient first notices some puffiness 
round the ankles in the evening. Even in severe and prolonged cases, the 
oedema is often confined to the lower extremities ; but, occasionally, especi- 
ally in children, it is first observed in the face, and, when this is the case, 
renal disease is often suspected. Towards the final stages it may become 
general, even when the kidneys are unaffected. Q5dema may involve the 
serous membranes, with resultant ascites, hydro-thorax, and occasionally 
hydro-pericardium. In mitral stenosis, it is not very infrequently limitedT 
to the peritoneal cavity. The urine may be scanty, high-coloured, exhibit 
an excess of urates, and may contain albumin, or even blood. 

Afiections of the respiratory system, such as bronchitis and broncho-’ 
pneumonia, are liable to occur in heart disease, especially in mitral affections. 
Haemoptysis is not uncommon ; mitral disease, indeed — especially stenosis, 
is one of the commonest causes of blood-spitting, and the heart should in- 
variably be examined when a patient presents himself with a history of 
haemoptysis. Haemoptysis occurring in chronic valvular disease may be the 
result of chronic venous congestion or pulmonary infarction. There may 
be chronic venous congestion and oedema of the lungs, particularly of the 
bases, and, later, hypostatic pneumonia. More rarely, pulmonary i^arction 
may be present. The existence of pleural effusion should always be borne in 
mind in cases of dyspnoea ; when present, it is generally bilateral. Acute 
pulmonary oedema is rarely met with : in these cases intense dyspnoea 
comes on suddenly, and is accompanied by the appearance of frothy mucus 
which wells out of the mouth and nose in quantities, the patient usually 
dying within a few hours of the beginning of the attack. 

Losf^pf flesh may be present in cardiac failure, and, when heart disease 
occurs in the early years of life, development may be arrested. Digestive 
disturbances are not uncommon in. and may give early indications of, 
cardiac failure, being due eitlu'r to deficient blood supply or chronic venous 
congestion of the alimentary organs, usually the latter. These may 
take the form of loss of appetite, a sense of fullness and oppression after 
meals, pain in the epigastrium and betAveen the shoulder-blades, nausea, 
vomiting, gastric and intestinal flatulence, and constipation or diarrhoea. 
Hsematemesis and melama are of rare occurrence, and, if severe, are usually 
due to associated hepatic disease. When tricuspid regurgitation and venous 
engorgement have become established, the liver may be palpable, having a 
sharp edge and smooth surface, and may be tender and rarely pulsates. 
Later, jaundice and ascites may develop. The spleen may be increased in 
size, \hough it is generally smaller than normal, unless there is infarction 
or Ci-tonic septicaemia. There may be numorrhagia or metrorrhagia, due to 
congestion of the uterine mucous membrane. 

In heart disease, especially in affections of the mitral valve, there is often 
a persistent dusky flush over the cheeks, while later there may be lividity of 
the lips, ear-tips and cheeks, and c lubbing of the finger-tips may be present 
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in ohro nic cases. In aortic disease, on the other hand, the face is generally 
j^TEcT'and anxious, though in some cases the colour may be high ; while, 
later, when relative incompetence of the mitral valve has become estab- 
lished, the facies resembles that which is characteristic of mitral cases. An 
icteric tinge of the skin may also be present. 

Embolism, as well as arterial and venous thrombosis, may be an expression 
of cardiac failure. 

With regard to the pulse, while increased frequency is the rule, brady- 
cardia is occasionally to be noted in cardiac failure. The volume and force 
of the pulse may become diminished. The arterial pressure varies, and is, 
therefore, not a reliable indication of cardiac failure ; it may be subnormal, 
but, on the other hand, it may be even supernormal until shortly before 
death. The apex-beat is usually displaced outwards, may be diffuse, and 
*di£S.cult or even impossible to locate. On percussion, the area of cardiac 
impairment is generally increased transversely to the right or the left, or 
both. On auscultation, modifications in the cardiac sounds and the cardiac 
cycle, as described elsewhere, may be present. Distension and pulsation of 
the jugular veins and other indications of tricuspid incompetence (to be 
described later) may be present. 

Lastly, sudden death may occur, even without previous indications of 
cardiac failure. 

The indications of failure of the left ventricle are chiefly those of systemic 
ansemia, the indications of failure of the left auricle arc pulmonary in char- 
acter, while the indications of failure of the right side of the heart are those of 
systemic venous congestion. It should be noted that there may at the same 
time be indications of failure of all the chambers of the heart, with those of one 
chamber predominating. The symptoms of cardiac failure in mitral disease 
are principally pulmonary and, later, those of systemic venous congestion. 
The symptoms of cardiac failure in aortic disease, on the other hand, are at 
first usually mainly those of systemic ansemia, or angina pectoris ; later on, 
however, relative mitral incompetence is apt to occur, with consequent 
pulmo/iary symptoms and, later, symptoms of systemic venous congestion. 
It should be noted that dyspnoea on exertion is perha2)s the most frequent 
symptom of aortic disease, and may be the result of systemic anaemia and 
also pulmonary in origin. Pra}cordial pain is of more common occurrence 
in aortic than in mitral disease ; while gastro-intestinal symptoms, dropsy, 
and embolism are of less frequency. 

The type of heart failure associated with chronic venous congestion is 
often described as congestive heart failure. 

It may be helpful to indicate what, in my opinion, speaking broadly, may 
be regarded as clinical manifestations of four degrees of cardiac failure — 
namely, “ slight,” “ moderate,” “ severe,” and “ extreme.” Slight: Short- 
ness of breath, palpitation, fatigue and, it may be, prascordial pain on exertion, 
which the patient formerly could do without experiencing this. Moderate : 
Shortness of breath and palpitation on moderate exertion, such as walking 
quickly on the level ; slight oedema of the lower extremities ; slight enlarge- 
ment of the Uver ; chronic venous congestion and oedema of the bases of 
the lungs; some deme of increased rapidity of the pulse while at rest. 
Severe: Shortness of breath and palpitation on slight exertion, such as 
waUang at the oidinaiy rate on the level, or on changing position in bed ; 
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a considerable degree of oedema of the lower extremities in mitral cases and 
moderate degree in uncomplicated aortic cases ; a considerable degree of 
enlargement of the liver; orthopnoea; cardiac asthma; diffuse chronic 
venous congestion and oedema of the lungs ; slight acute pulmonary oedema ; 
oedema of the serous membranes ; tic-tac rhythm ; gallop rhythm. Extreme : 
Continuous shoitness of breath ; severe dyspnoea on walking slowly on the 
level, or on changing position in bed ; general anasarca in mitral cases and 
a considerable amount of oedema of the lower extremities in uncomplicated 
aortic cases ; marked enlargement of the liver ; severe acute pulmonary 
oedema ; pulsus alternans in the absence of a severe grade of tachycardia. 

The degree of cyanosis per se is not a reliable indication of the degree of 
cardiac failure, since it largely depends upon the variety of the cardiac 
affection. 


PROGNOSIS IN CARDIAC AFFECTIONS 

Prognosis in cardiac affections is a subject of the utmost importance, 
and often presents great difficulties. From the nature of the ailment, the 
reasons for the importance of prognosis are not far to seek. Among these 
are the fact that tlic patient and his friends arc naturally anxious for, and 
have the right to, an opinion, based upon a full consideration of all the circum- 
stances of the case, as to the probable duration of life, the ability of the 
patient to lead within limits a fairly normal existence, and perhaps also his 
capacity for employment. This is a very natural anxiety, which if unrelieved 
may have a most injurious effect upon the general health and well-being of 
the patient. It is a misfortune that in the popular view there is a tendency 
to group together all classes of cardiac affections as necessarily of serious 
import, the result being that in a considerable proportion of cases quite 
needless anxiety may be occasioned. 

In trying to form a prognosis in any given case of cardiac disorder, the 
following points, among others, require consideration : the family history, 
the age, the sex, the occupation, the mode of life and the social conditions 
of the patient ; the age -incidence of the cardiac affection ; the health of 
the patient subsequent to the commencement of the cardiac affection ; the 
cardiac affection — its aetiology, its variety, its degree, its duration, and 
whether it is stationary or progressive ; the integrity of the myocardium ; 
the question of cardial failure ; the risk of sudden death ; the general health 
of the patient, and the existence or otherwise of complications ; and the 
response of the patient tp treatment. 

With regard to the family history, we should particularly note whether 
any other members of the family have suffered from any form of cardio- 
vascular disease, and the average period of longevity. The question of age 
is one of considerable importance. The younger the patient the more 
likely is the cardiac affection to be the result of antecedent acute inflammation, 
as, for example, chronic valvular disease, or chronic interstitial myocarditis, 
the result of a previous attack of acute endocarditis, or acute myocarditis 
respectively. At or after middle life, on the other hand, the cardiac affection 
is more likely to be due to a primary chronic affection, as, for example, 
chronic valvular disease the result of primary chronic endocarditis, or chronic 
interstitial myocarditis which is primary. In the case of cardiac affections 
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due either to antecedent acute inflammation or to a primary chronic affection, 
after adult age, the cardiac reserve is more likely to be less as age advances. 
Taking all cases of cardia^ affections into account, the prognosis is better 
in females than in males. ' Among other reasons for this is the fact that the 
former are less subject to physical and mental strain, in them mitral disease 
is relatively more common than aortic disease, and chronic myocardial 
disease and arterial disease are relatively of less frequent occurrence. On 
the other hand, mitral stenosis is much more common, arid the strain at 
puberty is greater in females than in males, and, further, the risks of pregnancy 
and parturition have to be considered. Any occupation or mode of life 
involving undue physical or mental strain or exposure, and unhealthy habits, 
such as over-eating or over-drinking, render the prognosis less favourable. 
The prognosis is considerably modified for the worse also if the patient be 
Unable, when this is found to be necessary, to change an unfavourable 
occupation for one more suitable ; or if he be compelled to live under 
unsatisfactory hygienic conditions as to food, fresh air, and the opportunity 
for rest so necessary in those suffering from cardiac affections ; or, if after 
suitable treatment has been instituted, a return has to be made to an 
unfavourable environment. 

The younger the agc-inciden(;e, the less favourable the prognosis. Among 
the reasons for this are that : (1) in early life the heart is less able to undergo 
compensatory changes during the period of active growth, and any form 
of cardiac affection has a deleterious effect upon the general physique and 
mental development ; (2) in early life rheumatic endocarditis is more likely 
to be accompanied by myocarditis iind pericarditis ; and (3) there is a 
greater liability to the recurrence of the cause of the cardiac affection, with 
possible increased damage to the h(?art.. If the cardiac affection has existed 
for a considerable time, and the health of the patient is still good, the outlook 
is correspondingly hopeful ; and the converse is the case. 

Taking cases as a whole, when the cardiac affection is due to a previous 
attack of acute endocarditis, the prognosis is not so serious as when due to a 
primary chronic affection ; because in the latter case the lesion is apt to come 
on after middle life, to be progressive, and to be associated with chronic 
myocardial disease. It should, however, not be forgotten that when tlie 
affection is due to a previous attack of acute endocarditis, the patient is liable 
to recurrent attacks and consequent further crippling of the valve. If the 
lesion is due to syphilis, taking cases as a whole, the prognosis is very 
unfavourable. 

With regard to the variety of the cardiac affeption, the prognosis of 
aortic is less favourable than that of mitral disease, and lesions affecting 
both valves graver than when one only is involved. It is a matter of no 
small difficulty to give the order of relative gravity of lesions affecting the 
different valves, but so far as four varieties of chronic valvular disease are 
concerned, some authorities place in order of gravity, aortic incompetence, 
mitral stenosis, aortic stenosis, and mitral regurgitation. With regard to 
aortic stenosis, however, a qualification is necessary ; it refers only to those 
cases which are due to antecedent acute endocarditis. Among the points 
which may be of assistance in tr}dng to estimate the degree of the cardiac 
affection are the degree of modification of the character of the pulse, of the 
blood-pressure, of the cardiac sounds and cycle, the size of the heart, the time 
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of occurrence, the duration, the character, and the area of propagation of 
any existing murmur or murmurs, and the degree of any existing auriculo- 
ventricular block. As examples, in chronic valvular disease : in mitral and 
tricuspid stenosis, the duration of a presystolic murmur and whether there 
is also a diastolic murmur, and if so, its length ; and in mitral incompetence 
and aortic incompetence, whether a murmur merely accompanies or replaces 
the cardiac sound, its length, and its area of propagation. When the cardiac 
affection is the result of a previous attack of an acute inflammation, as, for 
example, chronic valvular disease due to a previous attack of acute endo- 
cfirditis, generally speaking, the shorter the duration the less favourable the 
prognosis. Among the causes for this are : (1) there is less chance that the 
inflammatory process has become quiescent ; (2) it is less possible, especially 
in mitral stenosis, to estimate whether the fibrous cicatricial tissue resulting 
from the acute inflammatory process has ceased to contract ; and (3) the* 
patient is more liable to recurrent attacks of the cause, such as acute rheu- 
matism, with possible consequent further damage. In endeavouring to 
arrive at a decision whether the cardiac affection is stationary or progressive, 
the following points should be considered : whether the standard of the 
response of the heart to effort is lower ; the question of cardiac failure ; 
whether there is an increase in the degree of modification of the character of 
the pulse, of the blood-pressure, and of the cardiac sounds and cycle ; the 
size of the heart ; whether there is an alteration in any existing murmur or 
murmurs — such as whether a murmur replaces instead of accompanies the 
cardiac sound, or an increase in the length of an apical presystolic, or the 
supervention and the length of an apical diastolic murmur ; and is there an 
increase in any existing auriculo-ventricular block ? 

The integrity of the myocardium is of the utmost importance in all cases. 
Is it involved or not, and if so, to what degree? In this connexion the 
response of the heart to ofl'ort and the question of cardiac failure are of 
great value, and arc dealt with elsewhere. In addition, the size of the 
heart, to what extent the cardiac sounds and cycle arc modified, the cardiac 
rhythm, including whether there is auriculo-ventricular block, and* if so, 
of what degree, whether there is bundle-branch block, intraventricular 
block, or some other form of disordered action of the heart, are important. 
When the degree of limitation of the response of the heart to effort, and, if 
present, the degree of cardiac failure arc in excess of what might be expected 
considering the variety and degree of the cardiac affection, provided a cause 
for such can be excluded, the greater likelihood, and the more severe the 
degree, of myocardial involvement. 

The question of cardiac failure is of very great importance. In all cases 
in which cardiac failure is present, two points should invariably be taken 
into consideration, namely, its degree and the circumstances of its onset. 
The clinical manifestations of the various degrees of cardiac failure are 
described on pp. 828-829. With regard to the second point, inquiry should r 
be made as to whether the cardiac failure is, or is not, due to a cause which 
might reasonably be expected to account for it, and is either temporary and 
not likely to recur, or persistent but remediable. 

With reference to the risk of sudden death in cardiac affections, the 
commonest cause of such is atheroma of the coro nary arteries. Such an 
event may be due to coronary dcclufflbh,' of ihdepenSSlItrdf ^iit. Sudden 
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death is not uncommon in cases of angina pectoris, and may be due to 
ventricular fibrillation, coronary occlusion, or possibly apart from these. 
The liability to sudden death is greater in myocardial than in valvular 
disease. Rupture of the licart, the result of cardiac infarction, is a rare 
cause. In such cases death may occur during the first week after coronary 
occlusion, or later as the result of aneurysm of the ventricle. Of the valvular 
diseases sudden death is most frequent in aortic incompetence. This may 
be due to the occurrence of ventricular fibriUation. In valvular disease 
sudden death may result from a large pulmonary embolism. Other causes 
of sudden death are Adams-Stokes syndrome, and rupture of the aorta in 
syphilitic aortitis or dissecting aneurysm. 

The prognosis is also influenced by the state of the patient’s general 
health and the existence or otherwise of complications, among the latter 
being arterial disease, hypertension, renal disease, chronic bronchitis, and 
emphysema. 

Finally, the prognosis in cardiac affections must be considered in the liglit 
of response to treatment. For example, given a case of auricular fibrillation 
with a rapid ventricular rate, with indications of severe cardiac failure, it is 
impossible to say what the future will be until full doses of digitalis have been 
administered. 

Having now reviewed the various points which may arise in the considera- 
tion of the prognosis of most cardiac affections, these need not be again 
referred to when the prognosis of individual cardiac affections comes under 
discussion. 


TREATMENT IN CARDIAC AFFECTIONS 

Importance of Treatment in Cardiac Affections. — In few depart- 
ments of medicine is careful and skilful treatment of so greiit importance 
as in that of cardiac disorders, and in few is it so well rewarded. For although 
.we caimot rect ify the,.actual. lesiop in the case of a damaged valve or myo- 
/cwSb^Ti^ none the less true that in a large proportidn of cases it is possible 
t.by^he adoption of proper and adequate therapeutic measures to prolong 
llife for many years, and in most cases to save patients from much suffering. 
Moreover, the work which has been done in recent years in the realm of 
cardiac disorders has resulted in a great advance with regard to what can 
be accomplished in the large class of patients who are the subjects of auricular 
fibrillation, or of auricular flutter. At the outset, therefore, I would emphasise 
the fact that the practitioner will be amply rewarded for any time spent and 
patience exercised in considering and putting into practice suitable thera- 
peutic measures for any given case of heart disease which may come under 
his care. 

It is desirable to devote one section to the consideration of the thera- 
peutic measures which may be applicable to any form of cardiac disorder, in 
order to save much needless repetition when we come to consider the treat- 
ment of the individual cardiac affections. 

Objects op Treatment, — The primary object is to prevent the super- 
vention of cardiac failure, or complications, and, if j^resent, to adopt prompt 
and suitable treatment. With regard to the question of cardiac fauuie, if 
the view that its essential cause lies in the heart muscle be accepted, then on 
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the one hand the patient should avoid anything which puts a strain upon 
the myocardium, and, on the other hand, the practitioner should do every- 
thing in his power to promote its efficiency. In addition to the foregoing, 
cardiac failure, symptoms and complications should be treated as they 
arise. 

Instructions regaruino Mode of Life. — Given a cardiac affection, 
it is most unfortunate that such a large proportion of patients endeavour, 
or are compelled, to live beyond the limits of the heart’s strength ; a constant 
strain is thus thrown upon the organ. It is, therefore, of the utmost im- 
portance that the p atient should endeav oiy to hye. within, the limi ts of .Jjis 
diminished cardiac strengtli. NevefthSess, he should have an adequate 
amount of exercise, and, moreover, care should be taken not to restrict 
unnecessarily his usual mode of life, since otherwise he is apt to become nervous 
and introspective. With regard to the amount of physical exertion which the* 
patient may undertake without harmful effects, it is impossible to lay down 
hard-and-fast rules. It is possible, however, to enunciate a cardinal principle ( 
which will be found of inestimable service in these cases, namely, that any 
exertion which the patient may undergo should not be attended or followed . 
by breathlessness, palpitation, fatigue, a sense of tightness or oppression, or' 
discomfort or pain in any part of the front of the chest, or giddiness, or 
faintness. On the other hand, any exertion short of producing these symptoms 
is usually not harmful providing violent and sudden effort be avoided, and a 
sufficient amount of exercise is in every way desirable. It is not enough to 
regulate the amount of physical exertion only ; the importance of attending 
to the amount of mental work in these cases is not sufficiently appreciated. 
When the cardiac affection is progressive, the amount of effort, physical and 
mental, should be correspondingly reduced. 

All excitement, worry, and other forms of emotional strain should be 
avoided. If the patient suffers from an unduly excitable nervous system, or 
is prone to worry or to be anxious, the brpnaides are often exceedingly useful. 
The ammonium salt is less depressant than the potassium salt, and in such cases 
40 grains per diem should be prescribed, gradually diminishing this amqunt to 
a single dose of 10 grains each or every other day, which may be continued, 
if found to be helpful, and a larger dose may be resorted to if and as required. V 
Failing bromides, bromide and valerian, adalin, allonal, or luminal, may be | 
tried. It is diffic ult to over-estimate the importance of sleep, and inquiry j 
should invariahly'^be ’madcT fegardihg’ its amount and character, and if anyj 
defect be found, it should be treated on the lines laid down later on. 

In most cases the d^ily amount of fluid taken should be somewhat re- 
stricted, our aim being to lessen the amount of work done by the left ventricle 
by diminishing its output. The meals should be as dry as the patient will 
take them, a sufficient amount of fluid being taken between meals, The threei 
meals of the day should be evenly balanced, since a large meal at one timet 
causes too great a variation in the vascular system, to which the heart does! 
not readily adjust itself. The food should be nutritious, easily assimilabl|l., J 
and not likely to cause indigestion. A diet of carbohydrates is bulky, and is 
apt to cause flatulence and hyperchlorhydria, while a diet consisting of 
highly nitrogenous food increases the resistance in the peripheral circulation 
and is equally to be avoided. While, therefore, the diet should be a carefully 
mixed one, the albuminous element should predominate. Any article of 
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diet which causes flatulent distension of the stomach or bowels should be 
avoided, since this, hy direct pressure, embarrasses the heart and is one of the 
commonest causes of palpitation. In the opinion of most, a salt-free diet is 
of value as an aid in preventing senile changes in the arteries, and in the 
treatment of hypertension and atheroma. The excessive use of tea, coffee 
and tobacco should be avoided. It is better for the patient to abstain from 
alcohol altogether ; but if he has been accustomed to its use and deprivation 
be a great hardship, a strictly moderate amount of well-diluted spirit, or light 
wine, taken with meals, may be allowed. Strict attention to the condition of 
the bowels is indicated. 

Any existing ansemia in patients suffering from heart disease should be 
effectively treated. Those who exhibit any gouty tendency should also be 
attended to. Periodic courses of such tonics as iron, arsenic, phosphorus, 
strychnine, or quinine may be taken with advantage from time to time ; while 
in children, cod-liver oil, the syrup of phosphate of iron, or the syrup of iodide 
of iron is of especial advantage. 

The question of focal sepsis, especially in the teeth, the tonsils, the 
accessory nasal sinuses, the pharynx, the colon, the appendix, chronic 
cholecystitis, and the genito-urinary tract, is an important one and should 
receive attention. In cardio-vascular disease, especially when of . mitral 
origin, it is important to guard against influenza. Any attack of influenza 
or bronchitis should be promptly treated, and on no account should 
convalescence be hurried. 

Rest. — Rest is of cardinal importance in the treatment of cardiac failure. 
It is, indeed, difficult to exaggerate its value. It is not sufficiently appreciated 
that cardiac rest is the objective of all therapeutic measures. Details regard- 
ing its application are dealt with elsewhere. 

Systematic Exercises. — Systematic and graduated exercises are some- 
times useful in cardiac affections, provided they are judiciously employed 
and their effect watched. They arc of special help in cases of slight 
cardiac failure due to the heart muscle being flabby and lacking in tone, as 
in fatty infiltration. Contra-indications for their use are acute affections of 
the heart, a severe degree of chronic valvular disease or of chronic myocardial 
disease, “ severe ” cardiac failure, and cases in which the heart failure is 
progressive. Simple movements, especially of the Swedish variety, are, in 
most cases, better than resistance exercises. Systematic exercises may be 
indulged in even when the patient is confined to bed. In all cases, they 
should stop short of inducing any indications of cardiac distress or main- 
tained increased frequency of the ventricular rate ; and they should be 
followed by a f)eriod of absolute rest. 

Massage. — ^Massage is more often useful than is generally appreciated. 
The same considerations apply as in the case of systematic exercises. Massage 
may also be employed when the patient is confined to bed, in cases in which 
absolute rest is not necessary, but in which on the other hand ordinary 
muscular exercise is not advisable. 

Baths and Spa Treatment. — It is commonly known that immersion of 
the body in water may exercise a decided influence on the circulation. It is, 
farther, believed by some that certain waters at Nauheim, on account of their 
ingredients, possess a specific therapeutic value in cardiac affections, but I 
am very sceptical with regard to tUs. Patients undoubtedly often derive 
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very great benefit from a stay at Nauheim and at similar spas ; but this 
appears to be due to the rest, the change of air, the regular mode of life and 
exercise, the careful dieting, and other factors. Given the same conditions 
of life, equally good results would be obtainable elsewhere. Spa treatment is 
particularly serviceable in patients who have indulged in excesses of various 
kinds. 

The Digitalis Group op Drugs. — This includes, among others, digi- 
talis, strophanthus, squills, convallaria majalis, and apocynum. All these 
drugs have a similar action on the heart, but as digitalis is by far the most 
reliable, the only other drug which need be considered is strophanthus, 
which is used for intravenous administration. 


HSISbS^iSShhSI 


Preparations , — The official preparations of digitalis and strophanthus 

contained in the British Pharmacopoeia, 

1932, are standardised by biological 
assay in terms of international units. 

Powdered digitalis leaf (Digitalis pulver- 
ata, B.P., 1932, dose, \ to 1^ grains; 
single doses, 3 to 10 grains) ; tincture 
of digitalis (H.P., 1932, dose, 5 to 15 
minims ; single doses, 30 to 90 minims) ; 
tincture of strophanthus (B.P., 1932, 
dose, 2 to 5 minims) ; and stroplianthin 
(B.P., 1932, dose, oj^^th to grain) 
are standardised. One grain of the 
powdered digitalis leaf corresponds ap- 
proximately to ten minims of the 
tincture. It is generally administered in 
the form of tablets, which are claimed 
to be particularly stable. Tincture of 
digitalis and tincture of strophanthus 
undergo decomposition when freely 

diluted with water, and for this reason 
should be dispensed either undiluted or ' . 

dW .Icohol or broody Str<H, 

phantlun IS extremely irritant, and there- i gtnition of disitalU in a case of 
fore should on no account be administered . auricular fibrillation with taohy- 
subcutaneously or intramuscularly. cardia. A drachm of the tincture 

Digitalis (or strophanthus) is in- commenced on 27th 

dicatecr'Tii auricular • fibrillation with ' 


vehfncular tachycardia, in auricular flutter (see p. 880), in either case whether 
congestive heart failure is present or not ; and in congestive heart failure, 
especially if the amount of urine is diminished or dropsy is present ; in all 
cases whatever the cardiac lesion may be. The driig is likely to prove far 
more effective when cardiac failure is associated with auricular fibrillation 


with a rapid ventricular rate, or auricular flutter with a rapid ventricular 
rate, than in cases with a rapid ventricular rate associated with normal 
rhythm. In the former cases, the results of the administration of the drug 
in the majority of cases are very, and in some cases extraordinarily good ; 
it is followed by a rapid fall in the ventricular rate (Fig. 26) and a concomitant 
improvement in the general symptoms. When auricular fibrillation or 
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auricular flutter is not accompanied by a rapid ventricular rate, no marked 
result usually follows the administration of the drug. 

/ Digitalis is more generally useful in mitral than in aortic cases ; in all 
I probability the explanation of this is that both auricular fibrillation and 
j congestive heart failure are much more common in mitral lesions. The 
} question is often asked whether digitalis should be given in cased of aortic 
incompetence, and formerly there was a difference of opinion on this point, 
but there is now general agreement that when the indications already men- 
tioned are present in such cases, the drug is indicated. I am not convinced 
that there is any special danger from digitalis in this variety of valvular 
disease. Hypertension and arterial disease are not contra-indications for 
digitalis, as my own investigations have shown, and the drug should be 
employed in the ordinary way if the indications noted are present. Digitalis 
is often beneficial in such cases when there is cardiac asthma. Some 
authorities advocate vaso-dilators combined with digitalis in hypertension, 
but I have not been favourably impressed by their use. In cases in which 
there is accompanying pyrexia, and also in thyro-toxic conditions, there may 
. be little response to digitalis, even when auricular fibrillation with a rapid 
1 ventricular rate, or auricular flutter with a rapid ventricular rate is present. 

' Digitalis is contra-indicated in persistent heart-block. Moreover, caution 
should be exercised and large doses avoided in acute lesions of the myocardium, 
such as rheumatic carditis, or cardiac infarction. 

In the great majority of cases the aim of digitalis medication is to accumu- 
late in the body a sufficient quantity of the drug to produce a full therapeutic 
effect ; and in the majority of these afterwards to maintain that quantity 
there. In order to attain the first object, the intake of the drug should be 
greater than the amount excreted until full digitalisation has been pro- 
duced ; and for the second purpose, the dosage should be reduced to such 
an extent as will balance the excretion, with consequent maintenance of 
digitalisation. 

In a certain proportion of cases, however, it is not necessary to proceed 
to full digitalisation, a modern dosage for a period being sufficient ; and in 
the majority of these improvement can be afterwards maintained without 
continuing the drug. 

If the first method is adopted, with regard to the dosage to commence 
with, the larger it is the more rapidly is full digitalisation produced. The 
choice of such in any individual case will depend upon the urgency of the 
patient’s condition. For average cases, without urgent symptoms, a good 
method is to begin with 6 grains of digitalis leaf, or 1 drachm of the tincture, 
per diem, divided into three doses. In urgent cases, even 9 or 12 grains of 
the leaf, or its equivalent of the tincture, per diem is indicated'. 

In still more urgent cases, with a rapid ventricular rate, the method of 
massive dosage, first introduced by Eggleston in 1915, may be employed. 
In this method the total amount of digitalis required may be estimated from 
the patient’s body-weight. There are various methods of doing this. One 
is that for every 10 lb. of body-weight approximately 01 gramme (Ingrains) 
of leaf, or 1 c.c. of tincture, is required. For example, a patient weighing 
10 stone will require 1*4 grammes (21 grains) of leaf, or 14 c.c. of tincture. 
Half the quantity may be given as an initial dose and, unless toxic symptoms 
supervene, afterwards one or two quarter doses, in each case at intervals of 
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6 hours. More recently, a single massive dose has been advocated. The 
simpler method is to ignore the body-weight, and to give an initial dose of 
9 grains, or 1 J drachms, and, unless toxic symptoms supervene, afterwardel 
one or two doses of 6 grains and 3 grains, or I drachm and ^ drachm, respec- \ 
tively, at intervals of 6 hours. A single massive dose 6f digitalis will produce i 
the full digitalisation eilect in 4 to 6 hours, and divided doses in about 24 
hours. No more of the drug should be administered for at least 24 hours. 
This method of treatment should only be used in the case of patients who are 
in bed and under constant observation Moreover, this method of treatment 
is contra-indicated if digitalis has already been given by the mouth, unless the 
approximate total amount* is known and docs not exceed that which is 
moderate, and the massive dosage of digitalis should be diminished, and 
proportionately so according to the total amount of digitalis which hai| 
already been administered. 

The intravenous injection of strophanthin may be employed in still more 
urgent cases, or whea ihere is vomiting. The dose may be up to ^th grain. 
A massive dose, /{^th to ^^^rd grain, has been advocated recently, but as yet 
I would not advise this. The drug should not be repeated within 24 hours, 
depending on the patient’s condition, and, if so, in a smaller dose. This 
method of treatment is contra-indicated if digitalis has already been given 
by the mouth, unless the approximate total amount is known and does not 
exceed that which is moderate, and the dose of the strophanthin should be 
diminished, and proportionately so according to the total amount of digitalis 
which has already been administered. Moreover, strophanthin is a powerful 
poison in overdosage, and the best therapeutic dose is very near the toxic 
dose. It follows, therefore, that whether the drug should be used or not 
and, if so, its precise dose, require the most careful consideration, and the 
drug should be injected very slowly. Digitalin, , given 

intravenously. 

Digitalis can be absorbed from the rectum, and this method of adminis- 
tration may be employed when there is vomiting. The dosage is the same 
as that by the mouth. A simple enema is given a few hours previously in 
order to prepare the bowel for absorption, and the tincture of digitalis should 
be diluted with warm saline to a bulk of 3 oz., and introduced slowly through 
a funnel. A single massive dose of 1 c.c. of tincture per 10 lb. body-weight 
may be employed, or the total quantity may be subdivided in the manner 
already described. 

If full digitalisation has been obtained, in the majority of cases the 
indication then is to find out the optimum maintenance dosage, i.e, the 
dosage sufficient to control the action of the heart, without at the same time 
giving rise to afiy toxic symptoms. This may require even months of careful 
observation. In this connection, the patient’s own sensations are often 
helpful, and should be taken into consideration, as well as the ventricular 
rate. The optimum maintenance dosage may exhibit a wide variation in 
different patients, but is usually 1 to 3 grains of the leaf, or 10 
of the ti ncture, per diem. In the course of time, variation in the dosage 
mttjMSe^IouScl to become necessary. The accumulative action of the drug 
is apparently not nearly so important as was formerly believed. At the same 
time, the patient should be watched for overdosage. 

Among the indications of overdosage of digitalis are anorexia, nausea, 
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vomiting, headache and diarrhoea. It should be observed that vomiting is 
not uncommon in cardiac failure apart from the administration of digitalis, 
and therefore vomiting is not necessarily of toxic origin. The effect on the 
heart may be to produce occasional ventricular extra-systoles, pukvs higeminus 
or coupling of the beats (Fig. 43). More serious indications are runs of extra- 
systoles, multifocal extra-systoles, and even ventricular tachycardia. Undue 
slowing of the pulse may also occur. In auricular fibrillation this is the result 
of diminished conductivity of the auriculo-ventricular junctional tissues. In 
normal rhythm it is due to the depressive action of the drug upon the sinus, 
and ventricular escape may occur. The occurrence of toxic symptoms is an 
indication to stop digitalis altogether for at least 24 hours, after which the 
dosage should be diminished. 

Digitalis has no effect upon the auricular fibrillation itself ; but it dimin- 
I'ishes conductivity of the auriculo-ventricular junctional tissues, thereby 
I interfering with the pathway of impulses from aiiricjc to ventricle, and so 
I cutting off some of the too numerous impulses reaching the ventricle, and 
I thus leading to a reduction of the ventricular rate, as a result of which the 
\ cardiac contraction becomes stronger, with consequent improvement in the 
' circulation and in the general symptoms. 

In auricular flutter, the administration of full doses of digitalis at first 
usually induces partial heart-block, or an increase in the degree of block 
already existing, with a resulting diminution of the ventricular rate. Later 
on, the drug may induce auricular fibrillation. I'hc change to auricular 
fibrillation is usually an advantage, because the ventricular rate can generally 
be more easily controlled by moderate doses of digitalis than in the case of 
auricular flutter. Auricular fibrillation incuy persist, or the physiological 
rhythm may be restored — either event occurring during the administration 
of the drug or after it has been discontinued. After the restoration of normal 
rhythm, recurrences of flutter are not uncommon. The same considerations 
regarding the dosage and method of administration of digitalis (or 
strophanthus) apply in auricular flutter as in auricular fibrillation with a 
rapid ventricular rate. For further details, see p. 880. 

Quinidine , — Quinidine is employed in the treatment of persistent auricular 
' fibrillation and persistent auricular flutter, moi^a especially the former, with 
tfie^bject of arresting either condition — in other words, to restore the normal 
rhythm. It is also used in paroxysmal tachycardia, including that due to 
paroxysmal flutter or paroxysmal fibrillation, in the intervals between the 
attacks, to prevent their recurrence. In persistent auricular fibrillation, the 
normal rhythm can be restored in about half of tho cases, but as relapse is 
relatively frequent the drug is less often used than formerly. 

Quinidine is a cardiac depressant, and it actj^imctly on the auricular 
m uscle an d by depressIn^ tKe^ag^^^^ It^^longs tlie refractory period* of 
aunotfflnT musete'and slows the conduction rate. Prolongation of the refrac- 

pertod't^fifls to interrupt the circus movement in the auricles (see p. 873), 
while slowing of conduction favours its continuance. Where the action on 
the refractory period predominates, the circus movement is abruptly ter- 
minated and the normal rhythm is restored. The slowing of the rate of the 
circulating wave in the auricles tends to increase the frequency of the ven- 
Itricular response, so that the ventricular rate rises during quinidine admini- 
stration, before normal rhythm returns. This tachycardia may be prevented 
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to a large extent by ^ving a prelimina^oonrs before commencing 

S uinidine. Extra-systoles' ihay' be" after tbe aui^ctdar fibrillation 

as ceaSed, and may give rise to palpitation. They occur as a general rule 
only when the auricular rate has diminished considerably, generally to 250-300 
per minute. Their appearance is an indication of poisoning. 

In persistent auricular flutter, the administration of quinidine may restore 
the normal rhythm. It is, however, less successful than in persistent auricular 
fibrillation. 

General toxic symptoms, cardiac failure, and embolism may occur during 
the administration of quinidine. Among general toxic symptoms are head- 
ache, giddiness, tinnitus, transitory visual disturbance, nUusea, vomiting, 
abdominal pains, palpitation, praecordial pain, sweating, scarlatiniform or 
morbilliform rashes, ui-ticaria, a mild degree of pyrexia, fainting attacks, and 
mental symptoms. Among the manifestations of cardiac failure are sudden 
collapse, sudden cessation of respiration, severe dyspnoea, cyanosis, and 
disappearance of the pulse — due to ventricular standstill during the transition 
stages. The risk of embolism occurs at the time when the auricle first com- 
mences to contract again after the restoration of the normal rhythm. Thrombi 
are expelled from the auricular cavity into the systemic or pulmonary circula- 
tion, and death may result. Death during the administration of the drug 
may be due to cardiac failure or to embolism. 

Tn persistent auricular fibrillation or persistent auricular flutter quinidine 
is most likely to be successful in those cases in which there is at the most 
only a moderate degree of valvular or myocardial disease, of cardiac enlarge- 
ment, and of cardiac failure ; in those in which the abnormal rhythm is the 
result of antecedent rheumatism or chorea ; in cases in which there is an 
absence of acute endocarditis, or acute myocarditis ; when the onset of the 
condition has occurred during an acute infection — such as influenza ; when 
the abnormal rhythm has followed paroxysmal attacks, and, in the opinion 
of some, when of recent origin ; and in the case of the young. The majority 
of successful cases follow the use of only small doses of the drug, and it is 
rarely successful if more than 30 grains per diem are required. Kelapse into 
the abnormal rhythm occurs, in the majority of cases, sooner or later, after 
the drug has been stopped. 

Among the disadvantages of quinidine is the risk attending the admini- , 
stration of the drug, the fact that restoration of the normal rhythm occurs 
in only about half the cases of auricular fibrillation, that there is a danger of 
relapse into the abnormal rhythm, and that in some cases after the restoration 
of the normal rhythm the general liealth is worse. Contra-indications for the 
use of the drug are the presence of a severe grade of valvular disease, severe 
myocardial disease, great enlargement of the heart, a severe degree of cardiac 
failure — unless this has been remedied by a course of rest and other thera- 
peutic measures, heart-block, existing or recent acute or sub-acute endo- 
carditis or myocarditis, a recent history of embolism, and in those cases when 
the patient cannot be confined to bed and be assiduously and carefully 
watched. 

A preliminary course of rest in bed and of digitalis medication is advisable. 
It is the practice of some to stop the digitalis for a few days before com- 
mencing quinidine, while others continue its use during the administration , 
of the latter, in order to control the ventricular tachycardia. The patient 
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should invariably be confined to bed, absolute rest, physical and mental, 
should be enjoined, and he should be assiduously watched. Frequent electro- 
cardiographic examinations are very advisable. Quinidine is given prefer- 
ably in gelatine capsule form. It is advisable to give a single dose of 5 grains, 
or two doses of 3 grains at an interval of 2 hours, to test for possible idio- 
syncrasy, and if none is found to exist, to commence the routine treatment 
the following day. Five grains three times daily may be commenced with, 
and the total daily dosage gradually increased up to 30 grains, which may 
be continued until normal rhythm is restored, or until symptoms of intolerance 
appear. The dosage of 30 grains per diem is usually safe, and should rarely 
be exceeded, though far larger doses have been used. The drug^should be 
stopped if severe toxic symptoms, severe cardiac failure, or embolism, occur, 
or if there is an auricular rate of 250 or 240 per minute — because of the risk 
of inducing 1 : 1 rhythm, or, as a rule, if there is a ventricular rate above 160. 
After the normal rhythm has been restored, the total daily dosage should 
be gradually diminished to 5 grains twice, or even once, daily, and this con- 
tinued for an indefinite time or even permanently. This method lessens the 
likelihood of relapse. 

When quinidine is employed in paroxysmal tachycardia, in the intervals 
between the attacks to prevent their recurrence, the dosage is 5-15 grains 
per diem. 

Investigations which I conducted some years ago showed that aconite 
has no effect upon the pulse-rate. 

Caffeine has acquired a certain reputation in the treatment of cardiac 
affections, but this is, in the main, the result of its diuretic action, which is of 
great value. It should not, however, be regarded as a substitute for digitalis, 
for the action of the respective drugs on the heart is not the same. Apart 
from its diuretic action, caffeine may be tried when digitalis, strophanthus, 
and squills have failed, particularly where there is no dilatation. It does not 
slow the pulse, and therefore, bradycardia is no contra-indication to its use. 

Diuretiny a^uriny and theocin-sodium-acetate have a more constant and 
marked effect upon the kidneys than caffeine. They may be used in con- 
junction with one of the digitalis group. 

Strychnine may be employed as a stimulant in cases of circulatory failure 
and syncope, but it has no direct action on the heart in heart failure. It 
should be administered in large doses, e.y, ^^^-j\yth grain, in order to have 
an effect. 

Diffusible stimulants (alcohol, ammonia and ether) are of value in some 
cases of cardiac affections, particularly during temporary attacks of cardiac 
failure, febrile'eases, and for the relief of urgent symptoms. With regard to 
alcohol, it is often a good thing to begin with a small quantity of wine with 
food. Ultimately stimulants in larger quantities may be employed, and of 
these, old brandy and champagne are the best. 

Camphor, in oil, injected intramuscularly, has a reputation as a cardiac « 
stimulant, but any beneficial effect that it may have is probably not due to 
a direct action on the heart. More recently such compounds as cardiazol and 
coramine, which are soluble in water, have come into use, but their effect on 
the heart has not been proved. 

Adrenaline . — The use of adrenaline hypodermically in Adams-Stokes 
a3rndrome is referred to on page 868. Intracardiac injection of adrenaline 
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may be tried in cases of complete arrest of the heart and respiration. Its 
chief use is in syncope during an operation. It has also been tned in cardiac 
failure from various causes, but its results here are uncertain. Artificial 

( respiration should always be combined with it. The maximum dose should 
be 1 mg. (1 c.c. of 1-1000 solution), and the solution employed should not 
be more than 3 months old. No special needle is required ; one for lumbar 
puncture or for inducing regional anaesthesia, with a syringe 2-5 c.c., suffices. 
The needle should be introduced in the fourth left in^e^cpstal §pace, close to 
the sternum, or the upper border of tEe" fifth intercostal cartilage. After 
passing the needle perpendicularly for 2-3 cm., it should be turned slightly 
to the miij^le lin^ The right ventricle is reached, and on penetrating 4-5 
mm. the cavity of the ventricle is entered. Care should be taken that the 
needle is certainly in the cavity of the ventricle, by withdrawing a little, 
blood, before injecting the adrenaline. The drug should be injected slowly. 
Artificial respiration should be stopped while the injection is being made, but 
resumed immediately afterwards. After the heart has become rc-am’mated, 
adrenaline intravenously may be employed. 

Barium chloride. — The employment of this drug in Adams-Stokes syndrome 
is dealt with on page 868. 

Atropine is supposed to paralyse the cardio-inhibitory terminations, and 
is indicated in some cases of Adams-Stokes syndrome (see p. 868). 

Some believe that iron and arsenic are cardiac tonics, and, therefore, do 
not restrict the use of these drugs to cases of heart disease in which there is 
coexisting anaemia, but employ them in the early stages of cardiac failure. 
Iron, arsenic, strychnine and quinine are often serviceable during con- 
valescence. 

Glucose is of value in the treatment of congestive heart failure, and in 
conditions of circulatory collapse, such as may follow coronary thrombosis. 

I !s a form of nutriment which is rapidly absorbed and easily metabolised. 
It may be given by the mouth, or intravenously. One pound of glucose 
dissolved in 2 pints of water and flavoured with orange or lemon juice forms 
a convenient concentrated solution, which may be given diluted to* taste. 
For intravenous injection, a hypertonic solution is advocated, and 100 c.c. 
of a 30-50 per cent, solution may be administered. 

Insulin f in conjunction with glucose, is held by some to be of value in 
congestive heart failure and also in angina pectoris. With regard to the 
former, most benefit is to be expected when there is evidence that a defect of 
myocardial nutrition underlies or aggravates the condition. Five units of 
insulin subcutaneously, followed in 15 minutes by 50 grammes of glucose or 
Irovulose by the mouth, is given once daily. This may be continued for a 
week, the dose of both being then doubled if no improvement results. This 
form of treatment may be employed concurrently with the administration 
of digitalis. Respecting angina pectoris, see page 973. 

The bromides are useful in cases of heart disease in which there is excita- 
bility or irritability of the nervous system, and in sleeplessness. The iodides 
are said to be of value in gouty conditions, hypertension, in arterial disease, 
in angina pectoris, and, most of all, when there is reason to believe that 
valvular, arterial or myocardial disease is the result of syphilis, and they 
may be taken for long periods of time ; in the last group of cases they 
should be given in full doses (15 to 20 grains three times a day). Merc/u/ryi 
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may with advantage be administered along with the iodides when the 
syphilitic infection is recent. With regard to arterial disease, while iodides 
may exert a beneficial influence in the earlier stages of the disease, it is 
practically certain that they are valueless in the later stages. 

The nitrites may be tried in cases of hypertension, and in angina pectoris 
— ^in the latter even if unattended with lugh pressure. Nitrite of sodium, 
erythrol tetranitrate, mannitol nitrate, nitro-glycerine, and nitrite of amyl 
are most commonly employed. 

Purgatives are of value when there are indications of distension of the 
right chambers of the heart, and dropsy, and also in cases of hypertension; 
salines, administered from half an hour to an hour be^re breakfast, are 
preferable. 

Diuretics should be given in cases in which the amount of urine is 
diminished or dropsy is present. Among the best diuretics in heart disease 
are digitalis, squills, cafleinc, theobromine, diuretin, theophylline, theo- 
phylline-sodium-acetate, scoparium, and the acetate or citrate of potash. 
The first named should be administered until full digitalisation is secured, 
and afterwards this should be maintained until the anuria or oedema has 
disappeared. A combination of the foregoing drugs is often more eficctivc. 
Baillie’s or Guy’s pill, which consists of mercury, digitalis and squills, 
is a well-known combination. Among various prescriptions of this 
combination are : 

R Pilulse hydrargyri, Pulvcris digitalis, Pulveris scillae, Extract! 
hyoscyami, afi gr. i. Ft. Pil. One three times a day after meals. 
R Pilulse hydrargyri, grs. ii ; Pulveris digitalis, gr. \ ; Pulveris scillse, gr. i. 
Ft. Pil. One three times a day after meals. Another good combination ’ 
is 5 grains of citrate of cafTeinc, 20 grains of citrate of potash, and a 
i ounce of infusion of digitalis. 

Novasurol, neptal and salyrgan are recently introduced compound 
, mercurial preparations which have a very potent diuretic elYect, and whicli 
I are often of great value in the treatment of cardiac failure with dropsy. 
It is necessary to point out that owing to their high mercury content, they 
may give rise to symptoms of mercurial poisoning, such as stomatitis, severe 
colitis, with bloody diarrhoea, or hfematuria. Novasurol is by far the most 
toxic, and its use has been largely abandoned in favour of salyrgan, which 
is safer, and little, if at all, inferior in diuretic potency. Salyrgan is best 
given intrayenously. It is supplied in the form of a 10 per cent. solutioiT 
the dose of which is J to 2 c.c. A preliminary dose of 1 c.c. is administered, 
and if no toxic symptoms supervene, doses of 2 c.c. may be repeated at 
intervals of 2 to 4 days. Occasionally local venous thrombosis follows the 
injections, but this may be avoided if the dose is diluted to 10 c.c. with sterile 
distilled water, and injected very slowly. The drug is best administered the 
first thing in the morning, in order to avoid the patient’s sleep being disturbed. 

A profuse diuresis usually commences shortly after the administration of the . 
drug and continues for 24 to 48 hours ; and often 10 to 20 pints of urine 
may be passed within 24 hours. It may be used together with digitalis in. 
the routine treatment of severe heart failure with diminished output of 
urine or dropsy, or it may be given weekly for long periods to ambulant 
patients whom the routine administration of digitalis ffiils to keep quite 
free from oedema. It is also of value in cases of adhesive pericarditis with 
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recurrent ascites. Salyrgan should be given when there is severe impair- 
ment of renal function or hsBmaturia, but a moderate degree of albuminuria, 
such as is common in heart disease, does not contra-in^cate its use. The 
diuretic effect of these mercurial preparations is increased if an acid-producing 
salt, such as ammonium chloride or nitrate, is also given hj the mouth, 15 to 
20 grains thrice daily in solution being the appropriate dose. When these 
mercurial diuretics are employed in cardiac failure, it is most important to 
restrict the daily intake of fluid to within 40 oz., and occasionally even 30 oz. 
Moreover, the total amount of urine passed each 24 hours should be carefully 
measured, and it is also advisable to weigh the patient at the commencement 
of the treatment and at weekly intervals, a reduction in weight being a 
valuable criterion of the efficacy of the treatment. 

Lastly, it is usually advisable to alternate the variety of diuretics, 
periodically. 

Oxygen. — Oxygen is sometimes of value in cases of cardiac failure, and 
the cliief indications for its use are cyanosis and dyspnma. It is usually 
required when pulmonary oedema or infarction, or hydrothorax interferes 
with the oxygenation of the blood in the lungs. Oxygen should be adminis- 
tered continuously, either through a nasal catheter or a special mask. The 
former is the simpler method and also is better tolerated by patients than 
a mask. 

Venesection. — This method of treatment is often neglected when it 
might be employed to great advantage. It is of considerable value when 
there are indications of great distension of the right chambers of the heart — 
as, for example, severe dyspnoea, cyanosis, turgescence of the veins of the 
neck, and increased area of impairment of the percussion note to the right. 

A venesection should not be performed in patients suffering from 
aortic incompetence ; in such cases it often does harm. The median basilic 
vein should be chosen, and a good quantity of blood — occasionally even up 
to 20 or 30 ounces — should be withdrawn ; sometimes, however, 8 to 10 
ounces are sufficient. If venesection is not practicable, 6 to 12 leeches over 
the right ventricle or liver are a substitute. • 

Massage of the Heart. — This desperate measure finds its chief, if not 
only, indication in arrest of the heart during general anaesthesia. The best 
route for its application appears to be the subdiaphragmatic. The abdomen 
is opened, and tlie heart massaged from below the diaphragm. Artificial 
respiration should always be maintained at the same time. Not more than 
five minutes should be allowed to elapse before massage is employed after 
the heart has failed. The compression should at first be rhythmic, and if 
this method is not successful in ten minutes, it should be applied inter- 
mittently. Adrenaline into the external jugular vein is a useful adjunct. 


Treatment when Cardiac Failure is Present 

The amount of physical or mental effort should bo reduced. In the 
slighter degrees of cardiac failure it may be sufficient if the patient remain in 
bed for a couple of hours every afternoon or one day a week, although it is 
usually better to commence treatment by keeping him continuously in bed 
for a short time. When heart failure is more pronounced the amount of 
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exe'rtion should be reduced to a minimum, the patient being kept in bed for a 
period which may extend even to some months. When subject to nocturnal 
attacks of dyspnoea he may be most comfortable when supported by high 
pillows or a bed-rest, or he may not be able to breathe with comfort even in 
bed, and may prefer to sit up supported in a large easy-chair, perhaps leaning 
forwards and supporting himself with his arms on the back of another chair. 
In certain cases of cardiac failure, exercise in moderation, provided careful 
and detailed instructions be given as to its nature and extent, is of value. 

In cases of cardiac failure, unaccompanied by nausea and vomiting, light 
solids form the best diet, and, as a rule, agree better than fluid food, being less 
likely to cause flatulence ; the necessary mastication is also an advantage. 
Great care should be exercised to see that the patient does not take a larger 
. quantity of food than he can comfortably digest. The food should be easily 
digestible. When cardiac failure is extreme, the amount of food should 
be considerably restricted, and only very small quantities at a time, at fairly 
frequent intervals, should be allowed. Biscuits, small thin sandwiches 
of potted meat, or small quantities of milk are not infrequently all that can 
be comfortably digested. Occasionally a pure milk diet, or a modified 
Salisbury diet, is best. 

Other therapeutic measures appropriate to the condition should be 
employed until the requisite effects are obtained ; the indications for, and 
the manner of employment of, each class of these in cardiac failure have 
already been fully described. 

When there are indications of distension of the right heart, free purgation, 
the administration of diuretics, and venesection are indicated. 

Special symptoms should be treated on the lines laid down later on. 

The return of convalescence should be gradual, and the greatest care 
should be exercised. Convalescence from severe cardiac failure is sometimes 
aided at first by gentle massage, and, later, by carefully regulated and gradu- 
ally increasing exercises — at first passive, and later active — before the patient 
is allowed to get up. 


Treatment of Symptoms 

Rest, and other measures and remedies previously described in detail, 
should be employed in the treatment of symptoms. 

Sleeplessness. — The ventilation of the bedroom should receive atten- 
tion, and, while the patient should be kept warm, the bedclothes should not 
be too heavy It should be remembered that insomnia may be due to 
dyspnoea, and that in these cases the patient is sometimes troubled with 
“ night starts ” as he is falling off to sleep ; the dyspneea should be treated 
on the lines to be laid down later. Similarly, if hypertension be present, this 
should receive attention. The bromides or one of the other remedies men- 
tioned on page 833 may be sufficient and suitable. Failing these, or as an 
alternative to such, I usually advise phanodorm, medinal, dial or paraldehyde. 
The last is an exceedingly valuable drug in many cases, especially when there 
is dyspnoea. If the patient is more restless or excited after taking the drug, 
it usually means that the dose has been too small. Trional and sulphonal 
are usef^ in cases in which insomnia occurs late at night. If these remedies 
fail, chloral hydras may be tried. This drug has the reputation of being a 
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dangerous remedy in heart disease, especially in myocardial degeneration, 
but I have used it very extensively and have never found this to be the case. 
It produces a refreshing sleep, and is especially useful when nocturnal dyspnoea 
or hypertension is present. It may be given in doses of 5-10 grains by the 
mouth, gradually increasing to 15 or even 20 grains if necessary, the dose 
being repeated in 2 hours if required, and the effects carefully watched all the 
time. Chloralamide (gr. xv-xlv) acts nearly as well as chloral hydras in some, 
although by no means in all, cases, and is supposed to be safer. Bromidia 
(3i or more) is also useful. If these drugs fail, resort should be had to opium 1 
or morphine, which are especially useful when there are accompan 3 dng restless- 1 
ness and dyspnoea, and are particularly necessary in cardiac asthma andf 
coronary occlusion. The hypodermic administration of morphine is much! 
more efficacious in cardiac failure than when given orally, and there are di8-\ 
advantages attending the latter method. It is well to commence with small 
doses, for example, Jth grain, and gradually to increase to Jth grain, or even 
more, until relief is obtained, the effects being carefully watched. Cyanosis 
is not an absolute contra-indication to the administration of chloral, opium 
or morphine. Speaking generally, these drugs should not be administered 
in those cases in which there is much bronchial secretion, or oedema of the 
lungs, or in Bright’s disease ; but in individual cases they may be tried if 
the first dose be very small, and the dosage be subsequently increased with 
great caution. Further, when there is much bronchial secretion, or oedema i 
of the lungs, a sharp look-out must be kept to see whether the administration I 
of the drug increases them; in such a contingency, atropine or strychnine | 
should be administered in combination with the morphine. » 

Chronic Venous Congestion. — Treatment of systemic venous congestion , 
consists in the restriction of the amount of daily fluid, dry diet, free purgation, 
the administration of diuretics, oxygen, and, if there are indications of great 
distension of the right chambers of the heart, venesection. In chronic 
venous congestion and passive oedema of the lungs, dry cupping is sometimes 
beneficial ; the best time, as a rule, being when the patient desires to go to 
sleep. ’ • 

OEdema. — The measures which are of particular value in the treatment of 
oedema are the restriction of the amount of daily fluid, free purgation, the 
administration of diuretics and, in the opinion of most, a salt-free diet. 
Restriction of the daily intake of fluid is most important. It should not 
exceed 40 oz. in the 24 hours, and occasionally even 30 oz. A watery diarrhoea 
is not necessarily a contra-indication to purgation, because it is frequently 
due to passive congestion of the intestinal mucous membrane. Besides 
the usual purgatives, calomel, and colocynth pill, or pil. hydrargyri, followed 
by a saline in the morning, may be given once or twice a week for a time. The 
subject of diuretics has been fully discussed on pp. 842, 843, In early dropsy, 
bandaging of the lower extremities is often useful, and this may be combined 
with massage. When the oedema does not disappear in spite of the measures 
mentioned, the mechanical removal of fluid should be considered. The 
means which may be employed are Southey’s tubes, acupuncture, and scari- 
fication, the first two being better than the third. Wnatever method be 
employed, strict aseptic precautions should be exercised. With regard to 
acupuncture, the dependent limbs and scrotum may be punctured by means 
of a sharp, broad surgical needle (which is grasped by the finger and thumb 
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from a quarter to half an inch from the point), and then wrapped in sterilised 
dressings to drain. If ascites or pleural effusion does not yield to other 
treatment, and causes embarrassment, the fluid should be withdrawn. With 
regard to the former, Southey’s tubes or tapping may be employed ; in the 
latter case, tapping is necessary. 

Dyspnobja. — If chronic venous congestion and oedema of the lungs, 
bronchitis, or gastric or intestinal flatulence be present, it should receive 
attention ; and, similarly, fluid in the abdomen may require to be withdrawn. 
The exclusion of hydrothorax as a cause of dyspnoea should always be a 
matter of consideration, and, when present, paracentesis thoracis should 
be performed. Diffusible stimulants, oxygen and strychnine should be 
tried. The latter may be given in full doses in the evening. 

Cardiac Asthma. — Diffusible stimulants and vaso-dilators — such as 
amyl nitrite, nitroglycerine, erythrol tetra-nitrate, or sodium nitrite — are 
sometimes efficacious. Failing these, oxygen should be employed. If this 
fails, chloral may be tried, and, if this is not successful, morphine with 
atropine, or atropine with 3-5 minims of 1-1000 solution adrenaline, hypo- 
dermically. If there are indications of great distension of the right 
chambers of the heart, venesection is indicated. 

Pulmonary (Edema. — Dry cupping is sometimes beneficial in chronic 
pulmonary oedema. If an attack of acute pulmonary oedema occurs, a 
hypodermic of morphine, gr. Jrd, with atropine gr. , oi 7 --,\)th, should be 
given. Oxygen should also be employed, unless it is found to cause rest- 
lessness. If there should be indications of great distension of the right 
chambers of the heart, venesection should be performed. 

Cough. — The cause of the cough, which may be oedema of the lungs or 
hydrothorax, should after investigation be suitably treated, and relief may be 
sometimes obtained by the adrninistr.ation of hot drinks, and the application 
of a large mustard and linseed poultice over the bases of the lungs. A 
linctus may be necessary. 

Haemoptysis. — Haemoptysis is only rarely a serious accompaniment of 
heart disease, and may be combated by rest, together wit h the administra- 
tion of calomel and saline purgatives. It may bo necessary, liowever, to 
supplement these measures by the administration of morphine. Venesection 
or leeching is advocated by some writers in severe cases. 

Syncope. — It has been noted on page 826 that this complication may be 
cardiac or vaso-motor in origin. The treatment of syncope is divided into 
prophylactic and immediate. Heated rooms, crowds and prolonged standing 
should be avoided. The various therapeutic measures described elsewhere, 
including those for paroxysmal tachycardia, Adams-Stokes syndrome, and 
subnormal blood-pressure may be indicated. If syncope actually occurs, 
the patient’s head should be lowered and the clothes loosened at the neck. 
Plenty of fresh air is indicated. Diffusible stimulants, such as ether, 
ammonia or brandy should be given by the mouth. Strychnine (gr. ^V'g^jyth), 
coramine, or cardiazol-ephedrine, may also be administered subcutaneously 
or intramuscularly. If these measures fail, pituitrine (J-l c.c.), or in the 
case of pregnancy, mtressin (i c.c.), intramuscdarly. 

Palpitation.— The possible causes of palpitation should be carefully 
considered and adequately treated; among these, gastric and intestinal 
dyspepsia and toxic agents are especially to be noted. Rest is indicated in 
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some cases, and a belladonna plaster applied to the prsecordium is sometimes 
efficacious. If these measures fail, sedatives (see p. 833) may be given a 
trial. 

Tachycardia. — We should first of all review the aetiology of the condi- 
tion, with a view to treatment. The treatment of tachycardia in organic 
heart disease has, for the moat part, been dealt with in the general considera- 
tion of cardiac failure. The question of toxic agents, such as tea and tobacco, 
febrile states, neurasthenia, and hysteria, as possible causes of tachycardia, 
should always be considered. Sedatives (see p. 833) and belladonna appear 
to be of value in some cases of tachycardia. 

Cardiac Pain. — ^As in the case of palpitation, we should first of all con- 
sider the possible causes of cardialgia. Rest is especially indicated when it 
is obviously due to overstrain or dilatation. Iodide of potassium is some- 
times efficacious, even when the pain is not associated with hypertension. 
A belladonna plaster, or linim. bellad. c. chlorof., applied to the priECordium 
may be beneficial ; wliile sometimes — especially in acute inflammatory con- 
ditions — the employment of hot fomentations or poultices, an ice-bag or 
Letter’s coil, a mustard leaf, or leeches may afford relief. If these measures 
fail, sedatives (see p. 833) may be administered, and in the event of their 
not being successful it may be necessary to resort to opiates, nepenthe or 
tincture of opium being tried at first, while if the pain still continue morphine 
may become necessary. 

Vomiting. — Milk is, in the majority of cases, the best food, to which 
sodium citrate (15 grains to each 10 ounces) may be added. If milk be 
not tolerated, peptonised milk, whey, albumin water, milk gruel, koumiss, 
or strong meat essences may be sipped, the patient not being allowed any 
solid food, A brisk purge should be administered, and bismuth with hydro- 
cyanic acid may be given. Counter-irritation over the epigastrium is occasion- 
ally of some help for the relief of vomiting. If, in spite of these measures, 
the vomiting still continue, all food, and even water and drugs, by the mouth 
should be stopped, and resort be had to rectal feeding. The great advantage 
in these cases of rectal feeding with milk pancrcatized for at least 24®hours 
is not sufficiently appreciated. 

Having now discussed the various therapeutic measures which may be 
applicable to any form of cardiac disorder, these need not be again referred 
to when we come to consider the treatment of the individual cardiac affec- 
tions : in tliis way much repetition will be saved. 

Frederick W. Price. 


FUNCTIONAL DISORDERS OF THE HEART 

By functional disorders of the heart arc meant those which occur in- 
dependently of anj structural change, whether of the valves, this mybeardiumg^ 
oftKelTOSTCteS'; they are merely disorders of functidfl,‘no organic lesion being 
necc^ssarn^pfesefit. " It should be remembered, however, that any variety 
of fuficfibhai disorder may be found in association with, though independent 
of, organic disease, especially if cardiac failure be present ; and, further, that 
a persistent functional disorder may terminate in organic disease, although 
not necessarily so. Some writers deny the existence of function^ disorder 
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of the heart altogether, being of opinion that in eve^ case some structural 
change not only exists but accounts for the malady. Such a view is, in 
my opinion, untenable. I wish to emphasise at this stage, however, that 
. in a not inconsiderable percentage of cases a diagnosis of functional disorder 
is erroneously made owing to the fact that the existence of organic disease 
has not been detected, because the examination has been conducted either 
with insufficient care or has been incomplete. As far as my experience goes, 
this applies especially to four classes of cases, namely ; (1) Those with en- 
largement of the heart due to chronic myocardial disease, especially chronic 
interstitial myocarditis, unaccompanied by valvular disease ; (2) cases of 
arterial disease ; (3) less frequently, cases of mitral stenosis ; and (4) still 
less frequently, cases of chronic adhesive pericarditis. 

Taking chronic myocardial disease first, I have been surprised at the 
comparative frequency with which these cases are overlooked, due, in my 
opinion, to a lack of appreciation of the great impedance of determining 
accurately the size of the heart, especially in cases in which the apex-beat 
is either faint or absent ; and also to a lack of knowledge of the size of the 
normal heart in persons of different size and weight and age. A combinatioil 
of the existence of subjective symptoms during or after physical exertion, 
enlargement of the heart, and an absence of physical signs indicative of a 
valvular lesion are of the utmost importance in the diagnosis of chronic myo- 
cardial disease. With regard to arterial disease, the importance of examining 
the walls of other arteries than the radial should be remembered. How 
frequently is arterial disease excluded as the result merely of an examination 
of a short length of the radial artery alone I Not only the radial, but at 
least the brachial and temporal arteries should be examined. Moreover, 
examination of the retinal arteries with the ophthalmoscope and of the aorta 
with X-Eays will often provide evidence of arterial disease when the peri- 
pheral vessels appear to be little, if any, affected. With regard to mitral 
stenosis, the lesion is often unrecognised, because the locality of the character- 
istic murmur is not infrequently very limited, or because of an omission to 
examine the patient both in the standing position and on lying down, and 
before and after exercise, or because in some cases there is from time to time 
,a complete absence of a thrill and murmur. 1 would emphasize the importance 
of a searching examination for organic disease of the valves, the myocardium 
and the arteries in all cases which on first consideration might be regarded 
, as being merely functional. 

Among functional disorders may be included palpitation, tachycardia, 
bradycar£a, irregular action of the heart, paroxysmal tachycardia, “ irritable 
heart ” — ^including “ soldier’s heart,” primary cardiac overstrain, and cardiac 
'pain. No doubt some of these disorders may be either functional, or due to 
organic disease. With regard to irregular action of the heart, it depends 
upon the type. It is almost universally agreed that sinus irregularity is 
always functional. Extra-systoles may or may not be due to some structural , 
change in the myocardium. It is true that cases of auriculo- ventricular block 
have been recorded in which there was an absence of any demonstrable lesion 
of the junctional tissue ; but in some of these the vagus was found to be 
affected. In the vast majority of cases, auricular fibrillation and auricular 
flutter are indicative of some myocardial change. With regard to what is 
called soldier’s heart,” as the result of a detailed examination of a large 
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number of cases, I am opinion that the affection is sometimes due to chrcnic 
interstitial myocarditis, frequently in association with arterial disease, which 
has not been diagnosed. I am equally certain, on the other hand, that 
primary cardiac overstrain may occur in persons with previously sound 
hearts, and even in those who have been properly trained. A history of 
excessive physical exertion resulting in primary cardiac overstrain is some- 
times not obtained because of insufficient care in taking the history of the 
case. 

It is not my purpose to deal with the setiology of functional disorders 
of the heart in general, but I would emphasise the importance of alwkys 
remembering the possibility of toxic conditions affecting the heart. This 
may occur without producing structural changes. Such toxic conditionsi 
may be brought about by acute infective diseases, focal sepsis, Graves*] 
disease, pulmonary tuberculosis, and the excessive use of tea, coffee, tobacco| 
and alcohol. / 

Palpitation 

By palpitation is meant the consciousn ess of the cardiac impa ct against 
the chest-wall, anj^y^lh this there is f reqiicSny'IBht' hot always, an inSreasem 
rHey"*TBe*"t>l^m, as used' Kerc,"'3des not include the sensati6ns"wliich'’''B!S5^ 
be^resent in extra-systoles, auricular fibrillation, auricular flutter, or paroxys- 
mal tachycardia ; it will further be restricted to those cases in which the 
consciousness of the cardiac impact occurs in attacks. 

i£tiology. — While palpitation may occur in organic disease of the heart — 
valvular or myocardial — ^it should be remembered that it is probably more 
frequently and most characteristically met with apart from organic disease. 
It is more common in females than in males. The condition is often reflex 
in origin, as, for example, when the result of dyspepsia — particularly those 
forms of it which are attended with flatulent distension of the stomach or 
colon, and in uterine disorders. Among other causes are excessive indulgence 
in the use of tea, coffee, alcohol, or tobacco ; conditions which tend to produce 
exhaustion or undue excitability of the nervous system, among which may 
be enumerated puberty, the period of menstruation, the menopause, neuras- 
thenia, hysteria, mental excitement or overstrain, exhausting illnesses, and 
following the acute fevers. The immediate cause of an attack is frequently v 
emotion or excessive physical exertion. 

Symptoms. — The attack may last from a few seconds to a few hours. 
It is usually, though not always, gradual in onset, and it passes off gradually. 
The subjective symptoms vary from a sensation of a gentle impact in the 
slightest attacks, to the consciousness of a \dolent one against the chest-wall, 
accompanied by a sense of great distress, and ev’en associated with actual 
pain in the praecordium in the severer forms of the attack. In some instances 
there is a sense of faintness, and more rarely the fear of impending death. 
Complaint is sometimes made of flushing of the face, tinnitus aurium, a 
sensation of throbbing in the head, and giddiness. The pulse-rate is, as 
a rule, increased, though in some cases there is an absence of tachycardia ; 
it is increased by physical exertion, which is not the case in paroxysmal 
tachycardia. The pulse may be of moderate or only small volume, and its . 
character may resemble that of the pulsus celer. The large arteries, such' 
as the carotid, may exhibit marked pulsation. The apex-beat is fotu:(^ 
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to be in the normal position, and its area and force are generally much in- 
creased. On percussion, the area of cardiac impairment shows no increase 
in size, unless valvular or^ myocardial disease be present, while on auscultation, 
the cardiac sounds are found to be abnormally loud, clear, and ringing in 
character, and the second sound at the base much exaggerated. Excepting 
in cases of organic disease of the heart or anaemia, as a rule, no murmur is 
audible, although occasionally an apical systolic murmur, soft in character, 
may be heard during the attack. In dyspeptic patients, complete or partial 
relief may coincide with the eructation of a large quantity of gas. A sense of 
exhaustion is usually complained of after the paroxysm has passed off. 

Prognosis.- ’The prognosis is good, if no organic disease be present, 
although it may be dillicult to eradicate the cause of th^ondition. 

Treatment. — This has already been considered. 

Cardtac Pain 

As has already been pointed out, pain in the prrecordium may not only 
occur in organic di.sease of the heart, but is also frequently met with apart 
from organic disease, especially in females. It is often reflex in origin, as, for 
example, when the result of d 3 ^spepsia — particularly those forms of it which 
arc attended with flatulent distension of the stomach or colon, and in uterine 
disorders. Among other causes arc primary cardiac overstrain ; toxic 
conditions, such as occur in influenza and diphtheria, and as the result of 
excessive indulgence in the use of tea, coffee, tobacco, or alcohol — neuras- 
thenia, hysteria, emotional states, and sexual excess. 

Treatment. — This has been discussed previously. 

Tachycardia 

Definition.— By the term tachycardia is meant frequent action of the 
heart. It will here be used in a restricted sense, not including the frequent 
acfionpwliich is often present during attacks of palpitation- -which has already 
been described, or that due to an abnormal rhythm — which will be dis- 
cussed later on. 

Etiology. — The condition may be physiological. In some perfectly 
healthy individuals the normal cardiac rate is always frequent, and has 
been known, although very rarely, to average 120 a minute. It is diffi- 
cult, therefore, to decide when an increase of the cardiac rate in an individual 
is pathological ; in this connection, a record of the past history is of value. 

The pathological form of tachycardia may be the result of the excessive 
use of alcohol, tobacco, tea, and coffee, focal sepsis, pulmonary tuberculosis, 
Graves’ disease, most iforms of cardiac disease, primary cardiac overstrain, 
states of exhaustion, acute and subacute inflammatory conditions, pyrexia, 
I neurasthenia and emotional states, certain organic diseases of the nervous, 
(system, reflex irritation from uterine or ovarian disease, the use of certain 
{ drugs, such as atropine, and as a sequel of influenza. 

In the pathological form of the condition, the increase in the cardiac rate 
may only be induced by change of posture or other forms of physical exertion ; 
or it may be persistently above the normal. 

In contra-distinction to tachycardia due to an abnormal rhythm, the 
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only abnormality in polygraphic and electro-cardiographic curves is the 
acceleration of the cardiac rate. 

Treatment. — This has already been described. 

Bradycardia 

Definition. — By the term bradycardia is meant infrequent action of the 
hear t. It must be distinguished from infrequency 

wrisi, since the latter also includes ventricular extrasystole which is so feeble 
that the wave fails to reach the wrist. The term bradycardia may be used 
in two different senses : it may be restricted to infrequent action of the heart 
as a whole, the auricular rate being diminished 'pari passu with that of the 
ventricle — sinus bradycardia ; or it may be employed to include also cases 
of infrequencjTbf the ventricular rate alo^'‘-‘^Je auricular rate being unaffected 
— ventricular bradycardia, which groil}) includes partial and complete 
auriculo^entricular block, some cases of auricular fibrillation, and some 
cases of auricular flutter. The term will be employed in the former sense. 

iEtiology. — Bradycardia may be physiological, especially in males. 
In some perfectly healthy individuals the normal pulse is always infrequent, 
a pulse-rate of 50 not being very uncommon, and, indeed, cases have been re- 
corded of a pulse-rate of 40 in a healthy individual. Further, it must be noted 
that as age advances the rate of the heart normally becomes less frequent. 

The pathological form of the condition, which is found more frequently 
in males, may be the result of some form of cardiac disease — especially 
aortic stenosis and fatty degeneration of the myocardium, coronary disease, 
and primary cardiac overstrain ; states of collapse or exhaustion, and during 
the convalescence of acute infective diseases, especisilly influenza, diphtheria, 
pneumonia, typhoid and typhus ; toxic conditions, such as jaundice, diabetes, 
urjernia, influenza and diphtheria, and the use of certain drugs, such as 
digitalis, muscarine, opium, coffee, and tobacco ; hypothyroidism ; certain 
diseases of the nervous system ; diseases of the digestive system, such as 
chronic dyspepsia, gastric dilatation, ulcer, and cancer ; in the puerperal 
state ; and occasionally in diseases of the urinary or respiratory system, and 
in sunstroke. 

Sino-auricular block is a very rare cause of bradycardia. 

Irregular Action of the Heart 

The subject of irregular action of the heart is of very great practical 
importance. Formerly it was notoriously a source of perplexity and difficulty 
to the clinician. It was known that irregularity of the pulse might, on the 
one hand, signify deflnite and even serious impairment or disease of the 
heart, .or, on the other hand, that it might be of no practical importance. 
It was not possible, however, to determine the significance of the irregularity 
in any given case, because there were no means of differentiating the types 
of irregularity, or what any particular type signified. The employment 
of the clinical polygraph and of the electro-car^ograph has changed ail. 
this, and the problem has been solved ; for we are now able to classify almost 
every case of irregular action of the heart into types, and we know what 
each type signifies. I would emphasise that the work of elucidation having 
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been accomplished by means of the cUnioal polygraph and the electr^ 
cardiograph, it is not npw necessary to employ either of these instr^ents 
in the great majority of cases, the use of a sphygmograph being sufficient, 
and in a large proportion merely palpation and auscultation. For example, by 
means of the aid of palpation and auscultation alone it is almost always 
possible to determine whether intermission of the pulse occurring dunng 
the course of an acute infective disease is due to an extra-systole failing to 
reach the wrist, or to partial auriculo-ventricular block— a point of great 


prognostic importance. 

. All cases of cardiac irregularity, apart from comparatively rare ex- 
iccptions, fall into one of six groups : (1) What is called sinus irregularity , 
irregularity due to premature contraction of extra-systole ; (3) irreguJarity 
' j ^ r to hea^t -nlarity due to pulsus alternans ; (5) irregularity 

^due to 5iii56ular fibrillation ; anu ..f.s ^^regularity due to auricular flutter. 

It may be advisable to describe here jg meant by the terms “ inter- 

mittent ” pulse or a “ dropped beat “ pulsus bigv.^aminus*’ or “ coupling of 
the beats,’* and “ pulsus trigeminus.” 

Intermission of the pulse is a form of irregularity which is not uLVwicomraon. 
By irfsr fneant a condition in which the normal rhythm of the pulse is lult^fer- 
rupted, either occasionally or more frequently, either *at regular or irregular 
intervals, by an abnormally long pause during which no wave is fett' at 
the wrist, a beat being missed. It is of great importance to understand how 
interniission of the pulse is caused, especially from the point of view of prognosis. 
By far the commonest cause is a pr emat ure contraction of the ventricle 
(“ extra-systole ”) which is so feeble that the wave fails to reach the wrisr; 
the next most common cause is partml h^art-blppk, while the condition is 
occasionally due to sinus irregularity, anS very rarely to sino-auricular block. 
The differential diagnoSs between extra-systole and pafHal heart-block 
is fully discussed under extra-systole. The differential diagnosis also between 
occasional dropped beats due on the one hand to sinus irregularity and on 
the other to partial heart-block is discussed under heart-block. 

Hj pulsus bigeminus or coupling of the heats is jgjeant a condition in wluch 
the pulse‘^KWS'dcct^ regularly in pairs, for long or short periods. ' The paireS 
beaitsjmay occur at regular intervals, or at irregular intervals, and some 
wnfersTestrict the term pwZifis higeminus to the former condition, and the 
term coupling of the beats to the latter. When the paired beats fall at regular 
intervals, the commonest cause is the occurrence of extra-systoles, usually 
v entricular, in cases in jirhich the fundamental or sinus rhythm is otherwise 
mamtame?; » either a single extra-systole with its succeeding compensatory 
pause occurring regularly after each normal beat (Fig. 27), or such occurring 
after every two normal beats, the premature contraction in the latter case, 
however, being so feeble that no waves reaches the wrist. The next most 
common cause is partial heart; block, when the ventricle fails to respond to 
every third beat of tfie auricle (Pig! 28), A rare cause is s ino-au ricular hlppk* 
in which the auricle fails to respond to every third impulse generated at the 
sinus. When the paired beats fall at irregular intervals, the cause is the 
occurrence of a ventricular extra-systole occurring regularly after each 
normal ventricular contraction in cases of auricular fibrillation ; this may 
occur independently of the action of digitalis, although it is usually due to it 
(Kg. 43). 
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By wUus trigefhdnus is meant a condition in which the pulse-beats are 
grouped m^threes. The causes of this eondilfdii are"^ "^(1) the ocdlimnce of 
extr^ systolei^^^^^^ a single extra-systole with its succeeding compensatory 
pause occurring regularly after every two normal beats, or such occurring 



Fio. 27. — Palflos bigeminus, due to a single extra-systole with its succeeding compensator^ 
pause occurring regularly after each normal beat. 

after every three normal beats and failing to send a wave to the wrist ; (5;\ 
partial heart-block, when the ventricle fails to respond to every fourth befg i 
of the auricle ; and, rarely, (3) sino-auricular block, in which the auricle fai - - 
to respond to eveiy fourth impulse generated at the sinus. As pulsus 



bigeminus and pulsus trigeminus are met with in conditions other than extra- 
systole, they are not pathognomonic of the latter condition. The distinguish- 
ing features between pulsus bigeminus or pulsus trigeminus, due on the one 
hand to extra-systole and to partial heart-block on the other hand, may be 
established, with a view to differential diagnosis, in the same way as in the 
case of an intermittent pulse. 

• 

“ Irritable Heart 

This term may be used in two ways, namely, (1) the “ irritable heart of 
soldiers, **and (2) a condition which is sometimes met with during adolescence. 
The first of these will be discussed later. The second condition is met with 
more especially in badly developed subjects, and is often associated with an 
unstable nervous systenj., auto-intoxication, and dyspepsia. It may or may 
noTTiiave been brought on by excessive or injudicious physical exertion. 
The symptoms and diagnosis do not differ from those which obtain in the 
“ irritable heart of soldiers.” The prognosis is good, the patient improving 
as physical and mental development proceeds. With regard to treatment, 
a searching inquiry should be made for toxic conditions. The patient should 
rest before and after meals, all food should be thoroughly masticated, the 
amount of fluid to be taken with food should be restricted, and digestive dis- 
orders treated if present. Breathing exercises, graduated exercises, and all 
other agencies which tend to physical and mental development, should be 
tried. Otherwise, the treatment is the same as that of the irritable heart of 
soldiers.” 
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SINUS IRREGULARITY 

It has already been pointed out that excitability of the heart is most 
marked in the remains of the sinus venosus at the orifices of the great veins, 
and that the rhythm of the sinus governs the rhythm of the remaining seg- 
^I^ients of the heart. Further, it has been shown that the heart possesses 



Fiq. 29. — Simultaneous tra(‘ings of the respiration and the radial pulse, from a healthy 
boy aged 14, showing sinus irregularity. 


the power of contracting and dilating independently of any extrinsic nervous 
influence ; but, at the same time, the activity of the various functions of the 
muscle-fibres is under nervous control. While normally the rhythm of 
the sinus is a fairly regular one, in by no means a small percentage of in- 
dividuals the rhythm is not regular. In all pobability this irregularity 
is of vagus origin, due to an unusual susceptibility of the vagus centre to 



FlO. 30. — Simultaneous tracings of the jugular and radial pulses, from a healthy boy 
aged 7, showing sinus irregularity. 


impulses from distant parts, and these impulses being transmitted reflexly 
w riic heart. The chief characteristic of sinus irregularity is the variation 
m iEe'Tenglh of the diastolic period of the cardiac cycle, the systolic period 
remaining constant. The irregularity, which may be slight or marked, 
diminishes, and may even disappear with an increase, while it is apt to 
increase or return with a diminution, of the cardiac rate. 

^Etiology. — Sinus irregularity is much more frequently met with in the 
young, being indeed fairly common in young adults ; but it may occur at all 
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ages. There is a greater tendency to sinus irregularity after a febrile illness, 
and it may be first noticed then. Tfiere is usm ll ^a relaiionshi;j^ to 

resmraUorL The irregularity is most marked during slow respiration, 
ana niay indeed only be noted on deep breathing. The rate of the heart 
usually gradually quickens during full inspiration, and gradually lessens^ 
during full expiration ; but while generally the rate of the pulse waxesj 
and wanes with respiratory movements, in some cases there is an abrupt 
slowing of one or two beats with expiration. Sinus irregularity may occur 
during the administration of digitalis, and even the act of swallowing may 
produce it — the heart-rate during the act being quickened for a few beats, 
followed by a reduction in the rate. 

Symptoms. Uauiiily there are no subjective symptoms of the con- 
dition ; but very rarely the abnormal pause between any two beats of the 
heart is so long that symptoms of cerebral anaemia, such as giddiness or 
syncope, occur. On auscultation, the interval between the first and second 
sounds is found to be constant, while the varying length of the diastolic 
interval can be detected. If a tracing of the radial artery be taken, the 
intervals between the beats will be found to vary, but the actual variations 
are not numerous, while the pulse-beats are of equal or nearly equal size 
(Figs. 29 and 30). A polygraphic tracing (Fig. 30) and an electro-cardiogram 
(Figs. 79-81) show that a ventricular contraction follows each auricular 
contraction in the usual way, and that the whole heart is affected by the 
irregularity. 

Diagnosis. — A diagnosis may be made by auscultation, or by a study of 
a sphygmogram, or of a polygraphic or electro-cardiographic record. When 
irregularity of the cardiac action is found to be definitely related to respiration^ 
it is in all probability of the sinus type. 

Prognosis. — There is no reason to suppose that sinus irregularity is either 
indicative of an impaired heart, or that it adds to the gravity of any diseased 
cardiac condition which may be present. The condition itself, therefore, 
may be entirely disregarded, and the prognosis based upon any other 
abnormal signs which may exist. • 

Treatment. — No treatment of this condition is required. 


THE EXTRA-SYSTOLE 

By extra-systole is meant the premature contraction of the auricle ; 
(auricular extra-systole*), or of the, ventricle (ventricular extra-systole), or \ 
of both chambers together (auriculo- ventricular or nodal extra-systole), while 
the fundamental or sinus rhythm is otherwise maintained in most cases. 
Usually the extra-systole is followed by a long pause (compensatory pause). 
Rarely the premature contraction occurs between two normal beats (inter- 
polated extra-systole). Two or more premature contractions of the auricle or 
ventricle may follow one another (multiple extra-systoles). 

It has been shown that, while normally the stimulus for contraction 
arises in the sinus part of the auricle, if any other portion of the remains of 
the primitive cardiac tube becomes more excitable the stimulus for con- 
traction arises at that point, and, for this reason, the different parts 
of the heart are capable of independent contraction. In abnormal 
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conditions the auricle, some part of the auriculo-ventricular junctional 
tissues — either the auriculo-ventricular node, or the auriculo-ventricular 
bundle above its division into two branches — or the ventricle below the divi- 
sion of the au^iculo-ventricula^ bundle into two branches, may become 
temporarily more excitable than the sinus, in which case the stimulus for 
contraction starts at that particular point, the result being that a contraction 
takes place before the anticipated time. If the stimulus starts in the auricle, 
there is a premature contraction of that chamber ; if in the auricular- ventri- 
cular junctional tissues there is a premature contraction of both auricle 
and ventricle together ; while if it start in the ventricle there is a premature 
contraction of the ventricle. In each case the sinus rhythm remains un- 
laltered. It will thus be seen that an extra-systole indicates that some 
roortion of the heart below the sinus is temporarily more excitable than the 
minus. 

Extra-systoles may appear at long, or at frequent irregular intervals, 
or regularly after each beat, or after every second or third, or more normal 
beats, or in paroxysms, the last being an infrequent cause of paroxysmal 
tachycardia. Of the three varieties the auricular and ventricular are the 
most important from the clinical point of view ; the ventricular is the most 
cqmpaon ; all of them, however, may occur in the same subject. 

"Tiie Ventricular Variety op Extra;Systole. — We may take this 
variety forli^e purpose of ilTustratfon. 'While the chambers of the heart are 
contracting in the normal fashion, a premature contraction of the ventricle 
takes place, this arising independently of a stimulus from the auricle, which 
maintains its usual rhythm and contracts as the result of the normal stimulus 
from the sinus. The exact time at which the premature contraction of 
the ventricle takes place is either immediately before the systole of the 
auricle (Fig. 31), or — as is usually the case — synchronously with it, or 
after it, but prior to that point of time at which it would have occurred if 
this had T)een in response to a stimulus received from the auricle in the 
normal way. In most cases the succeeding impulse from the auricle fails 
to causj a contraction of the ventricle; for this reason the pause which 
follows the premature contraction is abnormally long, being called the com- 
fWn8at(y^,p§y^e, When this prolonged diastole and tlie preceding shorf cne3 
diastole together equal in time two normal cardiac cycles, the compensatory 
pause is said to be comjplete. Since during the prolonged pause the ventricle 
has had an unusually" long period in wdiich to fill and recuperate, the pulse- 
beat immediately following a compensatory pause has often a greater ampli- 
tude than on other occasions. Sometimes, more especially when the cardiac 
rate is slow, a ventricular extra-systole occurs so early in the cardiac cycle 
that the ventricle does contract in response to the normal stimulus w^hich 
is transmitted from the auricle immediately after the premature contraction ; 
in this wajr a premature contraction is interpolated between two normal 
beats. This form of the extra-systole is called “ interpolated ” (Fig. 32). 

On auscultation, in the vast majority of casesr ^woTheart-sounds are 
ynchrono^s with eaej ^ extra^systole. these forming with tliose of the pre- 
ceding nd^maT^nlractron a group of four sounds. Sometimes, however, the 
extra-systole occurs early in diastole, and before the cardiac muscle has had 
sufficient time to recover fully from the preceding systole, in which event the 
premature contraction is so feeble as to fail to open the aortic valves, and 
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only the first sound is heard ; in this way a group of three .sounds becomes 
audible. Very rarely the premature contraction is so feeGIe^as hot to produce 
any cardiac sounds whatever. 

The amplitude of the pulse-wave of an extra-systole is not so great as 
that of a contraction occurring at a normal interval, because the heart muscle 



Fta. 31.- -Simultaneous tracings of the jugular and radial pulses, showing a ventricular 
extra-systole at Ex.a. The usual rhythm of the auricle is maintained. The extra- 
systole in the jugular tracing is represented by the wave c', immediately before the 
systole of the auricle. The compensatory pause is complete. 

has not had time to recover from its previous effort. The earlier an extra- 
systole occurs in the diastole, the more feeble it is ; it may be so feeble that 
no wave is felt at the wrist, so that there is simply an abnormally long pause, 
resulting in what is called a “dropped beat’’ or an “intermittent” pulse; 
as has been already noted, an extra-systole which fails to reach the 
wrist is, indeed, the most usual cause of an intermittent pulse. If a single » 
extra-systole with its succeeding compensatory pause occurs regularly after | 



P'la. 32. — {Simultaneous tracings of the jugular and radial pulses, showing an interpolated 
ventricular extra-systole (c' and r"), represented in the diagram by the downstroko -f . 
The downstrokes in the space represent the auricular waves (a) in the jugular, 
and the downstrokes in the space Vs represent the carotid waves c, and the slanting 
lines connecting them represent the a-c interval (Mackenzie). 

each normal beat, then the beats at the cardiac apex occur in pairs, as. 
also do the pulse-beats, the condition being called pulsus higeminus (Fig.j 
27). Simihrly, if a single extra-systole with its succeeding compensatory 
pause occurs after every two normal beats, then the apex-beat occurs in 
threes, as alsp do the pulse-beats, the condition being known as pulsus 
trigeminus ; but if the premature contraction is so feeble that no wave 
reaches the wrist, the pulse-beats are paired. 

If a pol^graphic record of a case of ventricular extra-systole (Fig. 31) 
be analysed it will be found that, as the normal rhythm proceeds as usual 
the a wave appears at regular intervals ; each a wave is followed by a 
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c wave, except when an extra-systole occurs, when the c wave either pre- 
cedes the a wave, or — as is more commonly the case — occurs synchronously 
with it, in which case the amplitude of the wave is correspondingly increased* 
Auricular Variety of Extra-Systole. — In this variety there is a 
premature contraction of the auricle, the stimulus arising in the wall of the 
auricle prior to the normal stimulus from the sinus. The premature con- 
traction of the auricle is usually followed by a premature contraction of 
the ventricle, following the usual transmission of the stimulus from the 
auricle along the auriculo-ventricular bundle. Not infrequently, in the case 
of extra-systole the stimulus from auricle to ventricle travels slowly, so that 
the a-c interval is lengthened (Fig. 33), and the prematurity of the ventricular 
systole is consequently not so great as that of the auricle ; in this way the 
compensatory pause is shortened. In some instances the contraction which 
immediately follows the extra-systole takes place rather earlier than the 
normal interval, this being probably due to the unusual length of the rest 
period ; in this way there is further encroachment upon tfie coiripensatory 



Fla. 33. —Simultaneous tracings of the jugular and radial pulses, showing auricular extra- 
systoles, marked in the sphygmogram, and a'c'v' in the jugular tracing. 

The a-c interval of the premature beat is more than ^th second ; with the rhythmic 
be^ts it is normal. 

pause. This is less marked in the case of the second contraction, and it 
disappears within a few cycles. Sometimes there are variations in the rate 
of transmission of these auricular premature contractions to the ventricle. 

Occasionally the stimulus from the auricle does not reach the ventricle 
at all, and no premature contraction of this chamber takes place, in which 
event the premature contraction of the auricle is -not followed by a pre- 
mature contraction of the ventricle, the condition being known as “ blocked 
auricular ^ extra-sys toles.” In these cases a long pause is to be noted in 
the sphygmo^am. As in the case of the ventricular variety, an auricular 
extra-systole is followed by a lengthened pause ; but, with rare exceptions, 
this compensatory pause is not complete. In some cases, however, the 
compensatory pause is complete. 

It a polygraphic record of a case of auricular extra-systole (Fig. 33) be 
analysed, it will be found that each c wave is preceded by an a wave, while 
there is a premature a wave and a premature c wave, sometimes with an 
increased a-c interval, and an alteration of the relative position of the beats 
following the extra-systole. 
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AURlCULO-V»>JTRIOUIiAR OR NoDAL VARIETY OP ExTRA-SySTOLE. — In 
this ffie'sGmuIus'tdr^?emature"c6ttEra'ction7)ngin^ part 

6i the auriculo- ventricular junctional tissues, travelling upwards into the 
auricle and downwards into the ventricle, and giving rise to a premature and 
simultaneous contraction of both auricle and ventricle. The premature 
ventricular contraction more or less coincides with that of the auricle, but 
this is by no means absolute ; the contraction of both chambers may be 
absolutely synchronous (Fig. 34), or the ventricular systole may begin after 
or before that of the auricle. When the auricular contraction occurs before 
that of the ventricle, the period of time betvfeen the contraction of the upper 
and lower chambers is shortened. The compensatory pause may or may 
not be complete. 

In a tracing of the jugular vein from a case of auriculo- ventricular extra- 
systole (Fig, 34) there is prematurity of the a wave, and also of the c wave ; 
when the premature contraction of the chambers is synchronous both 
waves are combined, in which case the amplitude of the wave is increased ; 
when the auricular contraction occurs before that of the ventricle, the a wave 
precedes the c wave, but the a-c interval is diminished to about 0*10 sec. 



Fig. 34. — Simultaneous tracings of the jugular and radial pulses, showing auriculO'Ven« 
tricular cxtra-systolcs, marked Er.fi. in the sphygmogram, and a' c' in the jugular 
tracing. The premature ventricular contraction practically coincides with that of 
the auricle. 

In the ventricular and auriculo- ventricular varieties of extra-systeles, in 
contrast with the “ double ” venous pulsation in the jugular vein which may be 
visible in the case of the auricular variety, there is usually an unduly large 
“ single ” pulsation coincident with the premature contraction ; this is due to 
the contraction of the upper and lower chambers of the heart occurring | 
synchronously, the result being that the auricle, instead of discharging « 
its contents into the ventricle, does so into the venae cava). 

Paroxysms of extra-systoles of auricular origin may occur, and may give 
rise to short paroxysms of tachycardia, with a regular pulse, or to irregu- 
larity of the pulse rhythm when the response of the ventricle to auricular 
contraction is at irregular intervals. Paroxysms of extra-systoles of ven- 
tricular origin may also occur (Fig. 98) ; as a rule these only persist for a few 
cardiac cycles. 

iEtiology and Pathology. — Extra-systoles may be met with at anjr age, 
but they are much more frequent in the middle-aged and elderly than in the ^ 
young. They are rare during the first decade of life. Extra-systoles are of 
more common occurrence in men than in women, and are also more usual in 
the subjects of organic heart disease than in those who are not, and are more 
frequent in myocardial degeneration than in valvular disease. But there is 
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a large group of cases in which extra-systoles are present without any other 
manifest cardiac abnormality. They are to be found, for example, in persons 
with a history of rheumatic infection, the victims of tobacco poisoning, in 
digestive disturbances, supernormal blood-pressure, neurasthenia, and as a 
result of the administration of certain poisons, especially digitalis and aconi- 
tine; while in a considerable proportion of cases there is no ascertainable cause. 

Extra-systoles indicate that at the time of the premature contraction 
some portion of the myocardium below the sinus is more excitable than the 
sinus. This may or may not be due to some structural change in the myo- 
cardium ; it may, for example, be caused by poisoning of the hesjt wall 
without structural damage. 

Subjective Symptoms. — An individual in whom extra-systoles occur 
may be quite unconscious of their presence. On the other hand, he may 
experience certain sensations, which may cause worry and anxiety, parti- 
cularly if ho have retired to bed, and for this reason it is most important 
that the nature of the complaint should be recognised. The patient may 
experience a sensation of fluttering in the chest when a premature beat occurs : 
or he may be conscious of the long pause and comjflain of intermission of 
the pulse, or that the “ heart stops ’’ ; or the contraction of the heart following 
the pause may be accompanied by the consciousness of a thud or shock 
in the region of the heart, sometimes followed by a feeling of exhaustion. 
The patient may complain of a .ensation of a “ catch in tlic breath,*’ or of 
“ gripping in the throat.” Very rarely, duiing a prolonged pause, faintness, 
sweating and actual syncope may take place, and the anxiety of the patient 
may be great. 

Diagnosis. — Rxtra-aystolcs may be recognised with certainty by means 
of the clinical polygraph or the electro-cardiograph. Bnt it is important for 
the practitioner to recognise that in the great majority of cases a correct diagnosis 
can'^he made simply by palpation and auscultation. The normal rhythm of 
the heart is disturbed by the occurrence of a premature beat in the radial 
pulse and at the cardiac apex, followed by an abnormally long pause. The 
auscultatory signs have already been noted ; they are of great diagnostic 
value. When, on palpation of the radial artery, an apparently otherwise 
regular pulse is sometimes interrupted by an unusually long pause, it should 
suggest either an extra-systole which is so feeble that no wave is felt at the 
wrist, or partial heart-block. When extra-systole is responsible for this un- 
usually long pause a premature beat can be detected cU the cardiac apeXy and on 
'auscultaMon one or two heart sounds will, in the great majority of cases, be 
audible during the early part of the pause, because theoVentri-cle has contraxated ; 
whereas in the case of , partial heart-block, there will be absence of an apex-thrust 
and of heart-sounds during the pause, because the ventricle has failed to contract. 
Further, in these cases of extra-systole, a wave is usually present in a sphygmo- 
grapliic tracing, and a premature contraction is always visible in a tracing of 
the apex- beat. These three features are almost invariably sufficient to 

g atinguish between an intermittent pulse due to an extra-systole which fails - 
I reach the wrist and an intermittent pulse due to partial heart-block. A 
polygraphic tracing or an electro-cardiogram will place the matter beyond 
all possibility of doubt. It may here be noted that it is necessary to exclude 
sinus in egularity, and also si no-auricular block, in cases of an unusually long 
pause in the radial pulse. The differential diagnosis between pulsus bigeminus. 
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pulsus trigeminus, and infrequency, including halving, of the pulse rate, 
due on the one hand to extra-systoles, and on the other to partial heart-block, 
can readily be made, as a rule, by means of palpation and aucultation. 

It is sometimes very difficult, if not impossible, by palpation and 
auscultation alone, to diagnose extra-systoles, occurring frequently and 
at irregular intervals, especially if of auricular origin, from auricular 
fibrillation ; but in such cases a sphygmographic tracing is almost invariably 
sufficient. It is also necessary to exclude auricular flutter when the response 
of the ventricle to auricular contraction is at irregular intervals (pp. 879, 
880, and Fig. 96). 

Prognosis. — The question of prognosis of extra-systoles is very important. 
Unfortunately the lay mind has come to attach an unnecessary significance 
to them. Furthermore, it is important that the medical practitioner should 
understand that extra-systoles constitute one of the most frequent causes 
of irregularity of the pulse, and that an extra-systole which fails to reach 
the wrist is the commonest cause of an “ intermittent ’’ pulse. When extras 
systoles are considered by themselves — that isy without reference to the cotiditions 
with which they may he associated — there is so far no evidence for supposing 
that they are either indicative of an impaired heart or that they add to the 
gravity of any existing morbid condition. While it is true that extra-systoles 
may precede the occurrence of other forms of cardific irregularity, such as 
the complete irregularity associated with auricular fibrillation, it should be 
borne in mind that these might have arisen independently. The prognosis, 
therefore, should be based entirely upon the causal or associated conditio^. 

Treatment. — Our first duty is to reassure the patient ; this may be done 
with absolute confidence. 'J'he aetiology of extra-systole should be reviewed, 
the general health should receive attention, and if cardiac failure be present 
it should be treated on the lines laid down elsewhere. 1 have never found 
digitalis or quinidine of any value for the irregularity itself. Sedatives (see 
page 833) are frequently of benefit for the associated symptoms' especially 
when there is irritability of the nervous system or insomnia. 


HKART-BLOCK 
Stno-auricular Block 

Sino-auricular block ^s a rare condition, in which the auricle fails to 
respond to the normal stimulus from the sino-auricular node, and pauses 
of the whole heart occur, giving rise to an intermittence of the pulse, or 
“ dropped ” beat. The length of the long ])ause is generally rather less than 
the duration of two normal cardiac cycles. Occasionally, alternate stimuli 
from the sinus fail to excite the auricles, and a slow heart rate results. The 
rate may double abruptly on exertion. Barely successive stimuli from the 
sinus are blocked, resulting in long pauses of the heart and it may be a 
syncope or even Adams-Stokes syndrome. Sino-auricular block is sometimes 
induced by full doses of digitalis. The cause of the condition is not known, 
but in some cases it appears to be of vagal origin. Not infrequently it is 
associated with some degree of auriculo-ventricular block. 
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Auriculo-ventricular Block 

It has been noted that the stimulus for contraction is conveyed from fibre 
to fibre by means of a specialised function of the cardiac muscle-fibres called 
conductivity, and that the a-c interval in a polygraphic tracing is a measure 
of this function. 

There are three degrees of depressed conductivity : (1) The stimulus 
from the auricle to the ventricle may be merely delayed — that is, there is 
merely a prolongation of the interval which separates the commencement of 
contraction of the auricle and that of the ventricle, each stimulus of the 
auricle reaching the ventricle, which duly responds. (2) The stimulus does 
not always reach the ventricle — in other words, the ventricle does not always 
respond to the stimulus from the auricle. The first two degrees are called 
“ partial heart-block.” And (3) no impulses reach the ventricle from the 
auricle, so that the auricles and ventricles beat independently of each other ; 
the former in response to stimuli received from the sinus, and at an approxi- 
mate rate of 72 per minute ; and the latter as the result of stimuli arising 
in the auriculo-ventricular junctional tissues between the site of the lesion 



Fio. 35. — Simultaneous tracings of the jugular and radial pulses, from a case of myocardial 
degeneration. The o-c interval is more than ^th second. 

and the division of the auriculo-ventricular bundle into two branches, at 
about^30 per minute, because this is the normal ventricular rate ; this is 
catted “ complete heart-block,” “ disassociation of the auriculo-ventricular 
rhythm,” “ idio-ventricular rhythm,” or the “paroxysmal form of brady- 
cardia.” Rarely complete heart-block is associated with auricular fibrillation 
or auricular flutter. 

First Degree of Depressed Conductivity. — This grade of heart-block 
may give rise to irregularity of the pulse on account of variations in the 
length of the a-c interval. Some writers believe that contraction of the 
auricle produces a faint muffled sound, and that consequently when there is 
a slight delay between the auricular and ventricular contractions there may 
be a reduplication of the first sound, while if the delay be considerable, so 
that the contraction of the auricles falls in early diastole, there may be a 
reduplication of the second sound. It is also believed by some that in 
cases of mitral stenosis unaccompanied by auricular fibrillation a slight 
interval between the auriculo-systolic thrill and apex-beat, as well as 
between the auriculo-systolic murmur and first sound, is to be noted. 
In a polygraphic tracing, there is merely an increase in the ch-c interval, it 
exceeding }th of a second (Fig. 36). 
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OP Depressed Conductivity. — In this condition what 
are called “ dropped beats ^^ ’-dccui* (Fig, 36). TKese may be only occasional, 
or they may be more frequent. Or each third or fourth impulse may fail 
to reach the ventricle ; in the former case the ventricular beats are grouped 



Fia. 30. Simultaneous tracings of tho jugular and radial pulses, from a case of aortic 
and mitral disease, showing partial heart-block. U’here are three blocked auricular 
impulses. The a-c interval is ‘ ^/th second. 

in twos (Fig. 28), and in the latter they are grouped in threes, and in this 
way a bigeminal or trigeminal pulse results. Or every other impulse may 
fail lo reach the ventri(}le, giving rise to halving of the ventricular rate, the 
condition l)(‘ing spoken of as 2 : 1 ihythin (Fig. 37) ; or only each third or 
fourth aurieulai impulse may be transmitted to the ventricle, resulting in 
3 : 1 or 4 : 1 heart-block. In some eases certain ratios alternate. 

It might naturally be supposed that the length of the prolonged pause 



Fig. 37.- Simultaneous tracings of the jugular and radial pulses, showing continuous 
2 ; 1 auriculo-vcntricular block. The pulse-rato is 42 por minute. 

during a dropped beat would be equal to two regular pulse-beats ; such, 
however, is usually not the case for the following reason. There are varia- 
tions in the interval in association with dropped beats, there 

being a progressive increase of the As-Vs interval preceding and a 
progressive shortening of the interval following each dropped beat; the 
former is due to the increasing difficulty the impulses from the auricle have ii 
reaching the ventricle, and the latter to the rest which the ventricle has « 
experienced during the pause. The result of the progressive increase of the 
As-Vs interval prior to, and of the progressive shortening of the As to Vs 
interval after, the dropped beat is that the long pause becomes shortened. 
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When, however, there are no variations in the As-Vs interval in association 
with a dropped beat, the length of the prolonged pause is equal to two regular 
pulse-beats. 

2 : 1 heart-block gives rise to infrequency of the pulse-rate, the rh 3 rthm 
being regular. This grade of heart-block is sometimes continuous, but usually 
the ventricle responds from time to time to successive stimuli received from 
the auricle, the pulse-rate, therefore, being usually above 36 per minute. 

On analysis of a polygraphic tracing it will be found that the a wave 
is present at uniform intervals, and is of more frequent occurrence than the 
c or v waves — it may be even twice, three, or more times as frequent, 
according to the degree of block ; but, unlike complete heart-block, each 
c wave is preceded by an a Wtave (Figs. 36 to 38). 

(JoMr;.E TE HEART-BLpgjK:, — Here the pulse-rate is slow, usually not more 
than 36, and hot infrequently between 20 and 30 per minute, though some 
cases have been recorded in which the rate has been up to 60 or more beats 
per minute ; it is little influenced by physical exertion, emotion, or pyrexia, 
or, as a lule. by atropine. The beats are usually full and strong, and, as a 



Fig. 38.- Simultaneous tracings of the jugular and radial pulses, showing pattial heart- 
block. Note the progicsaive increase iii the tt-c inter\al of three buccessive 
rhythmic beats. 

rule, the rhythm is regular, the pulse being irregular, however, when extra- 
systole/^ are present. In a tracing of the radial artery small waves occurring 
at regular intervals on the descending limb of the pulse-beat, probably 
due to auricular systole, may sometimes be noted. The systolic blood- 
pressure is generally high, and during the long pause there is a considerable 
drop in pressure ; the mean blood-pressure is low. There is usually evidence 
of hypertrophy of the left ventricle. On inspection of the neck, regular 
pulsations in the jugular veins, at considerably more frequent intervals than, 
and having a constantly varying time-relation to, those of the radial and carotid 
“ arteries and the apex-beat, due to auricular systole, may sometimes be noted ; 
and in some instances a large pulsation in the jugular vein is seen from time 
to time when the auricular and ventricular contractions happen to coincide. 
On auscultation a first and second sound are found accompanying each 
contraction of the ventricle, and, in the opinion of some, faint muffled sounds 
may occasionally be heard during the long pauses, due to the contractions 
' of the auricle. Some writers, too, have noted an accentuation of the first 
leound, synchronous with the large pulsation in the jugular vein, when the 
auricular and ventricular contractions coincide. In the case of a lesion of ' 
either main division of the auriculo-ventricular bundle, the gallop rhythm 
may be audible, due to asynchronism of the two ventricles. 
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If a polygraphic tracing be analysed (Fig. 39), the disassociation of the 
auricular and ventricular rhythms is manifest. The a waves occur at regular 
intervals, and are more numerous than the c or v ‘waves, and the time-rela- 
tion of the a and c waves is a constantly varying one — the a waves at one time 
preceding, at another following, and at other times again coinciding with 
the c waves. When an a wave falls during the limits of ventricular systole 
its^amplitude is increased. Extra-systoles may be present. 

J i£tiology. — Heart-block is more common in males than in females. 
Most of the cases fall within two groups — (1) Patients, usually young adults, 
who have previously suffered from a rheumatic infection of the heart ; and 
(2) patients, usually elderly people, who arc suffering from chronic inter- 
stitial myocarditis. In the former group the block is almost always of slight 
degree ; but in these cases the higher degrees of heart-block are sometimes 
induced by full doses of one of the digitalis series of drugs. In the latter 
group there is a past history of syphilis in a small proportion of cases. The 
milder grades of heart-block may also be found in patients suffering from 
acute infective diseases, such as acute rheumatism, influenza, diphtheria, and 
pneumonia ; the condition, however, is usually temporary in these diseases. 



Fio. 30.- Simultanc'ous tracings of the jugular and radial pulses, from a woman aged 
25, with severe heart- failure, showing complete auriculo-vcntricular block. The 
auricular rate is 88, and the ventricular rate 30, per minute* 

Rarely complete heart-block is congenital, and may be due to interrujjjion of 
the auriculo- ventricular bundle by an aperture in the inter-ventricular septum. 

Pathology. The commonest pathological findings in cases of heart- 
block are ati^croma of the coronary arteries and fibrosis of the myocardium. 
Usually, involvement of the auriculo- ventricular junctional tissues is part 
of a widespread myocardial fibrosis, but occasionally the special artery to the 
bundle, a branch of the right coronary artery, is narrowed or occluded, and 
the lesion is more limited. Syphilitic lesions occur, but are not common, 
and even in syphilitic patients, atheroma of the coronary arteries may be 
the cause of heart-block. Acute inflammatory changes are found when 
heart-block occurs during an acute infective disease, such as diphtheria. 
Cases have been recorded, however, in which no lesion could be demonstrated 
in the auriculo-vcntricular junctional tissues, and the vagus has been held 
responsible. 

Symptoms. — Patients suffering from heart-block may complain of 
symptoms due to the associated cardiac lesions — whether valvular or myo-' 
oardial — which are almost invariably present, as well as of those due to the 
block itself ;' when, 'however, the %rves'ahd myocardium are normal, there 
may be a complete absence of subjective symptoms. 

55 
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The symptoms of valvular and myocardial disease will be dealt with later ; 
the commonest of these are dyspnoea, palpitation, fatigue, and pra3Cordiai 
pain on exertion. 

With regard to the symptotais due to the block itself, reference has already 
been made to the pulse, the blood-pressure, the auscultatory phenomena, 
and tlie polygiaphio records. In most cases symptoms due to the .ventri- 
cular bradycardia are present. In the severe grades of partial heart-block 
and in complete heart-block there may be marked weakness and fatigue ; 
and, owing to temporary anaemia of the brain, brief attacks of faintness, 
giddiness, or even temporary loss of consciousness. Not infrequently there 
are temporary periods of excessive slowing, or cessation of ventricular systole 
for prolonged intervals. Cheyne- Stokes respiration may be present, and the 
Adams- Stokes syndrome may occur. 

4liAMwS-ST.QKBa«SyNpROi^,r~Adams-Stokes syndrome is characterised 
by attacks of loss of consciousness, which may be momentary, and, it may 
be, also by epileptiform convulsions, associated with marked infrequency of 
the ventricular rate. The patient, as a rule, has no knowledge of an im- 
pending attack. During the seizure there may be marked pallor or 
cyanosis, and deep and even stertorous breathing. Usually the convulsions 
are confined to the face and the upper limbs, the tongue is not bitten, and 
urine is not passed involuntarily. There may be repeated seizures. Adams- 
Stokes syndrome may occur in one of the following conditions : (1) Suddenly 
developed transient complete auriculo- ventricular block. Several cases of 
this kind have been reported. The conduction of the stimulus for contraction 
along the auriculo-ventricular junctional tissues is normal except that there 
is a liability to transient interruptions. (2) Partial heart-block, in which 
there occurs either an intermittent period of complete heart-block, resulting 
in a temporary standstill of the ventricles ; or, rarely, merely a temporary 
increase in the grade of the partial heart-block, resulting in a temporary 
increase in the degree of the bradycardia. (3) Complete heart-block, in 
which the condition has become permanently established, especially if the 
ventrujular rate is below 30 per minute. In these cases pauses of unusual 
length, due to temporary standstill of the ventricles, the result of diminished 
irritability of the ventricles, may occur. (4) It may very rarely be met with 
in marked bradycardia, in such conditions as meningitis, increased intra- 
cranial pressure, during convalescence from acute infective diseases, especi- 
ally diphtheria and influenza, and possibly in fatty degeneration. J’akinu 
cases as a whole, Adaras-Stokes syndrome is most commonly met witn 
in ^at|ent 8 with ja. severe grade of partial heart-block in whom complete 
blScCis^evVloping. When complete heart-block has become permanently 
ellSfiB^Iied, the ventricles apparently tend to become accustomed to the con- 
dition, and the pauses of unusual length referred to are not so likely to occur. 

Diagnosis. — Diminished conductivity and the various grades of auriculo- 
ventricular heart-block are readily recognised by means of the polygraph 
or electro-cardiograph, since these instruments afford separate records of the 
movements of both the upper and lower chambers of the heart. The first 
grade can only be recognised by means of either of these instruments, and 
a lesion of either main division of the auriculo-ventricular bundle and intra«» 
ventricular block by means of the electro-cardiograph. Fortunately, how- 
ever, they are not necessary for the recognition of most of the other cases — 
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palpation and auscultation furnishing all the evidence required. As an 
example of this may be mentioned the difierential diagnosis between occa- 
sional dropped beats, pulsus bigeminus, and pulsus trigeminus, due on the 
one hand to extra-systoles and on the other to partial heart-block ; this has 
already been dealt with. It is necessary to remember that sometimes sinus 
irregularity, and also sino-auricular block, may closely simulate occasional 
dropped beats due to partial heart-block. 

The higher grades of heart-block give rise to infrequency of the pulse- 
rate. When the ventricular rate suddenly falls to half its former rate, in all 
probability the case is one of 2 : 1 heart-block, 2 : 1 heart-block must be 
distinguished from the condition in which an extra-systole occurs after each 
normal beat and fails to reach the wrist on each occasion. This can be 
done in the same way as in the case of a less severe grade of heart-block. 
It is sometimes difficult to distinguish between partial and complete heart- 
block without the aid of the polygraph or electro-cardiograph. Most 
with ?? under, however, are cases of complete Tieart- 

b rdcS. JHso" the ^presence 6t more rapid pulsations in the jugular veins, the 
pfSsence of small waves occurring at regular intervals on the descending 
limb of a spliygmogram, and auscultatory phenomona afford help in differential 
diagnosis. A polygraphic or electro-cardiograph ic tracing may be taken to 
determine disassociation of the auricular and ventricular rhythms. 

Adams-Stokes syndrome is easily recognised ; marked infrequency of the 
ventricular-rate, rapid pulsations in the jugular veins, and the symptoms 
already described furnish a characteristic clinical picture. 

Prognosis, — T/ia occurrence of 'partial heart-block during the course of an 
acute infective disease is a sign, and may be the only sign, of myocardial 
involvement, rersistent heart-block of mild degree also is indicative of 
myocardial damage. With regard to persistent hearth-block of severe degree, 
there are two questions of importance in considering the prognosis, namely — 
(1) Whether there be involvement of the heart muscle as a whole, and 
whether this involvement be progressive ; and (2) is the patient subject to 
syncopal attacks, and, if so, what is their frequency ? When there tfire no 
symptoms of heart failure, and when also the patient does not suffer from 
syncopal attacks, the span of life may be prolonged for many ye<?,rs, and he|; 
may be able to live a fairly active life without inconvenience. But when| 
indications of cardiac failure are present, and especially if these be progressive,^ 
and when the patient is subject to recurrent syncopal attacks, especially i^ 
severe and frequent, life is always in danger ; and, apart from the risk of e( 
fatal termination during, an attack, death may occur with the usual clinical 
picture of cardiac failure. A few syphilitic cases have been recorded in which^ 
energetic anti-sypliilitic treatment appears occasionally to have been rewarded 
with recovery. 

Treatment. — When there is reason to suspect that syphilis is the cause, 
appropriate and energetic anti-syphilitic treatment should be employed. When 
heart-block occurs during the course of acute infective diseases, rest in bed 
is indicated, and the cause, such as rheumatism, should be adequately treated. 
Persistent heart-block of mild degree requires no treatment in itself. But 
as there is usually valvular or myocardial disease or both, it is of great im- 
portance that the patient should live strictly within the limits of the heart's 
strength, all the more so in cases of persistent heart-block of severe degree. 
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If the patient be subject to fits, he should be warned to avoid anything known 
to predispose to the attacks, and, as far as possible, he should be protected from 
the risks of falling. Digitalis is contra- indica ted in partial heart-block. 
It may be tried in complete hcart-bloclTin^Hch there is dropsy or some 
other indication for its use. 

Adams-Stokes Syndrome. — The foregoing therapeutic measures may 
be indicated. Anti-syphilitic treatment is indicated in Adams-Stokes 
syndrome due to auriculo- ventricular block when this is the result of 
gummatous infiltration. Potassium iodide by its depressing effect on the 
ventricular muscle, may even aggravate the complaint when the cause is 
other than syphilis. Thyroid apj)ears to be sometimes of value and may 
even be completely effective. Atropine, administered between the attacks 
in order to prevent their recurrence, is indicated in cases of partial heart- 
block in which there is vagal over-activity. Digitalis is contra-indicated in 
partial heart-block. It may be of value in complete heart-block. Caffeine 
and theobromine are of no clinical value. Of reported cas(^s, the nitrites 
were found to be only of doubtful value in one case. Adrenaline is of value 
in the great majority of cases. It is not often elTective in preventing the 
recurrence of the attacks. When employed for this ])urpose it may be 
administered either subcutaneously or intramuscularly, in a dosage of from 
5 to 10 minims of 1 : 1000 solution thrice daily. It is, however, the only 
potent therapeutic measure at our disposal during an actual attack. It is 
necessary to point out that when — as in the vast majority of cases — the 
attack is due to a temporary standstill of the ventricles, with consequent 
temporary cessation of the circulation, intravenous or intracardiac injection 
is necessary, because the beneficial effect of the drug is due to its action in 
stimulating the sympathetic nerve endings in the heart muscle. The dose 
should be 0-5 to 1 c.c. of 1 : 1000 solution. In the rare cases in which the 
attacks are due to merely a temporary increase in the grade of an existing 
partial heart-block, the drug may be effective even if given subcutaneously 
or intramuscularly. Ephedrine has recently been employed as a substitute 
for adrenaline. It dilTOISftom adrenaline in that its effect persists for several 
hours ; and, moreover, it has the great advantage of being effective when 
administered orally. A highly successful case treated by this drug has been 
reported, and therefore further investigation of it is advisable. Barium 
chloride, given by the mouth, should invariably be tried for the prevention of 
the recurrence of the attacks in cases of Adams-Stokes syndrome due to 
aiiritralo-vetttriculaf block. If ineffective alone the drug should be employed 
wl!ni'“'adriBitaKtie, the latter administered either l^ypodcrmically or intra- 
muscularly. The Jollowing is recommended : That barium chloride be 
administered, at first in doses of J gr. thrice daily. This dosage should, if 
necessary, be cautiously increased — stopping short of toxic symptoms — to 
1 gr. thrice daily. With regard to adrenaline, 0-5 c.c. to 1 c.c. of 1 : 1000 
solution should be given thrice daily until after the attacks have ceased for 
some time. The dosage of adrenaline should then be gradually diminished 
until the drug is omitted altogether. Still later, the dosage of barium should 
be gradually reduced to the minimal dose found necessary to prevent the 
recurrence of the attacks. 

Congenital Auriculo- Ventricular Block. — ^A number of cases of 
congenital auriculo-ventricular block, usually accompanied by some other 
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lesion, have been described during the last 20 years or so, but, owing to the 
absence of polygraphic or electro-cardiographic examination, some of them 
were very doubtful. In most cases the pulse was over 60 per minute, and 
only rarely was there the Adams-Stokes syndrome. The condition is usually 
ascribed to a lesion of the auriculo- ventricular bundle, and among the 
theories put forward as to its nature are (1) that it consists in a severance of 
the continuity of a bundle by an intraventricular communication, (2) that it 
is due to malformation, and (3) that it is inflammatory in origin. 

Bundle-Branch Block 

A temporary or permanent lesion of either the right or left main branch 
of the auriculo-ventricular bundle is uncommon. Tlic left appears to be 
much more frequently affected than the right (new nomenclature). The 
Aetiology and pathology are similar to those of auriculo-ventricular block. 
Sometimes auriculo-ventricular block, and less frequently auricular fibrillation 
(Fig. 88), may coexist with a lesion of either main branch. Reduplication 
of the first sound is not infrequently to bo observed. The condition can be 
recognised by means of the electro-cardiograph alone (see pp. 996, 997). 
When the condition is permanent, the prognosis is usually very unfavourable. 

Partial Bundle-Branch Block (see pp. 997-998) 
Intraventricular (Arhorisation) Block 

In this condition there is diminished conductivity of the sub-endothelial 
arborisations of the auriculo-ventricular bundle, and also the stimulus for 
contraction docs not reach the various portions of the ventricular muscle 
in normal sequence. It is believed by some that the condition may be 
recognised by means of the electro-cardiograph (see page 998). The pro- 
gnosis is almost always grave. 

PULSUS ALTERNANS 

Definition. — By pulsus alternans is meant a condition of the pulse in 
whkh, while the rhythm is perfectly regular, a larg^rbeat'and' a sniall'^tfStt 
aTTern are.' It is probably indicative of depressed contractility. 

In'^Uie'most typical cases of pulsus alternans, stimulation and contrac- 
tion of the sinus, the auricles, and the ventricles occur in the order named, the 
ventricles contracting only in response to stimuli received from the auricles, 
ind ventricular systole following the auricular systole at the normal interval 
(Fig. 40). Sometimes, however, pulsus alternans is associated with condi- 
tions in which the mechanism of the cardiac action is abnormal, such as 
auricular flutter (Fig. 41), or paroxysms of auricular extra-systoles. The 
condition may be continuous, or it may be only observed on an increase of the 
pulse-rate, such as follows exercise, or only during a few cycles immediately 
following an extra-systole. 

.£tiology. — Excluding those cases that occur in association with an ab- ' 
normal cardiac action, such as auricular flutter, in the great majority of cases 
patients showing pulsus alternans are past middle age, and are the subjects 
of hypertension, cardiac hypertrophy, or myocardial degeneration ; the 
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condition, however, is sometimes found in younger people with post-rheumatic 
valvular disease, and occasionally it has been noted in pneumonia and other 
acute illnesses. 

Symptoms. — I'he pulsus alternans in itself causes no subjective symptoms. 
When associated with myocardial disease, evidences of cardiac failure aie 



Fio. 40. — Simultaneous tracings of the jugular and radial pulses, showing continuous 
pulsus alternans, in whirh stimulation and contraction of the sinus, auricles and 
ventricles occur in the order named. 

almost invariably present. Sometimes the small beats are so feeble that no 
waves are transmitted to the wrist ; the condition may, therefore, be a cause 
of infrequency of the pulse. 

Diagnosis.- Gross alternation of the pulse can usually be recognised 
by the finger. Lesser grades can be readily detected by the sphygmomano- 
meter. The pressure in the armlet is raised, until the pulse below it dis- 
appears, and then lowered very gradually. The larger beats reappear at a 







Fio. 41. — Simultaneous tracings of the jugular and radial pulses, showing pulsus alternans 
associated with nn attack of auricular flutter, in which the ratio between the auricular 
and ventricular rate is continuously 2 : 1. 


higher pressure than the smaller beats, so that just below systolic level the 
pulse rate is halved. The auscultatory method is the best method. In 
extreme cases the difference in pressure between the large and small beats 
may be 20 to 30 mm., but usually it is only 1 to 5 mm. A radial tracing is 
valuable in distinguishing pulsus alternans from pulsus bigeminus due to 
extra-systoles. In the case of the former the beats are evenly spaced, but 
in the latter the pause following the small beat is longer than that following 
the large beat. 


AURICULAR PIBRILLATION^ 871 

Prognosis. — ^When pulsus alternans occurs apart from a disordered 
cardiac mechanism, it is an indication of extreme exhaustion of the heart 
muscle ; when the condition lasts only for a few cycles, this exhaustion may 
be only temporary, but even in these cases the prognosis should be guarded ; 
when it is continuous, death may follow within a few months, or at most in 
a few years. When the condition is associated with tachycardia, it does not 
appear to have any serious significance in itself. 

Treatment. — As pulsus alternans is usually a sign of great exhaustion of 
the heart muscle, com^te and long-continued rest, both physical and mental, 
is urgently needed. 

AURICULAR FIBRILLATION 

It is of the utmost practical importance that auricular fibrillation should 
be recognised, owing to its bearing on the diagnosis, prognosis and treatment 
of cardiac affections. It is a specific clinical condition which can be recog- 
nised with certainty. It is characterised in the vast majority of cases by 
complete irregularity of the arterial pulse, and also by absence of all signs 
of the normal contraction of the auricles. It accounts for approximately 
50 per cent, of all cases of persistent irregularity of the heart, and it is found 
in from 60 to 70 per cent, of all cases of serious cardiac failure with dropsy. 
The condition has been known variously as “ delirium cordis,’* “ pulsus 
irregularis,” “ pulsus irregularis perpetuus,” and the “ mitral ” pulse. 

Definition. — By auricular fibrillation is meant a condition in which 
co-ordinate contraction in the auricle is replaced by inco-ordinate con- 
traction ; the individual fibres, instead of contracting in an orderly anc 
simultaneous manner, doing so rapidly and independently of each other, witl 
the result that systole of the chamber as a whole never takes place. When 
auricular fibrillation has once set in, in the great majority of cases it persists. 
But, instead of this, it may be paroxysmal. Many cases of paroxysmal 
tachycardia are due to paroxysmal auricular fibrillation. The tendency^ 
to occurrence increases, however, until finally the condition usually bhcomes^ 
persistent. 

Effect of Auricular Fibrillation on the Heart. — The effect of 
auricular fibrillation on the cardiac action is mainly threefold : (1) The 
forcible contraction of the auricles driving the blood through the open 
auriculo- ventricular valves into the ventricles during the latter part of 
ventricular diastole is lost. This results in the ventricle being less filled. 
(2) Instead of the vcnfricle receiving stimuli froifrttrar''1C1ifi5le' at” rcjgurar 
intervals, it receives them at completely irregular intervals. (3) The 
impulses which escape from the auricle are numerous, and in the vast majority 
of cases the junctional tissue is able to conduct too many to the ventricle, 
resulting in an increase in the ventricular rate. The result of these three 
factors combined isThat soine of the ventricular contractions are so feeble as 
to fail to open the aortic valves, and the pulse is^diminishcci in voluinQ>W^ 
its rhyth ip i ghii-rf-gp^^ly In my opinion, the third factor is the 

m!bst important. ' The condition usually has a considerable effect on the 
heart’s efficiency. 

Etiology. — The majority of cases of auricular fibrillation fall within two 
groups — (1) those with a history of rheumatism, and (2) patients suffering 
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from myocardial degeneration. In the case of the former the condition 
j occurs more commonly in early adult life, and the patients frequently have 
5 valvular disease — mmh more often mitral than aortic disease^ and more esped- 
; ally mitral stenosis. In the second group of cases the condition is more 
' common after middle age. Auricular fibrillation has been also found occa- 
sionally in acute infective diseases, such as pneumonia, infective 
endocarditis, and diphtheria, in thyrotoxic conditions (see pp. 963-964), 
and in the terminal stages of various exhausting diseases. Its onset 
can now and again be traced to bodily effort, especially in the 
middle-aged or elderly, and rarely to the administration of full doses 
of digitalis. 

Pathology. — ^Auricular fibrillation is, in the vast majority of cases, 
indicative of some myocardial change. 

It was observed by Mackenzie that, in cases of complete irregularity of 
the pulse, the j)re-cxisting auricular wave in the phlebogram had disappeared. 
From this he inferred first, that the auricles were paralysed* and, later, instead 
of this, that nodal rhythm was present. Some time afterwards llothbcrger 
and Winterberg and Lewis attributed the absence of auricular contractions 
to auricular fibrillation — a condition wfiich had been produced experimentally 
in animals. 

The exact mechanism of auricular fibrillation has been further elucidjited 
by Lewis and his co-workors, and it is now generally accepted that a circus^ 
rnovement is responsible. Mines and Oarrey had demonstrated that in a 
ctfciilar ring of muscle, under certain conditions, a wave of contraction can 
be made to circulate continuously. This is only possible if the crest of the 
circulating wave encounters muscle which is responsive, i.e. which has 
recovered from the refractory slate that immediately follows contraction. 
Thus, the refractory period at a given point on the circuit must be less than 
the time taken by the wave to make a full circuit. If we consider a wave of 
contraction circulating in such a simple muscular ring, at any given moment, 
the crest of the wave has in its wake a zone of muscle which is refractory, and 
between the tail of the refractory zone and the crest of the wave is a zone of 
muscle which is responsive, known as the uaj[). The length of this gap is 
influenced by three factors, namely: (l)TLlie length of the circular path; 
(2) the rate at which the wave circulates ; and (3) the refractory period of the 
muscle. Lengthening of the path, slowing of the conduction rate, and 
shortening of the refractory period tend to increase the gap ; while shortening 
of the path, increase of the conduction rate, and lengthening of the refractory 
period tend to decrease or abolish the gap. 

It has been shoWn that in both auricular fibrillation and auricular flutter 
a circus movement is present in the auricles, which no longer respond to the 
regular stimuli, from the sino-auricular node. In auricular flutter the path- 
way of Ibhe main circulating wave probably encircles the orifices of the two 
venae cavse. The wave circulates at a rate of 180 to 350 per minute, and 
constantly traverses the same path. In auricular fibrillation the circulating 
wave is faster, being between 400 and 600 per minute, and the path is shorter, 
more sinuous and variable. The gap is very shbrtT'so that the crest and the 
wake of the circulating wave are almost fused, and the crest is advancing 
through irregular channels. In both flutter and fibrillation the auricular 
muscle is responding to stimuli from a central circulating wave, from which 
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offshoots or subsidiary waves pass in all directions towards the periphery. 
Intermediate between pure flutter and fibrillation is a condition termed 
impure flutter, in which the rate of the circulating wave is 350 to 400, and 
the path traversed is not absolutely constant, as in the case of pure flutter. 

Prolongation of the refractory period in auricular fibrillation and in 
auricular flutter will help to close the gap between the crest of the oncoming 
wave and its receding wake, since this gap is necessary for the maintenance 
of the circulating wave, whether in flutter or fibrillation. 

Symptoms. — Patients with auricular fibrillation very frequently complain ' 
of in tbe prsocordium, or of irregular action of the heart, or of both, 

possib^.-Qj^_on exertion. Apart from this, there is occasionally an absence 
of subjective symptoms. But, when the ventricular rate is much above the 
normal, symptoms, as a rule, are present, and these are the same as those of 
cardiac failure from other causes, such as shorlness of breath, a sense of 
I exhaustion, cyanosis and dropsy. It would appear, however, that the 
subjects of auricular fibrillation rarely suffer also from typical attacks of 
angina pectoris. When the ventricular rate is very slow, the Adams-Stokes 
syndrome may be present. 

The degree of cardiac failure which arises as a result of auricular fibrilla- 
tion may be slight or very severe. It depends upon (a) the ventricular 
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Fio. 42. — Tracing of the radial pulse, from a case of auricular fibrillation, showing 
complete irregularity of tho pulse. 

rate, and (5) the degree of inherent muscle defect. As a rule, the onset of 
symptoms is gradual, but may ensue rapidly, and the patient may become 
very ill within a few hours. Similarly, the cessation of auricular fibrillation 
may be accompanied by an equally rapid improvement in the patient’s 
condition. 

There is a wide variation in the ventricular rate, according as the path- 
way for impulses to the ventricle is free or interfered with, this ranging from 
140 or even 180 to 40, or, very rarely, even 30 per minute in complete auriculo 
ventricular heart-block,, the average rate being between 90 and 14Q, The 
rate of the radial pulse does not necessarily represent the ventricular rate, 
for many beats of the heart may not be transmitted to the wrist, especially 
when the ventricle is beating rapidly ; the ventricular rate, therefore, should 
be counted at the apex, by auscultation. '"'Apart from the very rare cases of 
cdmpletfe auriculb-ventricular bfock, ^hen the pulse is regular, the character 
of the pulse is important It is irregular, the irregularity being continuous 
in the great majority of cases, in this respect differing from most other typ^s 
of cardiac irregularity. A feature of even greater importance is the fact 
that the irregularity is cornplete ; the rhythm is irregularly irregiflar (Fig. 42). 
In a sphygmogram'”rt''WillDe* found ’^nat two beats of the same length or 
amplitude rarely follow each other. There is often no relation also between 
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f he length of a pause and the amplitude of the beat which follows it — i.e, a 
hort pause may be followed by a strong beat, and a long pause by a weak 
beat. The more rapid the jmlse the greater the irregularity. In contrast, 
the sinus and' extra-systole irregularity increases the quickening of pulse-rate. 
There may be superadded ventricular extra-systoles, occurring either isolated 
at irregular intervals, or, as is more usually the case, occurring regularly 
after each normal ventricular beat. In the latter event, there is either 
coupling of the beats (Fig. 43), or the premature contraction may be so feeble 


Fio. 43. — Tracing of the apcx-bcat, from a case of auricular flbrillation, fully under the 
influence of digitalis, showing coupled beats. 

that no wave reaches the wrist, in which case the pulse-rate is halved. When 
the ventricular rate is slow, or very rapid, the irregularity may be only 
slight, and we may have to adopt careful measurements of the sphygrnograra 
to detect it. 

; In cases of mitral stenosis in which a presystolic* bruit, due to auricular 
^systole, is present, this disappears with the onset of auricular fibrillation ; 
'while if a diastolic bruit be present, it persists. The jugular veins may be so 
distended that there is no visible pulsation in them. When pulsation is 



Fio. 44. — Simultaneous tracings of the jugular and radial pulses, from a case of auricular 
fibrillation, showing multiple undulations (marked Fibl.) in the phlobogram, caused 
by the fibrillating tiuricle. 

visible, however, it is of the positive type, only one wave being visible, this 
occurring during ventricular systole. In a tracing of the jugular vein, apart 
from the very rare cases of complete auriculo-ventricular block, when the 
rhythm is regular, the rhythm is completely irregular. There is an absence 
of the a wave. There may be the ventricular form of venous puls^. In 
cases in which there is infrequent cardial*' action, multiple undulations, 
caused by the fibrillating auricle, may be present during diastole (Fig. 44). 
There is also an absence of the normal a wave in a cardiogram and in a tracing 
of the liver pulse. 
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Diagnosis. — ^Auricular fibrillation can be diagnosed with absolute, 
certainty on electro-cardiographic examination; or when complete^ irregu-> 
larity of the arterial pulse, the ventricular form of venous putee, and multiple S 
undulations in the“ Ju^lar pulse are present, together with an absence of all i 
si^fiSf’of an auricular wave in a tracing of the apex-beat and of the liver pulse. ^ 
We may be certain that this condition is ])Tesent when there is complete irregu- 
larity of the pulse in conjunction with the ventricular form of venous pulse. 
Indeed, we may he reasonably sure of the existence of auricular fibrillation 
from the mere 'presence of complete irregularity of the pulse. It is possible to 

( determine complete Tfregularlty of the pulse in a large proportion of cases by 
palpation and auscultation alone. When, however, the ventricular rate is 
slow, or very rapid, the irregularity may be only slight, and it may be 
necessary to adopt careful measurements of the sphygmogram to detect it. 
It is necessary to exclude irregular action of the heart due to extra-systoles 
(p. 861), or to auricular flutter (p. 879). 

Prognosis. — Auricular fibrillation is in the vast majority of cases in- 
dicative of some myocardial change. Furthermore, the condition usually 
has *'an effect on the functional efficiency of the organ. Put briefly, the 
prognosis of auricular fibrillation depends upon the capacity of the heart to 
carry on its work under the new rate and rhythm, and this in turn depends 
upon the integrity of the cardiac muscle and the ventricular rate. If the 
integrity of the cardiac muscle be relatively good there may be for years 
little or no indication of cardiac failure. In the great majority of cases, 
however, this is not tlu^ case, and so heart failure, usually of considerable 
degree, results, especially when the ventricular rate is rapid and the heart 
is dilated. A persistent ventricular rate of 120 or over is usually of serious* 
o mcn^ Occasionally, with the inception of auricular fibrillation, grave 
cardiac failure may supervene with surprising rapidity, and death may 
follow within a few weeks, or even within a briefer period. 

In endeavouring to form a prognosis, a point of the utmost importance is to 
ascertain how the heart responds to treatment.. In this connection, digitalis 
therapy and quinidine therapy have been fully dealt with on pages 831-840. 
Another point of the utmost importance is to ascertain how far the patient 
is able to modify his life so as to bring it within the limits of the heart’s 
strength. As has been pointed out, paroxysmal auricular fibrillation has a 
tendency to become more frequent, until ultimately the condition becomes 
persistent. Auricular fibrillation associated with thyrotoxicosis is dealt with 
on p. 964. 

Treatment. — The aetiology should be reviewed, with the object of treat- 
ing the underlying cause, and the various therapeutic measures applicable 
to any form of cardiac disorder should be considered in detail. Apart from 
these, treatment of persistent auricular fibrillation resolves itself into the 
consideration of the employment of digitalis or of quinidine. The ultimate 
object of the employment of either of these drugs is the same, namely, to 
regain the degree of cardiac efficiency which existed prior to the onset of the 
abnormal rhythm. This in the main depends upon the restoration of the 
pre-existing ventricular rate. The fundamental functions of digitalis and of 
quinidine £fier. The primary object of administering digitalis in auricular| 
fibrillation accompanied by a rapid ventricular rate is to reduce and controli 
the ventricular rate within normal limits. The drug has no effect upon the{ 
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^ auricular fibrillation itself. The primary object of administering quinidine, 
I on the other hand, is to arrest the auricular fibrillation — in other words, to 
I restore the normal rhythm, and any beneficial effect of the drug is simply 
i due to this. The indications for, and the methods of administration of, these 
' drugs have been fully discussed on pages 835-840. 

In considering which drug should be employed, the degree of response 
to digitalis is of important consideration, a manifestation on the part of the 
patient of a particular intolerance for the former being a special indication 
for the administration of quinidine. It should, how’ever, be remembered 
that the greater the degree of response to rest and digitalis medication the 
more likelihood there is of greater benefit following the administration of 
quinidine. Another special indication for quinidine is the occurrence of 
cardiac failure coincidently with the onset of the abnormal rhythm. The 
absence of indications of cardiac failure does not necessarily mean that this 
drug should not be tried, as cardiac failure may supervene later on. Other 
considerations arc the risk — even amounting to a possible fatal issue — 
attending the administration of the drug, the degree of probability of restora- 
tion of the normal rhythm, the probable degree of success resulting from 
this, and the degree of probability of relapse. Cases for the administration 
of the drug should be selected with the utmost care, and in selecting such 
cases we are justified in taking a comparatively small risk, while in doubtful 
cases we should clearly put the pros and cons of this method of trc^atinent 
to the patient or his friends. Lastly, it should be remembered that if quinidine 
fails, digitalis medication is still open to us. In conclusion, since the intro- 
duction of quinidine in the treatment of auricular fibrillation, its use is 
undoubtedly becoming more restricted, digitalis being regarded as the 
routine method of treatment, and quinidine being reserved for special 
cases. 

The treatment of paroxysmal auricular fibrillation is that of paroxysmal 
tachycardia. 

The treatment of auricular fibrillation associated with thyrotoxicosis is 
discussed on p. 964. 


AURICULAR FLUTTER 

Auricular flutter is a specific clinical condition, not uncommon, in wliich 
a marked acceleration of the rhythmic co-ordinate contraction of the auricles 
occurs. 

The rate of the contractions of the auricle may range from 180 to 380, 

perhaps being usually between 240 and 300 per minute. The ventricular 
rate varies considerably in different cases, this depending upon the auricular 
rate and the ability of the auriculo- ventricular junctional tissues to receive 
and transmit the impulse sent by the auricle. Rarely the ventricle responds 
to each auricular contraction, resulting in 1 : 1 rhythm. In the vast majority 
of cases, however, this is not so, partial heart-block being present. In these 
I cases there is usually a constant and uniform ratio between the auricular 
{and ventricular rate, this varying from 5 : 1 to 2 : 1. It would appear that 
I;the order of frequency is 2 ; 1, 4 : 1, and 3 : 1. In some cases the response 
I of the ventricle to auricular contraction is at irregular intervals, instead of 
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being in definite ratio, this giving rise to irregularity of the pulse rhythm. 
Rarely complete auriculo-ventricular block is present. 

The commencement and termination of auricular flutter are sudden and | 
abrupt. The condition may be paroxysmal or persistent. In the case of ^ 
the former, it may bo succeeded by the normal rhythm, or in many instances I 
followed by auricular fibrillation, the latter occurring either during the| 
administration of digitalis or apart from the use of the drug. When once a | 
patient has suffered from an attack of auricular flutter, there is a tendency | 
to its recurrence from time to time. There may be alternation of auricular 
flutter, the normal rhythm and auricular fibrillation, the change taking place 
with the greatest abruptness and suddenness, and occurring from day to day 
or even for a few moments. Either auricular flutter or auricular fibrillation 
may ultimately become permanently established. In persistent auricular^ 
flutter, the ventricular rate may diminish as the result of the occurrence of | 
partial heart' block, and this may take place during the administration oft 
digitalis or apart from the use of this drug. 

The commencement and termination of auricular flutter are sudden and 
abrupt. The duration of the condition varies in different individuals, as 
well as in different paroxysms occurring in the same individual. Auricular 
flutter may appear for only a few moments and may never return ; or it may 
last for hours, days, weeks, months, or even for years, recurring at intervals. 

It may be succeeded by the normal rhythm, or in many instances followed by 
auricular fibrillation ; I have seen the latter occur during the administration 
of digitalis, but it may also occur apart from the use of the drug. There 
may be alternation of auricular flutter, the normal rhythm, and auricular 
fibrillation, the change taking place with the greatest abruptness and sudden- 
ness, and occurring from day to day or even every few moments, one or 
other condition ultimately becoming permanently established. When once 
a patient has suffered from an attack of auricular flutter, there is a tendency 
to its recurrence from time to time. Sometimes auricular flutter may persist, 
but, as the result of the occurrence of partial heart- block, the ventricular 
rate iiuiy diminish, and tliis may take place during the administration of 
digitalis or apart from the use of this drug. 

PIffect of Auricular P'lutter on the HEART.—The effect of auricular 
flutter on the heart depends upon the ventricular rate and the integrity of 
the myocardium. When the ventricular rate is rapid and the myocardium 
is considerably damaged, the condition produces a marked effect upon 
cardiac efficiency, frequently resulting in. cardiac dilatation, dropsy ^,iid 
other indications of hearty failure. 

'“' /Etiology. — The letiology of auricular flutter is the same as that of 
auricular fibrillation (sec pp. 871-872), except that it would appear that 
heart disease due to rheumatism and also thyrotoxicosis are relatively' 

, somewhat less frequent. 

Pathology. — See pp. 872-873. 

Symptoms. — The symptoms of auricular flutter depend upon the 
ventricular rate, the duration of the condition and the degree of integrity 
of the myocardium. 

In the rare cases in which there is an absence of a material degree of 
tachycardia, very frequently the patient is unconscious of the action of the 
heart, and there may be only slight, if any, limitation of the field of cardiac 
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, response. In those cases in which there is at least a material degree of tachy 
\ cardia, in some the patient is able to recognise the onset of the condition. 
; After the onset, he is usually conscious of the tachycardia, and generally 
; complains of a fluttering sensation in the chest or, less frequently, of palpita- 
tion, and occasionally also of a sensation of pulsation in the neck. After 
some time, in the great majority of cases, the ordinary indications of cardiac 
; failure supervene ; or, if these were present before the onset of auricular 
! flutter, they increase in severity, until ultimately indications of severe, or 
even extreme, failure, may appear. When there is marked tachycardia, the 
symptoms are similar to those of paroxysmal tachycardia (see pp. 883-884). 

The rate and rhythm of the arterial pulse vary greatly in different cascjs 
and, it may be, at different times in the same case. If the ventricle responds 
to each auricular contraction, the ventricular rate is exceedingly rapid, and 
graphic methods are usually necessary to determine it. In the vast majority 
of cases, however, partial heart-block is present, and as 2 : 1 rhythm is the 
most usual, a ventricular rate of 120 to 150 is frequently found. In other 
cases of partial heart-block, the ventricular rate may not be much increased, 
and, indeed, there may be even bradycardia, as in 4:1, or more partial 
heart-block, as well as in complete heart-block. When there is a constant 
and uniform ratio between the auricular and ventricular rates, the rhythm 
of the arterial pulse is regular ; in these cases, however, if the ventricular 
rate be above 150, pulsus alterjians may be present. When, as is not in- 
frequently the case, the response of the ventricle to auricular contraction is 
at irregular intervals, there is irregularity of the pulse rhythm ; indeed, in 
some of these cases the sphygrnogram may resemble that from a case of 
auricular fibrillation, detailed measurements being necessary for the purpose 
of differential diagnosis. An irregular pulse often becomes regular and more 
rapid as the result of exertion, due to the occurrence of 2 : 1 rhythm. On 
inspection of the neck, the jugular veins may be distended, and no pulsation 
visible ; or very rapid movements may be evident. 

A tracing of the jugular pulse differs in outline according to whether the 
ventricle responds to each auricular contraction, or to the degree of heart- 
block which may be present. In the former case there is usually a single 
wave (Fig. 45). When the ventricle responds alternately to the auricle, 
there are two a waves to each ventricular beat, and these usually fall within 
the limits of ventricular systole (Fig. 46). In 3 : 1 rhythm the character of 
the jugular pulse may be seemingly that of normal cardiac action, and it 
is particularly in these cases that an clectro-cardiographic examination is 
required to establish the diagnosis. As has been, already noted, complete 
heart-block is rarely found. 

Diagnosis. — 'I'he diagnosis of the condition rests on the detection of the 
extremely rapid contractions of the auricle, and this is not infrequently 
impossible without the employment of the polygraph or electro-cardiograph ; 
indeed, in some cases a correct diagnosis cannot bo made with certainty even 
though the polygraph be employed, an electro-cardiographic examination 
being necessary. 

We should consider the possibility of auricular flutter whenever an 
individual is conscious of a marked increase in the cardiac rate, or complains 
f of attacks of palpitation, in either case occurring suddenly and without appar- 
fent cause, or suffers from dyspnoea on exertion and other indications of 
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cardiac failure coming on rapidly, especially if the rhythm of the pulse be 
regular. 

Auricular flutter with continuous 2 : 1 auriculo- ventricular block should 
be distinguished from tachycardia associated with the normal rh 3 rthm. In 











Fig. 45. — Simultaneous tracings of the jugular and radial pulses from a case of auricular 
flutter, in which the ventricle responded to each auricular contraction. The rate is 
188 per minute. 


the former, the cardiac rate is not influenced by posture or physical exertion, 
as is the case in tlie latter. In some cases of 2 : 1 flutter, pressure on the 
vagus causes slowing of the pulse, or even long pauses, especially if digitalis 
is being administered, and this also is of help in distinguishing it. If the 
rhythm be irregular, it is necessary to consider whether the case may not 
be one of auricular fibrillation. In this (jonnection, if a sphygmogram from 
a case of auricular flutter he carefully studied, it will be found that ever^thau^ 



Fig. 46.— Simultaneous tracings of the jugular and radial pulses from a patient with 
myocardial and arterial disease, showing the termination of an attack of paroxysmal 
tachycardia, due to auricular flutter. The first part of the tracing shows auricular 
flutter, with 2 : 1 heart-block, the rate of the auricle being 2.‘12, and the ventricular 
rate 116, per minute. The normal rhythm of the heart is resumed after the long 
pause with the beat 1, 3, 6. 

the ventricular rhythm is markedly irregular the p\ilse-heats measure out int 
groups of equal length, whereas tMs U^'never the case in auricular JiBnltSttSH 
Pressttfe on the carotid artery in the neck often causes slowing of the ^hls^ 
or even long pauses, especially if digitalis is being given. The polygraph 
and electro-cardiograph are of notable assistance in the differential diagnosis 
of the two conditions. The diagnosis of auricular fibrillation with a markedly 
exaggerated ventricular rate in which the irregularity is only slight from 
auricular flutter should also be considered. Irregularity due to the presence 
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of extra-systoles should also be excluded. Cases of auricular flutter in which 
the auriculo- ventricular ratio is constantly 3 : 1 to 4 : 1, so that the ventricular 
rate is not much, if any, increased, and in which the ventricular rhythm is 
regular, are easily missed. I'he employment of the polygraph or electro- 
cardiograph is often necessary in such cases. 

Prognosis. — The prognosis of auricular flutter depends upon the frequency 
and duration of the attacks, the ventricular rate, the condition of the valves, 
the myocardium, and the vessels, and the results of the administration of 
digitalis. When once a patient has suffered from an attack of auricular 
flutter, there is a tendency to its recurrence from time to time. The effect 
which an attack has upon the heart depends upon the ventricular rate and 
the degree of integrity of the myocardium ; these have been already dealt 
with. Attacks of loss of consciousness, especially when they occur in the 
subjects of marked cardiac failure, arc attended with danger. 

Treatment. — The aetiology should be reviewed, with the object of 



Fia. 47. — Simultaneous tracings of the jugular and radial pulses from a patient fully 
under the infliienco of digitalis. The auricular rate is 382, and the ventricular rate 
is 50, per minute. 

treating the underlying cause, and the various therapeutic measures applicable 
for any form of cardiac disorder should be considered. 

Apart from this, the treatment of persistent auricular flutter consists of 
the administration of digitalis or of quinidine. The former should be tried 
first (see p. 83S). After full digitalisation has been obtained, if the auricular 
flutter still continues, the dosage of digitalis should be gradually diminished to 
a moderate or even small one, and this continued for a time, in the hope that 
the flutter may cease. If this is not successful, this method may be repeated 
after an interval.* If the flutter still continues, the question of quinidine, 
with the object of terminating the condition, should be considered. This 
subject is dealt with on pp. 838^840. If, on the other hand, full digitalisation 
induces auricular fibrillation, digitalis may be discontinued for some days, 
in the hope of a return to the normal rhythm. If this does not occur, 
treatment resolves itself into the consideration of the employment of 
digitalis or of quinidine. 

The treatment of paroxysmal auricular flutter is that of paroxysmal 
tachycardia. 

The treatment of auricular flutter associated with thyrotoxicosis is 
discussed on page 964. 
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NODAL RHYTHM 

In nodal rhythm the stimulus for contraction arises in some part of the 
auriculo- ventricular junctional tissues, travelling upwards into the auricle 
and downwards into the ventricle, and giving rise to a simultaneous con- 
traction of both auricle and ventricle. The contraction of both chambers 
may be absolutely synchronous, or the Ventricle may begin after, or before, 
that of the auricle. In the first instance, the a and c waves of a polygraphio 
tracing are superimposed, in which case the amplitude of the wave is in- 
creased ; in the second, the a wave precedes the c wave, but the Or-c interval 
is diminished to about 0*10 sec. The normal rate of the auriculo- ventricular 
node is less than that of the sinus, so that the pulse-rate is usually diminished, 
even to 30 jier minute. Sometimes, however, there is tachycardia, either 
persistent, or, more frequently, paroxysmal, the latter being one of the 
forms of paroxysmal tachycardia. 


VENTRICULAR FIBRILLATION 

Ventricular fibrillation has been observed. It may be induced experi- 
mentally by electric and other kinds of stimuli. Ciompletc and^^^^yjgt 
clggjj^ of a coronarj artery or one of its main branclie^Sm of 

vanous'^roTsdns, incTuding digitalis, may cause it. The experiments of 
Gdodmafr Levy have shown that in the cat it is very apt to occur under 
light chloroform aniesthesia. The condition is preceded by a premonitory 
period, of varying length, of extra-systoles of special form. A certain number 
of electro-cardiograms showing ventricular fibrillation in the human subject 
have been published. Recovery in man is rare. It is believed that ventri- 
cular fibrillation is the immediate cause of sudden death in complete and 
abrupt closure of a coronary artery or one of its main branches, in auricular 
fibrillation, and some — it may even bo most — of the fatalities that occur in 
chloroform anjcsthesia. Unlike auricular fibrillation, the condition is not 
influenced by increased vagal stimulation. 


PAROXYSMAL TACHYCARDIA 

The term paroxysmal tachycardia is here employed to denote a condi-\ 
tion, not uncommon, in which a marked acceleration of the cardiac rate j 
occurs, which commences suddenly and al)ru])tly and usually without j 
apparent cause, lasts for a varying period, ceases suddenly and abruptly,/ 
and is due to an abnormal rhythm — the stimulus for cardiac contraction, instead] 
of arising ai the junction of the great veins with the auricle, having its origin^ 
at an abnormal fomt. The return of the cardiac rate to what it was prioi* 
to the paroxysm is due to the reversion of the cardiac rhythm to the normal. 
From the definition given, it will be seen that 'paroxysmal tachycardia does 
not include acceleration of the cardiac rate associated with the normal or sinus 
rhythm. It is necessary to explain that under the term paroxysmal tachy- 
cardia I include paroxysmal auricular flutter, with marked acceleration of 

56 
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the ventricular rate and paroxysmal auricular fibrillation with marked 
acceleration of the ventricular rate, while some aiithors adopt another nomen- 
clature, using the term “ simply ” paroxysmal tachycardia to denote paroxys- 
mal tachycardia, and excluding paroxysmal auricular flutter and paroxysmal 
auricular fibrillation. 

It should be noted that the nature of the abnormal rhythm is not always 
the same ; in other words, the conditions which give rise to the paroxysm 
of tachycardia vary. The point of origin of the new rhythm may be situated 
in the auricle (Fig. 97), or the aiiriculo-vcntricular junctional tissues — 
either the auriculo- ventricular node, or the auriculo- ventricular bundle above 
jits division into two branches — or in the ventricle below the division of the 
'hundlc (Fig. 98). When in the auricle, the cause of the abnormal rhythm 
may bo paroxysmal auricular flutter with marked tachycardia (Fig. 46), 
paroxysms of auricular extra-systoles, or paroxysmal auricular fibrillation 
With marked tachycardia (Fig. 48). In the first instance, in the vast majority 
of cases the ventrichi does not respond to each auricular c6ntraction, partial 
heart-block being prcsimt. When the point of origin is situated in the auriculo- 





Fia. 48. — Simultaneous tracings of the jugular and radial pulses, showing the com- 
mencement and termination of a short attack of paroxysmal tachycardia, due to 
auricular fibrillation. The first six beats and the last three in the sphyginogram are 
regular and due to a normal contraction of the heart. 'J'ho beats between occur 
during a period of auricular fibrillation. At O a period of 15 seconds has been out 
out. (Mackenzie.) 

ventricular junctional tissues, there is a simultaneous contraction of both 
auricle and ventricle ; the contraction of both chambers may be absolutely 
synchronous, or the ventricular systole may begin after, or before, that of 
the ventricle. 

The paroxysms of tachycardia may last only for a few beats, or may 
persist even up to a few weeks. The patient may experience one attack and 
never have another, or he may have many in the course of 24 hours, or the 
attacks may occur at varying intervals, fn^quent or long, for many years. 
In those cases due to paroxysmal auricular flutter or paroxysmal auricular 
fibrillation, persistent auricular flutter or persistent auricular fibrillation may 
ultimately supervene. 

.£tiology. — The jctiology of paroxysmal tachycardia is obscure. It 
may occur at any age, but usually first occurs during middle life. It appears 
to be more common in males, and this certainly agrees with my experience. 
A history of previous infection by rheumatism is not uncommon, and a fair 
proportion of cases are the subjects of valvular disease, particularly of 
mitral stenosis, of myocardial degeneration or of thyrotoxicosis, and occa- 
sionally it occurs in coronary occlusion, when it is most likely to be of the 
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ventricular type ; but no evidence of organic diaease of the heart is found 
in a large proportion of cases. The condition has been noted in association 
with focal sepsis, reflex irritation, neurasthenia, the excessive use of tea, 
coffee, tobacco or alcohol, etc. Among exciting causes are physical exertion, 
emotional excitement, digestive disturbances — particularly flatulent dis- 
tension of the stomach or colon, and in one of my own cases the adoption 
of a certain posture appeared to bring on the attacks. 

Symptoms. — When an attack occurs, there is a sudden, abrupt, and 
marked acceleration of the cardiac rate, usually without apparent cause, 
while at the end of the paroxysm, there is a sudden and abrupt return to the 
cardiac rate and rhythm wliich preceded the attack. 

In some cases the patient is able to recognise the onset and termination 
of the attack. If the attack be brief, he may be unconscious of the tachy- 
cardia. If it persists for a time, however, he is usually conscious of it, and 
generally complains of a fluttering sensation in the chest or, less frequently, 
of palpitation, and occasionally of a sensation of pulsation in the neck. 
His face is usually pale and has an anxious expression. The ordinary indica- 
tions of cardiac failure usually supervene ; or, if these vrerc present before 
the attack, they increase in severity. The degree of failure depends upon 
the cardiac rate, the duration of the paroxysm and the integrity of the myo- 
cardium. In some cases, even when the paroxysm lasts for a day or two, 
there may be only some limitation of the field of cardiac response, with 
little, if any, hepatic enlargement or dropsy ; while, in long-continued par- 
oxysms, and even in some cases in which the paroxysms last for only a few 
hours, cardiac failure may be severe or even extreme. As the amount of 
blood propell(?d from the n(‘.ck at eacli systole is so small as to give rise to 
cerebral an.'emia, the patient may complain of vertigo, and there may be 
from time to time attacks of faintness or even complete loss of consciousness. 
Cheyne-Stokes respiration is also not an infrequent symptom when the 
condition has lasted for some time. In a small proportion of cases, anginal 
pain occurs. 

The cardiac rate is usually above Ijfh-per minute, and very rarojy may 
reach even 300 or more ; in the majority of cases perhaps it is between 
1^0 . The pulse is of smaller volume than normal, and its character 
may resemble that of pulsus celer. It may be regular, but it is very irregular 
when the condition is due to auricular flutter in which the response of the 
ventricle to auricular contraction is at irregular intervals, or completely 
irregular when the result of auricular fibrillation. Th^blopd pressure is 
g eneral lWo ^ _diiri ,i[j| g ^ttac ’k . The jugular veins may be distended, no 

pulsation visible, or very rapid movements may be evident. A nqteworthx 
feature is the frequent presence of jmisus alternans. The resuRsTof X-Ray 
elauilflidlorrshoW that the heart often becomes actually smaller during short 
attacks, but in cases in which the Jittacks are of long duration or the organ is 
seriously diseased, considerable and rapid — often within a few hours — cardiac 
dilatation may occur, in which case the physical signs thereof, described on 
pp. 933, 934, may be noted. If murmurs were present prior to the onset of the 
attack, they may become faint or even disappear. This applies particularly 
in the case of a mitral presystolic bruit. 

Analysis of polygraphic tracings gives different results according to the 
nature of the abnormal rhythm. 
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A remarkable feature of the condition is that with the sudden reversion 
of the rhythm to normal there is an extraordinarily rapid recovery to the 
.state in which the patient was prior to the paroxysm. In some cases, the 
^{Cessation of the attack is accompanied by the passage of large quantities of 
,wind and excessive eructations, while a large quantity of urine may be 
•; voided. 

* Diagnosis. — The diagnosis of paroxysmal tachycardia is usually not 
difficult. The most important factors from the diagnostic point of view 
are : (1) The commencement and termination of the attack of tachycardia. 
The suddenness and abruptness of the onset and termination of the tachy- 
cardia are characteristic features — the maximum rate is attained within a 
few seconds, and the return of the cardiac rate to what it was prior to the 
attack occurs equally quickly ; whereas in tachycardia associated with the 
normal rhythm the onset and termination arc gradual. (2) The cardiac 
rate. A persistent rate of over 160 is almost invariably due to an abnormal 
rhythm, and a persistent rate of over 140 may be due to the same cause. 
Tachycardia of a rather less severe grade must certainly not be presumed to 
be due to an abnormal rhythm. (3) In “ simple ” paroxysmal tachycardia 
the cardiac rate is not influenced by posture or physical exertion or pressure 
on the vagus — unless this causes the paroxysm to cease. Regarding those 
cases of paroxysmal tachycardia due to paroxysmfil auricular flutter with 
2 : 1 auriculo-ventricular l)lock (see p. 879). When paroxysmal tachycardia 
is due to paroxysmal auricular fibrillation, the cardiac rate is influenced by 
posture and physical exertion. In each case electro-cardiographic examina- 
tion will put the diagnosis beyond all doubt. 

Prognosis. — The difficulty in forming a prognosis in any case of paroxysmal 
tachycardia is great. The prognosis may be considered from two standpoints 
— (1) That of a particular paroxysm, and (2) the question of recurrence of the 
attacks. With regard to the former, it may be noted that death during an 
attack is of rare occurrence, although this may occur when the duration of 
the attack is prolonged. The points which should be taken into account in 
considering the prognosis of an individual attack are the ventricular rate, 
the duration of the attack, and the degree of cardiac failure present. When 
the ventricular rate is not very high, and there is little or no cardiac dilatation, 
and an absence of oedema of the lungs, hepatic enlargement and anasarca, 
the outlook is good as far as the risk to life is concerned ; while, on the other 
hand, if the clinical picture bo the reverse, the outlook is uncertain, although 
it should be remembered that the paroxysm may cease at any time, and 
there is no means of knowing when tliis may occur, and the patient improves 
with extraordinary I'apidity. 

With regard to the question of the recurrence of the attacks, it is im- 
possible to give an answer. For in some cases the patient may never siifFer 
from a second attack ; while, on the other hand, they may recur even several 
times in the course of 24 hours, or at frequent intervals for many years, or, 
lastly, persistent auricular flutter or fibrillation may supervene even after 
a few attacks. 

Treatment. — ^This resolves itself into two parts — (1) Prevention, if 
possible, of the recurrence of the attacks ; and (2) treatment during an attack. 

With regard to the first of these, a searching inquiry should be made for 
both the underlying and exciting causes, with the object of treating them. 
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Sedatives (see p. 833) are often useful. Quinidine, 5 to 15 grains per diem, 
is frequently successful. Digitalis, either in full or moderate dosage, is 
occasionally so. 

The results of treatment during the attacks are in the majority of cases 
unsatisfactory. It is true that the paroxysm not infrequently ceases when 
various remedies are employed, but it should be remembered that the nature 
of the disorder is to stop suddenly and, therefore, the question of post hoc 
aut propter hoc arises. 

The patient should rest, either in the recumbent position or sitting in an 
easy chair, and keep warm. The adoption of certain postures, various move- 
ments of the body, rapid deep breathing, holding the breath as long as 
possible, local applications to, or friction of, the cheat wall, pressure on the 
abdomen, a tight abdominal binder, the bringing up of wind, the act of 
vomiting, pressure on the vagus, particularly the right, or either eyeball 
with the eye closed may be tried. Failing this, a stiff dose of bromide and 
chloral ; or digitalis medication by the mouth, in such dosage as to produce 
the full therapeutic effect as soon as possible ; or the intravenous injection 
of strophanthin, may be had recourse to. The last, however, is contra, 
indicated if digitalis has already been given by the mouth, unless the approxi- 
mate total amount is known and does not exceed that which is moderate- 
and the dose of the stroj)hanthin should be diminished, and proportionately 
so according to the total amount of digitalis which has already been admini- 
stered. Failing these, morphine hypodermically may be considered in those 
patients in whom there is no reasonable fear of their becoming addicts to the 
drug. Quinidine, as described in upper part of page 840, has proved successful 
in some cases of paroxysmal tachycardia, })erhaps especially of ventricular 
origin, complicating coronary occlusion. / 

Frederick W. Price. 


CARDITIS: TIIK RHEUMATIC INFECTION OF THE HEART 
IN CHILDHOOD 


Definition. — By carditis is meant inflammation involving the endo| 
cardium, myocardium and ])ericardiimi simultaneously. 

Before dealing with endocarditis, myocarditis and pericarditis individually, 
it may be advisable to discuss the rheumatic infection of the heart in child- 
hood. This is a subject of the utmost importance, for by far the larger ; 


proportion of cases of liey-rt disease under 30 years of age, and a considerable { 
proportion of those of later life, are the direct result of this infection. 

It is necessary to point out that it is still not sufficiently realised that 


it is very easy to overlook a rheumatic infection in childhood, and, even 
when we are especially on the look-out for it, it is not infrequently very 


difficult to come to a definite conclusion whether the heart is affected or not. 


In all probability the reason why infection of the heart by the rheumatic 
poison is so frequently overlooked, is that the clinical picture of acute and 
subacute rheumatism was originally drawn from the dfiseasc as it appears £ 
in adult life, the result being that even now many practitioners do not | 
recognise that rheumatism, as it appears in childhood, presents many and | 
important points of difference. 
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It is important to bear in mind the following facts : In adult life arthritis 
is the chief manifestation of the rheumatic infection, and is looked*“upon 
as constituting a typical attack, while cardiac involvement is regarded as a 
complication. In cliildren, on the other hand, arthritis is often vague in 
character, and may be entirely absent, while affections of other parts are 
more frequent, and constitute a more conspicuous feature in the disease. 
Thus, sometimes the affection is confined to the tendons or the fascia in the 
neighbourhood of the joints. What are called “ growing-pains ’’ are fre- 
quently of rheumatic origin. Subcutaneous nodules, various erytheinata 
and purpura rheumatica are more frequent manifestations of the rheumatic 
infection. Chorea is a common indication. Tonsillitis is perhaps more 
^commonly rheumatic than in adult life. There may be unexplained pyrexia. 
.• Lastly, cardiac involvement is a much more frequent manifestation of the 
rheumatic infection in childhood than in adults ; it is at least as frequent an 
: indication as any other, and should not be regarded as a complication ; 
'and it may occur in association with any of the foregoing, or with an indeter- 
minate febrile attack, or alone — that is, it may be the only manifestation of 
rheumatism. Another point to bear in mind is that while rheumatic carditis 
may occur acutely in children, it often does so in a subacute and insidious 
form. Not rarely there is a total absence of subjective symptoms. Or, if 
such be present, they are often masked by other nianifestat.ions of the rheu- 
matic infection. Pallor, fatigue, loss of appetite and wasting may be the 
first symptoms. Sometimes the onset is accompanied by a rise of tempera- 
ture above that already existing, this iniireascd ])yrexia occurring without 
any increase in the arthritic symptoms. The usual cardiac symptoms may 
be present (see Endocarditis, Myocarditis and Pci'icarditis) . The diagnosis rests 
largely on physical signs, and the existence of the condition is frequently 
unsuspected until the heart is examined. The ])liysical signs, however, are 
not infrequently slight and vague in character, and the diagnosis is consequently 
often attended with extreme difficulty. 

In view of the foregoing, it is clear that when in a child there is even a 
suspicion of rheumatic infection, he should at once be put to bed, and a most 
careful examination of the heart made daily, and if tlj(jrc be any doubt 
whether the organ is involved or not, he should be k(!pt in b(?d until this has 
been set at rest. 

In cases in which a definite diagnosis of carditis lias been made, a most 
difficult question which may have to be decided later on is whether there is 
still active carditis or not. In this connection, Schlcsingcr has pointed out 
|the value of the sleeping pulse-rate. If there is active carditis, the sleciping 
J^pulse-rate remains raised and may even equal the pulse-rate when the child 
|is awake, while in the tachycardia of nervous origin, the sleeping pulse-rate 
|is normal. The sedimentation rate of the red blood cells is also used for 
khis purpose. It is increased in the active stages of the disease, and fails to 
|Dormal when activity ceases. 

ENDOCARDITIS 

Definition. — By endocarditis is meant inflammation of the lining 
membrane of the heart. I n the great maj ority mflammation 



ENDOCARDITIS 


887 

iavpixes ^efly ia.Mt infrequently an 

Tn« V ulitis IS applied to endocarditis of the ^ves, while 
inBammation of the endocardium lining the cavities of the heart is referred 
to as mural endocarditis. I'he surface of the valves next the blood stream, 
namely, the ventricular surface of the semilunar valves and the auricular 
surface of the auriculo- ventricular valves, is affected. In adults the left 
side of the heart is far more commonly affected than the right, the mitral 
valve being more frequently attacked than the aortic ; while, on the other 
hand, during foetal life the opposite is the case. Some degree of myocarditis 
is probably always present with endocarditis. 

A satisfactory classification of endocarditis is not easy, that most com- 
monly adopted being as follows : (1) Acute, (u) simple, and (6) septic, infec- 
tive, ulcerative or malignant ; and (2) chronic or sclerotic. It should be 
noted that it is impossible to draw a sharp line of distinction between these 
varieties on grounds of netiology, pathology, or morbid anatomy. Clinically, 
however, the distinctive features of each arc fairly marked, although even in 
this case the distinction is not absolute. IMore recently a subacute variety, 
ulcerative in character, has been described (see Septic Endocarditis). 

Acute Simple Endocarditis 

Etiology. — Acute simple endocarditis occurs most commonly in child- 
hood and adolescence. It is rarely, if ever, a primary disease. 
siibacute rheumatism, ifir^Shc of its forms (see p. 886)',"''aC88unt* Yol the 
vstst'ttiajorlty of cases. Scarlet fever is not a very infrequent cause. Some 
are of opinion tliat the endocarditis, the result of scarlet fever, is identical 
with that due to rheumatism. Measles, pneumonia, tuberculosis and, in 
the opinion of some, liright’s disease and diabetes are responsible for a 
certain number of cases. 

Acute simple endocarditis not infrequently occurs in individuals who are 
the subjects of the ehrouie or sclerotic form of the disease, so that both acute 
and chronic endocarditis may be found together. 

Pathology. — In this form of endocarditis the parts affected become 
swollen, as the result of cedeina and conneijtive tissue proliferation, and cauli- 
flower-like or warty excrescences, vjiryiug in size from that of a pinTRSff^ 
aTbeah, called vegetations, make their appearance on the segments of the 
valve or on the mural endocardium. The valvular vegetations are usually 
not situated at the extreme margins of the cusps, but at those parts which 
come into apposition during closure, namely, a short distance from their 
inargiiia. The vegetations consist of bJooil platelets, leucocytes and fibrin. 
In rheumatic endocarditis Aacliqff’s nodes (s(‘e p. 329) are sometimes found 
in the inflamed valves. Various micro-organisms have been described in 
association with tlie vegetations, but they are not present in large numbers 
in the acute simple form of endocarditis. Fragments may become detached 
from the affected valves, be carried by the blood to remote parts, and ulti- 
mately become impacted in a vessel ; this process is known as embolism, and 
the impacted fragment as an embolus. This may result in obstruction of the 
circulation, and (1) necrosis, or hjeinorrhage, or both, within the area of 
distribution of the occluded vessel, and the formation of infarcts ; or (2) 
gangrene of the area supplied in the case of one of the larger arteries of 
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the limbs. Infarctioii most genei^^lly, occurs in t he sp leen or kidneys, 
although it is not infrequently found in the Brain of" its Inembranes, the 
retina, lungs (in right-sided endocarditis), intestines and skin. In cerebral 
infarction, softening of the area supplied by the affected vessel takes place 
rapidly, while in pulmonary infarction localised pneumonia is a frequent 
sequel. 

An attack of acute simple endocarditis may be followed by (1) aj^qliition, 
a rare event ; (2) organisation, which is the usual sequel ; or (3) ulceration. 
When organisation occurs, it results in the formation of fibrous crciitncial 
tissue, which tends to contract as life advances, giving rise to various de- 
formities of the valves and ultimately to permanent stenosis, or incompetence, 
or both. 

Symptoms. — In the first place, the reader is referred to the remarks on 

p. 886. 

Sometimes the onset of acute endocarditis is accompanied by a rise of 
temperature above that already existing, this occurring without any increase 
in the symptoms of tlie causative disease. The degree of pyrexia is usually 
not marked, but occasionally there is a sharp rise of temperature. The 
patient may suffer from palpitation, dyspnoea and precordial discomfort 
or pain. Indications of severe cardiac failure are only met with when 
the affection is advanced or in cases of severe carditis. ICmbolism may 
occur. 

t Thc pulse is usually increased in frequency, and is in some cases irregular. 

The apex-beat may be tumultuous in character, and displaced outwards, and 
I there may also be evidence of enlargement of the area of cardiac impairment 
I transversely ; these signs may occur very early in the disease. The first 
sound at the mitral or aortic area, according to which of these valves is 
affected, may become slightly prolonged, or roughened, or may exhibit a lack 
of clearness ; within 24 hours it may be accompanied by a distinct murmur, 
soft in character, the cardiac sound, however, not being abolished. In the 
case of mitral incompetence, the pulmonary second sound later on becomes 
accentuated, and may be reduplicated. In the case of the aortic valve, the 
second sound may become altered, and a soft, blowing, diastolic bruit may 
subsequently develop ; the latter, however, is of much less frequent occurrence 
during the course of the illness. Reduplication of the second sound and 
slight accentuation of the first sound at the apex are believed to Tbe earl^ 
signs of mitral stenosis. A soft, blowing, diastolic bruit in the mitral area is 
rarely heard during the course of the illness. A mitral presystolic murmur 
and a short, sharp first sound do not usually make their appearance until 
some time after the onset of the rheumatic infection, ihe mitral orifice having 
become permanently stenosed. 

In cases of severe carditis, there may be severe cardiac failure and 
considerable and rapid cardiac dilatation, even early in the disease. 

Diagnosis. — The diagnosis of acute simple endocarditis is often a matter 
of great difficulty. We should suspect its existence in those cases in which 
there is an increase in the degree of pyrexia without any aggravation of the 
symptoms of the causative affection, or when pyrexia persists without any 
ascertainable cause ; or when there is palpitation, dyspnoea, acceleration 
or irregularity of the pulse, together with the existence of a murmur not 
previously present. 
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Increased frej^ue n^ of the j pulse-rate , provided other causes can be ex- 
clud^is'"5r5oSsi3e]?arDle*(®!a^ The same can also be said 

of the sudden appearance of partial heart-block. When the apex-beat is 
tumultuous in character it is suggestive of involvement of the endocardium 
or pericardium. Displacement of the apex-beat and evidence of enlarge- 
ment of the area of impairment transversely are not necessarily indicative 
of acute endocarditis,’ as a certain degree of cardiac dilatation is met with 
in most of the acute fevers, as the result of toxaemia or anaemia. Neither 
does a recently developed mitral systolic murmur necessarily indicate endo- 
; carditis, for it may be due to anaemia or to simple dilatation. A preliminary 
? prolongation, roughening, or want of clearness of the first sound at the mitral 
' or aortic area is strongly suggestive of valvulitis, as is also the early appear- 
iance of the murmur ; a murmur which is due to anaemia or to simple dila- 
Itation of the left ventricle does not usually make its appearance in the early 
^stages of rheumatism. An aortic systolic is not so suggestive of acute 
endocarditis as a mitral systolic murmur, while a pulmonary systolic murmur 
may be almost disregarded. 1'he character of the murmur is of some diag- 
nostic value, a soft blowing, in contrast with a harsh, murmur being in 
favour of endocarditis. Accentuation of the second sound in the pulmonary 
area later on in the illness is also suggestive of mitral incompetence. An 
altered second sound, with later on a diastolic murmur, in the aortic area is 
indicative of involvement of the endocardium ; the latter, however, is tarely 
lieard during the course of an acute illness, and practically never during its 
early part. The early signs of mitral stenosis have already been noted. 

It is necessary to distinguish the murmur of aemte endocarditis from 
that due to previously existing valvular disease. The existence of sub- 
cutaneous nodules or pericarditis, the sudden appearance of partial heart- 
block (indicative of coincident acute myocarditis), or the appearance of new 
murmurs or the disappearance of old ones, is in favour of a fresh attack of 
acute endocarditis, whether simple or infective. Embolism is not patho- 
gnomonic of acute endocarditis, as it may occur in chronic valvular disease, 
especially in mitral stenosis. In acute endocarditis, however, it is not in- 
frequently multiple and recurrent, and is of more usual occurrence in the 
systemic than in the pulmonary circulation. 

If acute endocarditis occur in an individual already the subject of valvular i 
disease, the murmur is not of recent development, it is often loud or harsh, 
audible over a considerable area, and evidence of cardiac enlargement is! 
usually present. 

Prognosis. — The immediate prognosis of acute simple endocarditis 
is, as a rule, favourable, 'death being of rare occurrence ; this may happen, 
however, if there be accompanying pericarditis or severe myocarditis. With 
regard to the ultimate prognosis, it has been pointed out that complete 
resolution in all probability rarely occurs. Organisation is the usual sequel, 
ultimately giving rise to permanent stenosis, or incompetence, or both ; in a 
certain percentage of these cases, the early murmur may disappear, and a 
permanent murmur may not become established until much later on, even 
several years. It should be noted that the future prognosis of a case of 
acute simple endocarditis largely depends upon whether convalescence is 
sufficiently prolonged. In a certain number of cases, ulceration of the 
valve results. 
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Treatment. — The treatment of a case of acute simple endocarditis is of 
the^greatest importance, especially with regard to the future of the patient. 

. f/The indications are to endeavour to arrest the morbid processes as early 
as possible, and to give the heart the best chance of the fullest possible 
repair. 

The treatment of the causative disease should be adopted. For that of 
rheumatic fever, the reader is referred to pp. 334-r336. 

In all cases, whatever the cause, absolute rest in bed is indispensable 
for at least three months, and in some cases for a longer period, after indica- 
tions of active carditis have disappeared. During this time, the patient should 
remain in the recundjent posture, keep as quiet as is possible, physically and 
mentally, and should on no account be allowed to sit upright in bed or get 
out of bed for an action of the bowels. Afterwards the amount of exertion 
should be most carefully graduated. At first, an extra pillow may be allowed. 
A few days later, the back may lie slightly raised, and this may be gradually 
increased until the patient is moved to a couch, to which' lie should be con- 
fined for at least six weeks. After the first two weeks of this jx^riod. massage, 
at first very gently and for short periods only, and gradually increased, may 
be tried ; and after another fortnight, active movements may be tried. 
Later on, slight walking exercise may be pcrmitte?d. For some months later, 
great care should be exercised, and the patient should be given rules as to 
the amount and kind of exertion ; for, on the one hand, exercise may do 
much harm unless carefully regulated, while, on the other, in moderation it 
is of great value. If during any of these stages exertion be accot7ipanied 
or followed by breathlessness, palpitation, fatigue, proecordia.1 discomfort or 
pain, or maintained increased frequency of the pulse, the patient is doing too 
much, and the amount of exertion should be reduced. 

During the active stage of the disease small blisters a])plicd frequently 
to the pra?cordium are advocated by some ; and during tlui later stages the 
internal administration of iodide of sodium is recommended. The n'sults 
of the administration of digitalis arc, as a rule, very disappoinling. whether 
auricular fibrillation (or flutter) is present or not. If it is employt;d, caufion 
should be exercised and large doses avoided. Strychnine is better with- 
held in the early stages of the illness when the cardiac action is excited. 
Adrenaline and pituitary arc employed by some in cases in which the blood 
pressure is very low. In grave cases, the foot of the bed may with advantage 
be raised to the extent of one or two feet, and recently transfusion has been 
advised. 

Otherwise, the r(?ader is referred to the various therapeutic measures 
described on pp. 832-8-17. 

CoNVALESCJfiNT IloME TREATMENT. — Prolonged convalescence in special 
country homes devoted exclusively to children recovering from active 
rheumatic carditis is now advocated. The advantage of this form of treatment 
is that a return to normal life is made gradually, under skilled supervision, 
so that any indications of persistent activity of the disease or relapse may be 
quickly detected, and further complete rest promptly instituted. At some 
of these homes, facilities also for education are available, and this overcomes 
one of the greatest drawbacks of prolonged rest in children, namely, inter- 
ference with education. Though this line of treatment is still on trial, con- 
siderable success has been reported in this country and America. A dry and 
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elevated site is important. At some homes, treatment on the same lines as 
in the treatment of pulmonary tuberculosis is employed, the wards being 
BO constructed that one side can be opened up. In England such convalescent 
homes have been organized by the Invalid Children’s Aid Society, the London 
County Council, and the Birmingham Education Authorities. 

It is well to examine a patient who has suftcred from acute endocarditis 
at regular intervals after the attack, and careful inquiry should be made as 
to liis mode of life. In children, we should be especially on the look-out for 
any rheumatic manifestation, and, as soon as detected, the condition should 
be immediately and adequately treated. 

Eredereck W. Price. 


Sefiic Endocarditis 

Synonyms. — Infective Endocarditis ; Ulcerative Endocarditis ; Malig- 
nant Endocarditis. 

Objections have been raised against each of tliese synonyms : that all 
endocarditis is infective, that ulceration is not invariable, and that some 
cases recover. But that some distinctive name is necessary to mark ofi a 
disease- process which is quite dilTerent from “ simple ” or “ rheumatic 
endocarditis is generally recognised. The assertion frequently made, that 
no siiarp line of demarcation can be drawn between simple and ulcerative 
endocarditis, though true, does not dispose of the fact that in the great 
majority of cases the distinction is of fundamental importance end not very 
difficult of recognition. 

The disease has an importance somewhat out of proj)ortion to its 
frequency, partly on account of its great gravity and partly on account of 
the difficulties which often beset the diagnosis. 'J'he incidence of the disease 
in the wards of a large general hospital is about 1 in 170 cases. 

iEtioIogy . — Relation to rheumatism and other diseases , — In more than 
half of all cases of the disease there is a clear history of acute or subacute 
rlicumat.ism or of chorea. In the majority of these cases the patient has 
sutft'red from rheumatic endocarditis some time previous to his present illness, 
and has been left with definite and recognised valvular disease ; in a few 
the condition of rheumatic endocarditis has passed directly, but often im- 
perceptibly, into that of the ulcerative condition. Usually the interval 
between the occurrence of the rheumatic fever and tin? onset of ulcerative 
endocarditis is measured by several years, and these have been for the most 
part yi^ars of good generjiJ health. To those few cases in which the transition 
between the rheumatic endocarditis and ulcerative endocarditis is a gradual 
one the term “ malignant rheumatism ” has been applied by some authorities. 
But the term introduced confusion in respect of the bacteriological questions 
involved, and is jierhaps on this account to be avoided. Next in frequency 
to the rheumatic group of diseases in the patient’s history, but insignificant 
in comparison, are scarlet fever, gonorrhoea, influenza, typhoid fever, malaria, 
syphilis, Graves’ disease, dysentery and pneumonia. 

of ^ ^plfujen ital defects, — k congenital defect in the heart predis- 
poseTit to imection, apparently through the medium of that chronic thicken- 
ing of the endocardium which is often found in connection with these defects. 
This factor has been definitely established in regard to the aortic valve. 
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Other cBtiological factors. — Strain is present in some cases as a definite 
causative factor. This was seen in a series of cases which occurred in soldiers 
during the Great War ; these cases were aortic in the main, and in several 
of them there was no evidence of pre-existing valve lesions of an acquired 
nature. 

Age. — The chief incidence is between the ages of 15 and 50. Out of 
150 cases collected by the writer 122 occurred between these ages. One-half 
of all the cases occurred between 20 and 40, no doubt on account of the 
predisposition created by the presence of sclerosis of the heart valves after 
acute rheumatism, the chief age incidence of which is a decade earlier than 
this. The youngest case of the series was that of a child aged 2^ years, 
the subject of congenital heart defects. The oldest cases were those of a 
woman aged 64, and of a man aged 63, both of whom developed pneumoeoccus 
endocarditis with lobar pneumonia. 

Sex. — This docs not appear to be a determining factor.^ 

Pathology. — The essential pathology in infective endocarditis is a 
progressive microbic infection of one or more of the heart valves, or of tJie 
mural endocardium. The infecting micro-organisrns, as judged by positive 
blood cultures during life rather than by post-mortem investigations, are 
very variable. An analysis of 40 cases of the disease in which positive blood 
cultures were made during life showed streptococci in 26, pneumococci and 
Pfeifier’s bacillus in 5 each, gonococcus in 2, Staphylococcus albus in 1, and 
an unclassified micro-organism of bacillary foiiii in 1. Tlie gonococcus 
accounts for the infection in a few cases. If post-mortem results are taken, 
Staphylococcus aureus bulks largely in the analysis and the pneumococcus is 
represented more frequently. A few other organisms, relatively ujiimportant, 
also appear — B. typhosus, B. coli and B. diphlherim. Streptococci are 
certainly the most common organisms concerned, and the characters of those 
naSnaltera 'df 'tlie gro up fdu/i d in this disease deserve special attention. If we 
except acute cases due to S. pyogenes (S. ha'molyticus), the typos of strci)to- 
coccus most often found arc not highly pathogenic, but of low virulence, such 
as aree* found in normal faeces and in normal saliva (S. viridans). They are 
for the most part short-chained cocci, not lethal for mice, and they yield a 
set of biochemical reactions that mark them off quite sharply from S. 
pyogenes. These facts harmonise with certain broad clinical and patliological 
observations and serve to explain them : the chronicity of many of the cases, 
and the latency of others ; the scanty leucocytosis often seen ; the apyrexial 
periods not infrequently present ; the absence of suppuration in the embolic 
infarcts w^hich is such a feature of the disease ; the absence of any visible 
focus of infection in the great majority of the cases ; the enormous number j 
of living micro-organisms that may be present in the blood stream at a 
time, it may be, when the patient is not acutely ill. The writer has showm 
that it is not difficult to set up a condition of infective endocarditis in the 
rabbit by the intravenous injection of “ saprophytic ” streptococci from 
healthy human saliva and faeces. 

The condition of infection once established in the endocardium, a state 
of arterial pyaemia ” results, the circulation being fed by micro-organisms 
from the infected area. Minute vessels become plugged by masses of these 
microbes. Larger emboli, formed of pieces of the fungating vegetations, 
and of various sizes, add to the pyaemic process. Destructive and vegetative 
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processes proceed together at the site of infection, which spreads to adjacent 
structures in the heart, both by contact and by direct extension. It has 
been shown that the micro-organisms in the blood stream are destroyed in 
vitro in 24 hours when citrated blood is incubated without culture media. 
This fact suggests that they are paid out into the blood stream from the 
heart lesion, but that their duration of life in the former is short. It also 
explains the fact that blood cultures are not infrequently sterile.* 

Symptoms and Course. — The disease may be hJtent, and only discovered 
post mortem. It may be fulminating, in which case it may be suspected, 
but rarely diagnosed. In the fulminating cases the infection is usually by 
S. aureus, and the ulcerating endocarditis is only one part of the S, aureus 
pyseraia. Such is the endocarditis complicating acute osteomyelitis, and 
that seen in very acute pysemia resulting from S. aureus infections of the 
skin. The more im 2 X)rtant types are the acute and subacute. 

The acute form. — The onset is usually abrupt, often with a rigor, and the 
symptoms are those of an acute specific fever. Pain in, and swelling of, 
joints is common, with acid sweats, often leading to a diagnosis of rheumatic 
fever and calling for the use of salicylates. Not infrequently the failure of 
response to full doses of salicylates is the first observation to throw doubt 
upon the diagnosis. The pneumococcus cases are generally of this type, 
pneumonia or pleurisy with effusion being usually present ; the patient 
remains very ill after the eighth day of his disease, infection of the endo- 
cardium being perhaps the most serious cause of absence of crisis. Gono- 
coccus infection is also usually of this form. The duration of the acute cases 
is from 7 to 30 days, A very few cases undoubtedly recover. 

The subacute type ('* Subacute bacterial endocarditis — This is prob- 
ably the most common type of the disease. Attention has of late years 
been drawn to it by Osier, Horder, Libman and others. The onset is gradual, 
often insidious, so that it may not be possible to determine with accuracy 
when the disease began : it seems certain that in many of the cases the 
process of endocardial infection has existed much longer than is suspected. 
The initial symptoms arc general weakness with sweats and ansemia^or a 
condition somewhat resembling subacute rheumatism, or fever which is 
unex])lained by the ])hysical signs. The duration of these cases is very 
variable ; from 2 to 6 months includes the majority of them ; but a few may 
last for 12 months'or e Veii'longer. The infect in g micro-organisms are strepto- 
cocci of the fyecal and salivary typo {Streptococcus viridans. Streptococcus 
endocarditidis), Pfeiffer’s bacillus and occasionally the pneumococcus. In 
some of these cases the pfe-existing valve lesion is very slight, although its 
presence is generally known if the patient is of the private class. 

The heart. — In the great majority of cases signs of valvular disease are i 
present at the outset. In a few cases these signs appear during the course [ 
of the disease. Rarely, there may be no evidence of valvular disease at any ,■ 
time : this experience is almost confined to cases in which the infection is of 
a terminal kind, occurring in patients who are too ill to admit of thorough 
examination, or in whom there is early and considerable dilatation of the 
heart. As the disease progresses it is common to get evidence of the involve - 1 
ment of other valves than the one originally infected, such as the appearance) 
of signs of aortic regurgitation in a case originally one of mitral disease. 
Undue importance is perhaps attached to changes heard in the character 
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of the murmurs from day to day. When the heart symptoms are prominent, 
the case is said to be of the “ cardiac type,’’ and such a clinical picture does 
quite commonly present itself : in which event the patient has, in most 
instances, been a heart invalid for some time previously. But in a con- 
siderable proportion of the subacute cases it is a striking thing that the heart 
shows little recognisable defect, at least for a considerable time. For the 
greater part of its course it may be said that subacute bacterial endocarditis 
is very largely destitute of cardiac symptoms. Arrhythmia, signs of restric- 
tion of the field of cardiac response to effort, and the results of so-called 
congestive failure — not only may all of these be conspicuous by their absence, 
it is unusual to see them. 

Arterial embolism. — This event is extremely common and constitutes one 

Wilfi'fiSfflTRSil signs of the disease. The importance of the search for emboli 
and their effects in a suspected case cannot he over-estimated. But to obtain an 
adequate conception of the disease-process here considered it is necessary to 
enlarge considerably the earlier notions of the embolic process in two direc- 
tions : the diffusencss of the embolic site and the minuteness of the embolic 
fragment. The skin shows two distinct lesions, both highly characteristic of 
the disease — (a) Petechiae, varying greatly as to their number in different 
cases — ^there may be no more than two or three, and only discovered after 
careful search, or there may be a great number, presenting an appearance as 
though the patient has been flea-bitten, (b) Discoloured areas, usually 
tender, and most often affecting the terminal ])halangcs, coming and going 
in tJie course of a few hours or days. The appearance of one of these red 
areas is often accompanied by sudden pain or acute tenderness on pressure. 
These lesions are of considerable diagnostic importance. They do not occur 
in rheumatism. 

In the kidney there may be gross embolic events leading tqjnfarction and 
hflematuj^.^ Of equal if not of greater importance is the occurrence of very 
mmirfe ^uTrobic embolisms in the glomeruli, leading to the appearance of 
red blood cells and traces of albumin in the urine, and ultimately to a state 
di "ehitolic focal iiei)hriti8, demonstrable under tlie microscope post mortem 
(Baehr ; Gaskell). The retina may be affected, exploration of the fundus 
revealing hsemorrhages. One of the most common seats of emboli of the 
massive kind is the spleen, leading to enlargement and usually a palpable 
organ. Acute and severe pain may occur with the event, and friction, "due 
to perisplenitis, may be heard. The brain may suffer, the most common 
result being hemiplegia. The embolus may lead to infective arteritis, with 
aneurysm formation and haemorrhage which may be abruptly fatal. The 
vessels of the Ijmbs are frequently involved, either the main artery, or, more 
often, their branches, and especially the radial and posterior tibial. Here, 
again, aneurysms may develop, and gangrene occasionally. 

Pi^rexia. — Fever is jiresent in nearly all the cases, perhaps in all at some 
time^^otner in the course of the disease ; but occasional afebrile periods 
may occur, lasting from 2 or 3 days up to a fortnight, in the subacute cases. 
In the acute cases a high continued fever is not uncommon, and when this 
is so the patient is highly toxic and asthenic and the heart symptoms are apt 
to be in abeyance (“ typhoid type ”). Irregular remittent fever is the most 
co mnp E t fo rm, both in the acute and X^'KigK "and 

ifegfflraff'quSirdian intermittent fever is not uncommon — the gonococcus cases 
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are particularly prone to this variety ol fever. Rigors are common in the 
fulminating and acute cases ; they also occur in subacute cases when embol- 
ism is rife. Whatever the form of the fever the temperature is apt to take a 
lower range shortly before death. A fall in t he t^Vf^a^re^the patient r^ain- 
iZ Z , is of no servk§„ a»d WiUt 

of may occur when signs of SrenaTinaae^^ 

supervene. 

The blood shows a progressive and ultimately severe ana^jjat. The degree 
of leucocytosis varies with the type of the disease. In acute cases it is gener- 
ally high (20,000 to 40,000), though this, again, varies with the degree of the 
patient’s response to the infection. In the subacute cases the leucocytosis 
is rather remarkably constant about the figures 9000 to 12,000. In a few 
cases there is leucopenia. Blood cultures are extremely important in the 
matter of diagnosis. And yet it not uncommonly happens in the subacute 
cases that the diagnosis is certain and no growth of micro-organisms is 
obtained. In the great majority of cases, however, positive blood cultures 
are obtained, given proper technique. 

General stale . — Loss of flesh is invariable, but rarely a marked feature. 
Pains arc common, and arc usually arthralgic in character ; they are prone 
to develop suddenly, arc rarely accompanied by eilusions, and when severe, 
are most often due to embolic cventsr' ThlS^complexion in the subacute 
cases tends to a cafe-au-lait tint, which is a point of diagnostic value to the 
trained eye. Clubbing of the fingers is very common, quite apart from the 
influence of possible old-standing valvular disease. The patients are often 
singularly optimistic concerning themselves. Libman lays stress upon areas 
of deep tenderness about the lower end of the sternum and the sterno-costal 
junctions. Albuminuria is very common, tending to increase with the pro- 
gress of the disease, and doubtless associated with the focal glomerular 
nephritis to which reference has already been made. 

Modes of Termination. — 1. Recovery . — A rare event, yet one which cer- 
tainly occurs at times, even when the diagnosis is beyond doubt. 

2. Death . — Out of 149 cases studied by the writer, the recorded t^minal 
events occurred in the following order of frequency : heart failure (66), 
coma (23), sudden death (19), urmmia (18), exhaustion (8), hyperpyrexia (2). 
Cases dying in coma were for the most part those in which cerebral embolism, 
with or without haemorrhage, had taken place. Sudden death was due to 
perforation of a valve cusp, rupture of aneurysms in the sinus of Valsalva, 
perforation of the interventricular septum and cerebral hmmorrhage. 

Diagnosis. — lilvidence of endocarditis, the occurrence of multiple arterialj 
embolism, and the isolation of micro-organisms from the blood stream :1 
the coexistence of these three facts makes the diagnosis of infective endo-f 
carditis indubitable. Rut, as has already been remarked, the diagnosia 
may sometimes be made quite confidently in the absence of a positive bloodr; 
culture in certain of the subaemte cases. The most important point to 
e-stablish is the presence of multiple arterial embolism. Seeing that the, 
prognosis is so serious, it follows tliat a diagnosis of infective endocarditis 
should never be made unless convincing evidence be forthcoming. In the 
differential diagnosis the following diseases call for consideration : 

1. Pneumonia . — There may be considerable difficulty here, seeing that 
consolidation of the lung is usually present in pneumococcus infection of the 
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endocardium. Care must be exercised, because bssmaturia and splenic 
enlargement in a case of pneumonia do not necessarily imply infarction. 
Nor does a positive blood culture in pneumonia necessarily mean endocarditis. 
But petechise, and the presence of emboli in arteries, in a case in which signs 
of valvular disease and a positive blood culture are present, justify a diag- 
nosis of ulcerative endocarditis. 

2. Typhoid fever , — positive Widal test with a leucopenia may be 
regarded as almost decisive in favour of typhoid fever. Typhoid infection 
of the endocardium is very rare. 

3. Rheumcdic fever . — The recurrence of acute rheumatism in a patient 
who has previously developed valvular disease often gives rise to considerable 
anxiety on account of the similarity which may exist between the symptoms 
present and those of pyogenic infection of the endocardium. The rheumatic 
process may spread itself over several months, salicylates notwithstanding. 
These difficult cases usually occur in children between the ages of 10 to 16 
years. Endocarditis is always present, and often there is pericarditis, or 
pleurisy, or both. There may be considerable loss of flesh and marked 
anaemia. The form of the temperature chart rarely affords help. The facts 
which help to exclude ulcerative endocarditis are the presence of nodules, 
or of chorea, and the absence of petechia), of haomaturia, of enlarged spleen, 
and especially of micro-organisms in the blood stream. 

4. Peliosis rheumatica may cause even greater difficulty, but the condition 
is uncommon. The association of fever, purpura, anaemia, albuminuria and 
joint pains in a case of old-standing aortic regurgitation under the writer’s 
care naturally raised fear of infection of the damaged valve cusp. But the 
purpuric spots and the joint pains were bilateral and symmetrical, there 
were ecchymoses in addition to the peteehise, there were effusions into the 
joints, and blood cultures yielded no growth. 

6. Malaria . — The resemblance is but superficial, owing to the fact that 
in some cases of infective endocarditis the fever may be markedly inter- 
. mittent. and rigors with heavy sweats may occur. The absence of malarial 
[ parasites in the blood and the absence of leucopenia are much against a 
' diagnosis of malaria. 

6. Tuberculosis . — General tuberculosis may be closely simulated by acute 
ulcerative endocarditis with continued fever wlien the heart signs are equi- 
vocal. But there is leucopenia in general tuberculosis, a sterile blood stream 
(on repeated culture), and signs of embolism do not occur. Sometimes cases 
of infective endocarditis find their way into sanatoria for the treatment of 
phthisis, on the ground that they are cases of “ phthisis without physical 
signs.” 

Prognosis. — As has already been stated, recovery occasionally takes 
place in the acute, and still less frequently in the subacute form of the 
disease. All the same, the diagnosis once definitely established, the outlook 
is of the gravest, treatment notwithstanding. That the patient is very little 
affected in general health, that he is extremely hopeful concerning his condi- 
tion, that the state of the heart in itself gives no cause for concern, and that 
the number of micro-organisms per c.mm. of blood has fallen very consider- 
ably — none of these things should tempt the physician to abate anything 
from the serious view he takes of the case. Periods of improvement often 
occur, with or without special lines of treatment, but the fatal issue seems 
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only to be delayed. It is very difficult to surmise the length of time the 
patient will live after the diagnosis is made. If there are already present 
the signs either of renal or of cardiac failure the end is not far off ; weeks 
measure it. Otherwise, developments may proceed quite slowly, and the 
patient may live some months. But there remain to be reckoned with the 
various accidents attending upon the dissemination of the endocardial 
vegetations, or the ulceration of the valves, cither of which accidents may 
bring about a speedy termination. Not seldom, when it seems certain that 
the course of the disease has been checked, death, more or less sudden, and 
due to some purely mechanical cause, cheats the physician and those who 
watch his efforts. 

Treatment. — Pkeventive Measures. — Reference has been made to 
the undoubted fact that the source of the infecting agent in most cases is 
the mouth or intestine. This suggests that special attention should be 
directed to these regions in all persons who are the subjects of valvular disease. 
Oral sepsis of all sorts should receive treatment. Dead teeth, crowned, or 
not, should be sacrificed. Septic tonsils should be removed. The condition 
of the intestinal tract should be investigated, and measures adopted to lower 
the content of streptococci if this appears high. 

Curative. — The general (non-specific) measures adopted in the treat- 
ment of all cases of septicaemia arc applicable here ; plenty of fresh air and 
light, good food frequently administered, and haematinic drugs for the 
anasmia. The writer considers that open-air treatment, as for cases of 
pulmonary tuberculosis, should be adopted whenever possible. The various 
measures that have from time to time been tried in order to inhibit the 
bacterial factor in the disease are the following : 

Chemical antidotes , — “ Blood antiseptics have, as a rule, proved very 
disappointing in the history of the treatment of the disease. Quinine, 
mercury, arsenic (including salvarsan), carbolic acid, formalin, the sulpho- 
carbolatcs and many others, whether administered by mouth, subcutaneously 
or intravenously, lead to no results worth recording. On the other hand, 
efforts at “ sterilisatio magna ’’ of the blood stream are not without immediate 
danger. 

Anti'Sera , — ^As most cases of infective endocarditis are of streptococcal 
origin, it was hoped that the use of anti-streptococcus serum might lead to 
cure. The result of a good many trials has been very disappointing. Nor 
has the use of an autogenous serum, as first attempted by the writer in 1904, 
led to more than an occasional good result. In conjunction with Hemsted 
the writer described a case of considerable duration treated successfully by 
the use of serum from an inoculated donor (1911). The infection was in this 
case grafted upon a congenital heart lesion. The same may be said in general 
of the use of anti-pneumococcus serum in the pneumococcus cases. “ Immuno- 
transfusion has more recently been tried, but so far unsuccessfully. 

Inoculation , — The experience of vaccine therapy in this disease is no 
more cheering than that of serum therapy. Certainly the use of “ naked ** 
vaccine has on the whole been singularly disappointing. The writer has 
not had a case so treated which recovered, although he has seen periods of 
marked and prolonged improvement which he felt could be attributed to 
the vaccine. 

It would seem that we still lack a scientific method of control of the 

57 
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disease process by any of the measures yet adopted. It seems clear that 
cure can only come through inhibition of the bacterial growth in the 
endocardium, and not merely through cleansing the circulating blood of 
micro-organisms. This, ahd a method of detaching the thrombi which hang 
from the valve cusps in such a fine state of subdivision that no vessel of 
conspicuous size is obstructed by the particles cast into the blood stream, 
constitute the therapeutic problem with which the physician is faced. The 
chief hope would seem to lie in establishing the diagnosis at a very early 
date so as to employ whatever measures promise success before the vegeta- 
tions have attained any size and the sub-endothelial colonisation has become 
established. 

Horder. 


Chronic or Sclerotic Endocarditis 

Chronic endocarditis is a sclerosis of the valve, and iftay be — (1) secondary 
to the acute — especially the rheumatic form, which is the more common 
event or (2) primary. 

Etiology and Pathology. — When the condition is the result of a 
previous attack of acute endocarditis, it is more apt to occur in earlier life, 
the mitral valve being more commonly affected ; while if it is primary it 
is more apt to occur in middle or later life, the aortic valve being more 
commonly affected than the mitral. 

With regard to the *%‘tiology of primary chronic endocarditis, heredity is 
certainly a factor, and the condition is more common in males, and during 
or after middle life. Prolonged muscular or mental stress or strain, over- 
indulgence in food or drink, focal sepsis (see p. 834), the various forms of 
chronic rheumatism and gout, chronic metallic poisoning — particularly that 
due to lead, and hypertension arc among the most common causes. Chronic 
renal distjase possibly has no direct relation with primary chronic endo- 
carditis, but the associated high blood-pressure is an important causal ffictor. 
With regard to syphilis, see p. 947. 

When organisation occurs in acute simple endocarditis, the result is the 
formation of fibrous tissue, which tends to contract as life advances, and as 
a result there may be thickening, shortening, puckering, chronic vegetations, 
coalescence of two or more segments, cartilaginous changes, or calcification 
of the valves ; there may also be shortening and tliickening of the chordm 
tendinese and apices of the papillary muscles. These structural changes 
ultimately give rise to permanent stenosis, or incompetence, or both, and 
there is a tendency in these cases to recurrent attacks of valvulitis, resulting 
in still greater deformity. 

In primary chronic endocarditis there is sclerotic thickening of the' 
endocardium, often occurring in patches, and frequently associated with fatty 
or calcareous changes, to which the term atheroma is usually applied. There 
may be thickening, small nodular prominences, shortening, puckering, 
coalescence of two or more segments, and calcification of the valves ; the 
chordoe tendineae and apices of the papillary muscles may also be affected. 
These structural changes also ultimately give rise to permanent stenosis, or 
incompetence, or both. 

Primary chronic endocarditis is frequently associated with atheroma, 
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which may be widespread. When it affects the aortic valve it may be limited 
to the valve, or, as is more frequently the case, may also affect the walls of 
the aorta. In the latter event, diffuse dilatation of the aorta may follow ; 
and the neighbourhood of the mouths of the coronary arteries is often 
involved, frequently resulting in narrowing or occlusion of one or both of 
these vessels (see pp. 922, 923). 

It may here be noted that foetal endocarditis is usually of the sclerotic 
form, the right heart being more commonly affected than the left. 

Symptoms. — Primary chronic endocarditis produces no symptoms until 
a certain degree of structural changes in the valves has taken place, when 
stenosis, or incompetence, or both occur. 

Frederick W. Price. 


CHRONIC VALVULAR DISEASE 

Definition. — By chronic valvular disease is meant a chronic affection 
of the cusps of the cardiac valves, or of the orifices, or both. Not only 
may the orifices and cusps be affected, however, but also the chordae tendinese 
and the musculi papillares. In many cases the cusps are only secondarily 
affected ; to illustrate this it may be mentioned that incompetence of a 
valve may be due entirely to dilatation of its orifice, or, in the case of the 
auric ulo- ventricular valves, to an affection of the musculi papillares or chord® 
tendinece. Whatever the nature and form of the valvular lesion, it gives 
rise to stenosis or narrowing, which results in obstruction to the flow of 
blood ; or to incompetence, which allows of regurgitation ; or frequently to 
botli of these together. Along with the valvular lesions there are usually 
coincident changes in the cardiac musculature, the aorta, or coronary 
arteries. 

The Relative Proportion and the Combinations op the Different 
Valvular Diseases. — It should be noted that not infrequently more than 
one valve is involved at the same time, especially in the case of rheumatic 
valvular disease. 

The mitral is the valve most commonly affected, and incompetence of 
this Valve Is more frequent than stenosis. When mitral incompetence results 
from a preidoh S' attack of acute endocarditis, there is usually some degree of 
stenosis as well ; when it is of the relaf^ive variety, it is often associated with 
tricuspid incompetence. Pure mitral stenosis is comparatively infrogment^ 
in the process of thickening'and contraction, there is usually some^egree 
of incompetence. Aortic regurgitation is very common ; a greater or less 
degree of stenosis, however, hot infrequently accompanies the incompetence. 
Pure aortic stenosis, on the other hand, is one of the rarest of valvular affec- 
tions’ Disease of the pulmonary valve is comparatively rare, and is usually | 
of congenital origin. Pulmonary stenosis is one of the most frequent forms I 
of congenital heart disease ; as an acquired condition, it is very rare. Pul-| 
monary incompetence is the rarest of valvular lesions. Tricusgi^ngon^t- 
enco is^ ,the most.p.!(^mm^ form of right-sided valvular affectio^Q£^'.r3m^e 
vfSt majorifjTo^ cases it Is'df the relatwe variety, in which case it is a common 
result of mitral disease. Tricuspid incompetence is rarely primary, and then 
stenosis is usually present with it and also mitral or aortic disease. When 
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tricuspid incompetence occurs alone it is in alLpii>bability congenital. Tri- 
1 cuspid stenosis is comparatively rare, but not so rare as was formerly 
^ supposed ; the acquired form is usually associated with mitral stenosis. 

I In chronic -valvular disease due to acute or subacute rheumatism, the 
Ifollowing is the order of frequency : mitral disease alone ; mitral and aortic 
ndisease ; aortic disease alone ; mitral and tricuspid disease. 

Etiology. — Chronic valvular disease may be of congenital {mde 

Congenital Heart Disease), or may be due to a previous attack of acute endo- 
I carditis resulting in chronic endocarditis, or to primary chronic endocarditis, 
I new-growths, traumatism, or, in the case of the aortic valve, to syphilitic 
I nlesaortitis. This list does not include relative incompetence of a valve. 
\ The causes of acute endocarditis, and also of primary chronic endocarditis, 
have been fully dealt with. When chronic valvular disease is due to a 
previous attack of acute endocarditis, it is more apt to occur in early life, 
and when due to primary chronic endocarditis in middle or later life. 
Neoplasms may arise from the walls of the heart or from the valves. They 
rarely cause obstruction. A traumatic lesion of a cusp or of the chordae 
tendineae, the result of excessive physical exertion, may cause stenosis or 
incompetence of a valve, and is of much more common occurrence in the 
case of the aortic than the mitral valve. It rarely takes place, however, 
in the absence of pre-existing disease of the valve. 

In relative incompetence of a valve the cusps themselves are healthy. 
This is more common on the right than on the left side of tlie heart, and is 
almost unknown in aortic disease, and is not nearly so frequent as in the case 
of the mitral valve. The condition may occur from the following causes : 

(1) Dilatation of the cavity of the ventricle — this produces an alteration of 
the relation of the cavity and of the cusps, the segments of which cannot 
properly approximate, with consequent regurgitation through the orifice. 

(2) Enlargement of the orifice on account of relaxation of the surrounding 
muscular structures ; in these cases the tonicity of the muscular ring is 
impaired, and the cusps do not completely come together. (3) Enlargement 
of the Ventricular cavity and dilatation of the orifice combined. (4) Shrinkage 
or stretching of the musculi papillares or chorda) tendineae as a result of 
disease. 

Pathology. — See Chronic Endocarditis and Syphilitic Mesaortitis. 

Effects of Valvular Disease upon the Walls of the Heart and 
Other Organs. — In the case of stenosis of a valve, there is beyond the 
narrowed orifice a tendency to a diminished blood supply. As the progress 
of the narrowing of the orifice is, as a rule, slow, the muscular wall of the 
chamber immediately behind the orifice usually hypertrophies, this process 
enabling the chamber to overcome the obstruction. In a large majority of 
cases there is also owing to the fact that the cardiac chamber has 

to accommodate a larger amount of blood than normal. In the case of 
valvular incompetence, on the other hand, there is not necessarily a dimin- 
ished blood supply beyond the orifice. The cavity immediately behind the 
orifice has to accommodate the regurgitant stream of blood in addition to 
the normal amount of blood arriving in the normal manner, and, therefore, 
an increase in its capacity is necessary ; in other words, dilatation occurs. 
This excess of blood must be propelled with each systole of the chamber, 
with resultant muscular wall. It can be readily under- 
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stood that in order to maintain the circulation adequately it is necessary that 
a larger quantity of blood be propelled, in order to compensate for the amount 
of blood which regurgitates. In this way dilatation with hypertrophy ensuesi 
the former being greater than in the case of pure stenosis. 

Passing to the consideration of the different valvular lesions : 

In mitral stenosis the strain falls mainly on the left auricle and the right 
ventricle. The left auricle enlarges as the result of both hypertrophy and 
dilatation. Occasionally when its wall is diseased, that chamber dilates to 
aneurysmal proportions, extending to the right as far as the chest wall. 
The right ventricle hypertrophies and, later, dilates. The increased pressure 
in the pulmonary circulation is raised, and the pulmonary artery and its 
branches are consequently dilated and sometimes become atheromatous. 
Relative pulmonary incompetence may supervene, due to dilatation of the 
orifice and adjacent part of the pulmonary artery. Enlargement of 
the left auricle, the pulmonary artery, and the right ventricle can 



Fig. 49.- Orthodiagram from a case of mitral stenosis, showing enlargement of the left 
auri(‘]c, which projects to the right, and enlargement of the pulmonary artery and 
infundibular part of the right ventricle on the left border of the heart. A, aorta; 
PA., pulmonary artery; R.V., infundibular part of the right ventricle; L.V. left 
ventricle ; L.A., left auricle ; 11. A., right auricle. 

usually be made out by X-Ray examination. The left auricle projects 
backwards and to the right, and the infundibular part of the right ventricle 
and the pulmonary artery project above the left ventricle on the left border 
of the heart (Fig. 49). In cases in which auricular fibrillation with cardiac 
failure is present, the right auricle becomes increasingly enlarged (Fig. 50). 
Ultimately relative tricuspid incompetence, and dilatation and ’hypertrophy 
of the right auricle, supervene. When mitral incompetence is also present, 
in addition to the foregoing, the left ventricle is enlarged, the result of both 
hypertrophy and dilatation. 

In aortic valvular disease the strain falls on the left ventricle. In stenosis 
the left ventricle hypertrophies, it may be to a considerable degree and, later, 



902 DISEASES OF THE CIRCULATORY SYSTEM 


dilates. In aortic incompetence, dilatation and hypertrophy of the left 
ventricle takes place, which may even be very marked. On X-Ray examina- 
tion in aortic valvular disease, the enlargement of the left ventricle is shown 
by. extension of the heart to the left, and increased convexity of the left 



Fig. 50. — Ortbodiagram from a caso of mitral stenosis and auricular fibrillation with 

cardiac failure. 

border (Fig. 51), and in the case of incompetence the latter may exhibit 
exaggerated pulsation. The degree of dilatation of the left ventricle may. 
increase until ultimately, owing to dilatation of the ring supporting the 
mitral valve, relative incompetence may occur. When aortic valvular 



Fig. 51 .-^Ortbodiagram from a case of aortic incompetence, of rheumatic origin, showing 
enlargement of the left ventricle. 

disease is due to syphilis, there may be, in addition, characteristic changes 
in the shadow of the aorta, described on page 949. 

In pulmonary stenosis the right ventricle hypertrophies, it may be 
in marked degree, and, later, it dilates. In pulmonary incompetence, 
hj^ertrophy and dilatation of the right ventricle, and usually of- the right 
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auricle, also occur. In tricuspid stenosis there is hypertrophy and dilatation 
of the right auricle ; while in tricuspid incompetence dilatation and hyper- 
trophy of this chamber take place. There may follow dilatation of the venae 
cavae and their tributaries, and consequent chronic venous congestion and 
other systemic changes, as already described on p. 827. 

Mitral disease is apt to cause dilatation of the pulmonary veins and 
capillaries, with resultant chronic venous congestion and cedema of the 
lungs, dilatation of the pulmonary artery, and subsequent changes in the 
right side of the heart. Valvular disease of the right side of the heart is 
apt to cause dilatation of the vense cavse and their tributaries, and consequent 
cyanotic changes in the liver, spleen and kidneys, chronic venous congestion 
and catarrh of the mucous membranes of the hollow viscera, oedema or 
anasarca, and transudation of fluid into the serous sacs. 

Mitral Stenosis 

i^tiology. — Mitral stenosis is always organic. It commences much 
more commonly in early life, and is much more frequent in females than in 
males. In the great majority of cases it is the result of an antecedent attack 
of acute endocarditis, due to rheumatism or scarlet fever. In a certain 
proportion of cases it originates in adults as a result of primary chronic 
endocarditis. In others the astiology is obscure. 

Pathology. — In mitral stenosis the commojiest type of lesion is fqr^thp 
cusps to be united by their margins ; buTT^Tniay'TJe situated elsewliere, as, 
for exainple, at the level of the auriculo-ventricular ring. When the lesion 
consists of a union of the margins of the cusps, two well-marked types of 
stenosis may result — (1) The “ funnel-shaped mitral,^* which is more common 
in childhood ; and (2) the “ button-hole mitral,*’ which is by far the more 
common in adults and persons of advanced years. 

In the former, the united cusps form a funnel-shaped membrane which 
projects downwards into the left ventricle, the wide mouth of the funnel 
being situated at the ring, and the smaller end being drawn down towards 
the apex of the heart, by shortening of the chordae tendineae and papillary 
muscles. In the case of button-hole stenosis, the united cusps form a 
diaphragm, perforated by a narrow slit-like aperture, which almost closes 
the oriflee. A combined form, that is, a funnel having a narrow slit at its 
lower end, instead of a circular aperture, has also been described. 

Symptoms. — In mitral stenosis there may only be dyspnoea, palpitation, 
fatigue, or pra)Cordial discomfort or pain on severe physical exertion. Later, 
these symptoms are induced by less and less effort. Cough is a frequent 
symptom, the patient is liable to attacks of bronchitis ^nd broncho-pneu- 
moma, and epistaxis, haemoptysis and infarction may occur. Embolism is 
of more frequent occurrence in mitral stenosis than in any other variety of 
chronic valvar disease. There is often a persistent dusky flush over the 
checks, clubbing of the finger-ends, and gradual loss of flesh, and, in the young, 
stunted growth is sometimes to be noted. Later, there may be lividity of 
the lips, ear-tips and cheeks, and puffiness around the ankles in the evening. 
Ultimately there may be indications of severe, or even extreme, cardiac 
failure. The symptoms of cardiac failure in mitral disease are pn|Q- 
cipally pulm^hlfy,' and!^th6se congestion, 'Md inucli 
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lesjttbosj of sjst^mic iirnsBiipla,. gi;. an^na pectoris. Sudden death is rare, a 
fatal teimhation being usually the result of ^dual cafdiac failure. 

The subjects of mitral stenosis are liable to subacute and acute rheumatic 
attacks. 

Usually the pulse is small, the upstroke being short and soon attaining its 
maximum, the pulse-wave is long, and dicrotism is absent (Fig. 52). The 
^maximum blood-pressure is usually rather below the normal, but the minimum 
/pressure is rather high, so that the pulse is full between the beats. When 
cardiac failure supervenes, both the systolic and diastolic pressures fall. 
The complete irregularity of the pulse which is associated with auricular 
fibrillation is often found in mitral stenosis with cardiac failure. 

On inspection and palpation the following points may be noted in cases 
of pure mitral stenosis. The apex-beat may be in the normal position or 
displaeed. Tlie displacement is usually directly to the left. The apex-beat 
may be normal, difiuse or indefinite, or may be in the form of a peculiar 
sudden tap communicated to the fingers, which is very characteristic. In 
nflfSSjf^Mes there is a thrill, having its maxim\im intensity at the apex or 
somewhat nearer the parasternal line. This may be absent at some periods 
and present at others ; it may be absent when at rest, and in evidence after 
exertion or when the arms are extended. Examination for the characteristic 



Fiq. 52.— Sphygmograms from cases of mitral stenosis. 

thrill and murmur of mitral stenosis should be conducted with the patient 
I lying on his back, on the left side, sitting up and inclined forwards, standing 
V up with the arms extended, and after gentle exercise. The thrill is usually 
^ presystolic in time, but may be diastolic. When presystolic, on palpation 
ortBe pfaecordium there is a sensation communicated to the hand resembling 
that produced by the purring of a cat. Sometimes an impulse may be made 
out at the base of the heart, coincident with the closure of the semilunar 
cusps, with its maximum intensity in the second left intercostal space. In 
the large majority of cases a murmur is present. This may be audible at 
some times and not at others. It is heard at the apex, or between this point 
and the left border of the sternum. Tlie murmur is usually presystolic in 
rhyth.iu ; as in the case of the presystolic thrill, it is' due to the systole of the 
auricle driving hlood through a narrowed orifice, and disappears with the 
onsH df auricular fibrillation. The murmur is almost invariabl y rou gh ; it 
ymay lie harah arid vibratory, and this quality of the murmur is almost patho- 
gnomonic. The first sound which terminates the murmur is altered in a 
characteristic way, to be described later. The locality of the murmur is almost 
always very limited^ and the area may not he larger than 1 inch in diameter ; 
this should be particularly noted, because it accounts for the fact that the lesion 
is so often unrecognised. Instead of presystolic the bruit may be diastolic 
in time. Diastolic murmurs tail off, and do not have, as a. we».,tbe harsh 
and vibratdi^'^cEax^cter of the presystolic bruit : they are. instead, soft 
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and blowing in type, and are due to the passive inflow of blood from auricle 
to ventridc, combination of two inurmurs ; 

along murmur be^nning immediately after the second sound, and continuing 
all through ventricular diastole and auricular systole, the early part being 
diminuendo and the latter part crescendo. Or, at one time, there may be a 
prcsystolic, and at another time a diastolic, murmur. Sometimes a diastolic 
murmur, usually soft and blowing in character, with itS^iht of maztnitihi 
inTSirgity in the pulm6iiaFy'"area, due to tflative pulmonary incompetence 
(the Grahani Steel murmur) is to be heard. VThe first sound beconaes sfiorib, 
sharp and clear, like a sudden snap, resembling the second sound. As mitral 
stenosis is usually accompanied by incompetence, a mitral systolic murmur 
is usually audible. The second sound is usually jgiccentuated, particularly 
in the pulmonary area, and may be reduplicated . ) In a later stage of the 
disease the second sound at the apex may disappear, the short, sharp first 
sound may become louder, and the murmur become more frequently diastolic 
in time. In the absence of a diastolic, as well as of a presystolic, murmur, 
all that is audible at the apex now is the altered first sound. The physical 
signs of hypertrophy and dilatation of the left auricle and the right ventrical 
(see elsewhere) may be present. 

For results of X-Ray examination, see pp. 901, 902. 

Wlien cardiac failure supervenes, the pulse-rate increases, the apex-beat 
becomes diffuse and less forcible, the transverse area of cardiac impairment 
increases, and the signs of tricuspid incompetence may be present. 

Diagnosis. — Wlicn characteristic signs of mitral stenosis are present, the 
diagnosis is easy. The results of X-Ray and electro-cardiographic examina- 
tion are also of value. Thft thrill, is almo st patho^n Qfl]LQDi<Ii.., Some writers 
believe that a similar thrill may be present m/Ttortic incompetence, and there- 
fore that this affection should always be first excluded. The thrill ihust be dis- 
tinguished from a mere vibration of the chest wall, which may be occasioned by 
a forcibly acting heart when the ribs are rigid. In this case, by separating the 
fingers and placing them in the intercostal spaces the osseous vibrations are not 
felt. In some cases there is from time to time a complete absence of § thrill 
and murmur. ^ the latter case we are justified in inferring that in all 
probability mitral stenosis is present from the character of the pulse and first 
sound, together with evidence of hypertrophy of the right ventricle, and 
accentuation or reduplication of the second sounds 'I Soihe writers are of 
opinion, that a rumbling presystolic bruit is sometimes heard in the case of \ 
^dhgjient pericardium in children. Even if this be so, the bruit is not rough 
and vibratory in character, neither does it terminate abruptly at the first 
sound, nor is the first sound modified in the way already described, and, 
further, there are usually definite physical signs of adherent pericardium. 
The question whether mitral stenosis is present in addition to aortic incom-i 
petence has occasionl5nrty T)e col^^^ In this connection it may be 
ndtedTthat Flint’s murmur has not the harsh and vibrating character which 
is commonly lound in a presystolic bruit due to mitral stenosis, and if a thrill 
be present it is not “ purring ” in character. It should be bonie in mind that 
both lesions may be present at the same time, and, therefore, it is sometimes 
difficult to say whether the murmur is that described b^ Flint or one due to 
the presence of mitral stenosis. In coming to a decision, the character of 
the murmur, the thrill and the pulse— the characteristic collapsing pulse of 
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aortic incomptence being modified if mitral stenosis be present as well — 
will be of assistance. 

Mitral stenosis is sometimes unrecognised in cases in which there is 
i Q’S^iated in compet ence the presystolic murmur, instead of ending in the 
first sound," endsm’ a systolic murmur, and a diagnosis of a long systolic 
murmur is erroneously made. There is, however, a difference in character 
•between the former and the latter parts of this continuous bruit, the earlier 
jportion being rough and vibratory in character, and the latter blowing or 
Musical. Further, we can observe the position in the cardiac cycle of the 
two parts of this continuous murmur by placing the fingers upon the apex- 
beat or over the carotid artery. Wlien the second sound at the apex has 
disappeared, the presystolic murmur may be mistaken for a systolic murmur, 
and the modified first sound for the second sound. In this event a differential 
diagnosis can be made from the difference in character of the two murmurs, 
from the fact that a presystolic miirmur ends, while a systolic murmur begins, 
with an accent, and by timing the murmur in the^hiannef already indicated. 
WEeni“in addition to the absence of a second sound at the apex, there is also 
no bniit present, mitral stenosis may not be diagnosed, and a diagnosis of 
dilatation of the left ventricle made ; in dilatation, however, a second sound 
is audible. 

The differential diagnosis between aortic incompetence and mitral stenosis 
has already been discussed. A differential diagnosis may have to be made 
between tricuspid and mitral stenosis. In the case of the former, the point 
of maxiin1ffl*mTchsity of the thrill and murmur is in the tricuspid area. 
Occasionally a mere reduplication of the first sound is mistaken for mitral 
stenosis. 


Prognosis. — Mitral stenosis ranks after aortic incompetence in gravity 
among the chronic valvular lesions, and the prognosis is much less favourable 
than in the case of mitral incompetence. 

There is apparently a tendency for mitral stenosis to be progressive, 
pulmonary cpnipUcations are frequent, and embolism is relatively frequent. 
WhentE^esibn occurs in the early years of life, physical and mental develop- 
ment are apt to be retarded, and the patient is liable to fresh attacks of 
rheumatic valvulitis. The prognosis depends upon, among other things, 
the degree of stenosis, which when considerable is almost invariably accom- 

S anied by incompetence. Th e superventiou of a diastolic murmur marks a 
OWnWard grade. Sudden deatt is bi rare occurrence,^ a fatal termination 
the result of gradual cardiac failure, which in most cases is 
associated with the supervention of auricular fibrillation. 

Treatment. 7 -This (together with that of the other forms of chronic 
valvular disease) will be discussed later. 


Mitral Incompetence 

Mitral re^gitation may be organic or relative, the latter being also 
termed function^ . 

/Etiology.— When organic, by far the most common cause is a previous 
attack of acute endocarditis, but sometimes it is due to primary chronic 
endocarditis. Rarely it is due to trauma, in which case there is usually 
a rapture of a chorda tendinea or of a cusp. Relative incompetence is a 
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somewhat oommon cause of mitral regurgitation. It may be due to acute 
febrile affections, aortic valvular disease, hypertension, chronic Bright’s 
disease, acute myocarditis, chronic myocar^al (fisea^ and anaemias. 

Symptoms. — In by no means an inconsiderable proportion of cases the 
disease is latent throughout the whole course. When symptoms are present 
the clinical picture resembles that of mitral stenosis ; it should be noted, 
however, that haemoptysis and embolism are of less common occurrence. 

When the lesion is slight, the pulse, as a rule, scarcely differs from the 
normal. When the lesion is considerable, the amplitude is apt to be smaller 
than normal, the upstroke rather steep, there is often very considerable 
dicrotism, the pulse being easily compressible and not felt between the 
beats, and the blood-pressure is low. The complete irregularity which is 
associated with auricular fibrillation is often found in mitral incompetence 
with cardiac failure. In mitral incompetence, due to organic valvular disease, 
hypcjctiiopliy pf the left ventricle (see p. 930) are usually to be 
noteoT On auscultation a sj^tolic murmur is audible. This usually com- 
mences with the first 80 un(CwEich it may replace or merely accompany, and 
may extend all through the short pause ; rarely it follows the first sound. 
Its point of maximum intensity is at or near the apex-beat, and its direction I 
of selective propagation towards the axilla and the angle of the scapula.! 
Occasionally it can be heard over the whole chest. The area of conduction* 
of slight mitral systolic murmurs is frequently not large. A mitral systolic 
murmur is usually softjand blowing, occasionally musical, and more rarely 
rougfi and grating. Tfris usually louder when the patient lies down, and i 
becomes feebler in the sitting or standing posture ; in any doubtful case, 1 
therefore, the patient should be examined in these several positions. The 
jsecond sound at the pulmonary area is, in the great majority of cases, accentu- 
pted, and may be reduplicated. Physical signs of hypertrophy and dilatation 
of the left auricle and the right ventricle (see elsewhere) may be present. 

When cardiac failure supervenes the pulse-rate increases, the apex-beat 
becomes less forcible, the transverse area of cardiac impairment increases, 
and the signs of tricuspid incompetence may be present. ^ 

In relative mitral incompetence the apex-beat may be displaced outwards, ^ 
but not downwards, and instead of being more forcible than normal it is ^ 
usually less so. The systolic murmur is, as a rule, not propagated beyond the 
.mid-axillary line, and there is often no accentuation of the pulmonary second 
wound. 

\ For results of X-Ray examination, sec p. 901. 

w Diagnosis. — It is necessary to point out that a systolic bruit audible 
over the apex of the heart is not infrequently erroneously interpreted as 
indicative of organic disease of the mitral valve, when in reality the murmur 
is functional. In order to say that a mitral systolic murmur is indicative of 
organic mitral incompetence, wc must satisfy ourselves that certain other 
physical signs are present. With this object in view, it is advisable to note — 
(1) The position and character of the apex-beat ; (2) the area of propagation 
of the murmur ; and (3) the existence or absence of accentuation of the 
pulmonary second sound. In the case of a mitral systolic murmur, due to 
organic valvular disease, owing to the presence of hypertrophy of the left 
ventricle, the apex-beat is usually displaced downwa r ^ as well as outwards. 
When the degree of valvular disease is so sli^h tff9.t"ho definite downward 
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^ displacement of the apex-beat is present, its force is almost invariably in- 
creased, whereas in functional conditions it is apt to be less forcible than 
normal. If the murmur be propagated towards the angle of the scapula 
beyond the mid-axillary Ifnc, we may be practically certain that it denotes 
the existence of organic disease. A definite accentuation of the pulmonaiy 
second sound, provided there is no condition of the lungs to account for it, 
is in favour of the view that we are dealing with orgajiic disease. The diag- 
nosis is further strengthened by evidence of the existence of mitral stenosis. 
The diagnosis of relative mitral incompetence, the result of aortic valvular 
disease, hypertension, chronic Bright’s disease and chronic interstitial myo- 
carditis from organic mitral incompetence is very difficult, for these affections 
themselves give rise to hypertrophy of the left ventricle. The history of the 
case is of importance. 

In addition to the points of differential diagnosis just enumerated, mur- 
murs due to anaemia, and cardio-pulmonary or cardio-respiratory murmurs, 
have other distinguishing features. Haemic murmurs arc always systolic in 
time, and are most frequently heard in the pulmonary area, next most com- 
monly in the mitral area, the tricuspid area and the aortic area — in the order 
named, the last being comparatively rare. The “ bruit du diable ” is fre- 
quently present as well. Murmurs related to respiration are not absolutely 
synchronous with the beginning of systole or diastole, and may proceed or 
follow either ; the point of maximum intensity does not coincide with any 
valvular area, the murmurs being usually heard best over the margins of the 
lungs ; and they vary with the phases of respiration. 

Prognosis. — The prognosis of mitral incompetence is more favourable 
than that of aortic stenosis or incompetence, or mitral stenosis. If the lesion 
■ be slight and the conditions of life favourable, the individual may even live 
to the normal span of life without experiencing much, if any, inconvenience. 
When, on the other hand, the lesion is severe, as indicated by marked cardiac 
enlargement, and more especially when symptoms of cardiac failure are 
present, the patient may live only for a few years. It should be remembered, 
however, that even when considerable or marked cardiac failure exists, if 
rest and other suitable therapeutic measures be adopted, the patient may 
improve for a considerable time. In attempting a ])rogno8is, we should 
note, among other things, the pulse-rate, the degree of displacement of the 
right margin of cardiac impairment, and the existence or otherwise of any 
indications of venous stasis. 

With regard to the prognosis of mitral regurgitation, due to relative 
incompetence, this depends upon the cause. 

Mitral Stenosis and Incompetence (Double Mitral Disease) 

It has been already explained that when mitral incompetence results from 
a previous attack of acute endocarditis, there is usually some degree of stenosis 
as weU, and also that pure mitral stenosis is comparatively infrequent, as it is 
usually accompanied by incompetence. We thus get the double lesion. 

Etiology. — This is the same as that of mitral stenosis. 

Symptoms. — The sjnmptoms partake of the character of both lesions. 
Auricular fibrillation, cardiac failure, and tricuspid incompetence are more 
likely to supervene than in the case of a single lesion. There is usually con- 
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siderable enlargement of the heart, and on auscultation the combined murmurs 
may be heard, but not infrequently a mitral systolic is the only murmur 
present. Accentuation of the pulmonary second sound is usually more 
marked than in the case of a single lesion. 

Aortic Stenosis 

Aortic stenosis may be absolute or relative. In absolute stenosis the 
orifice is less than its normal size, while in relative stenosis the size is normal, 
but dilatation of the aorta just above the valve is present. 

Etiology. — ^Aortic stenosis is more commonly found in middle or later 
life, and in males. Absolute stenosis is almost always the result of an ante- 
cedent attack of acute endocarditis, due to rheumatism or scarlet fever, in 
which case the mitral valve is also, as a rule, similarly affected. It is, how- 
ever, sometimes due to primary chronic endocarditis, and is, for this reason, 
more common in middle or later life, and in males, while sometimes it is of 
congenital origin. Relative stenosis, due to general dilatation of the aorta 
just above the valve, may be caused by syphilis or atheroma. 

In adults with aortic incompetence of rheumatic origin, some de^e of 
stenosis is common ; usually the latter is of moderate grade, but occasmnally 
it is extreme. 

Symptoms. — For the symptoms of syphilitic aortitis, see pp. 947-949. 



l^TO. 53. -Sphygraogram from a case of aortic stenosis. 


When aortic stenosis is the result of a previous attack of acute endo- 
carditis, the subjective symptoms are, as a rule, delayed, and, indeed, the 
condition may be latent all through life. 

The most common symptom of aortic stenosis is shortness of breath on 
exertion. Symptoms of cerebral anjemia (see pp. 826, 827) are much more apt 
to occur early than in mitral disease, while pracordial pain is more frequent, 
and angina pectoris much more likely. 

The symptoms of relative mitral incompetence may supervene. 

The pulse is sometimes very characteristic ; indeed, not infrequently, 
the diagnosis of the lesion is greatly assisted by the peculiar character of the 
pulse. In moderate degrees of stenosis the pulse may not show any striking 
abnormal features. As the lesion increases, however, it becomes infrequent, 
and the sphygmogram shows a puke of smaller amplitude, the percussion 
wave is oblique, and the summit is gradual and slow, while to the finger 
the pulse is full between the beats (Fig. 53). It may be anacrotic, or of 
the bisferiens type. When, in addition to stenosis, aortic incompetence is 
present, which is not uncommon, the pulse which is characteristic of the 
former will be modified by the latter condition. The blood-pressure is 
variable ; it tends to be subnormal, but is often supernormal, as the result 
of coexisting arterial disease, or chronic interstitial nephritis. The diastolic 
pressure is high relative to the systolic, and the pulse pressure is diminished. 
When aortic stenosis is associated with atheroma, as is frequently the case, 
the vessel wall may be thickened and tortuous. 
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Almost always there are physical signs of h ypertrophy of the left_vftiitriy ilft- 
A characteristic sign of aortic stenosis is a gradual, slow rise of the apex- 
beat — a “ slow^h^yejJ^’—which is sustained. A thrill , systolic in^ time, is 
often palpable ; tHis has its maximum intensity liTtKe'ioiftTc ar^^ aliffTnaay 
be felt over the ivhole prsscordium, and, indeed, sometimes all over the 
chest and the large vessels of the neck. On auscultation, a systolic murmur 
is audible, with its point of maximum intensity in the aorRc^areaToFTi^^^ 
the manubrium'sTerni; or to the left of the htefrium! The murmur, however, 
may be audible all over the chest, and even at the back, in which case it is 
loudest at the level of the fourth vertebra close to the left border of the 
spinal column. Tlifi.,(Jirectipn of selective propagation is upwards along^the 
vessels pX. the neck. It is usually loud^ and has ’been hear3 several feet away 
from'"the patient: It is generally rough and grating, but may be musical, 
or rarely blowing. The second sound ih the aortic area varies considerably 
in loudness, largely according to the nature of the lesion of the valve (for 
example, tlie fusion of the cusps may be such as not to allow such apposition 
as is necessary to cause an aortic second sound), and the presence or absence 
of arterial disease. It is usually diminis hed and may be practically absent, 
but occasionaDy may be loucferuTan normal Pliysical signs of dilatation of 
the aorta are sometimes also present. s 

For the results of X-Ray examination, see p. 902. 

Later, the physical signs of relative mitral incompetence may be present. 

Diagnosis. — For the diagnosis of syphilitic aortitis, sec pp. 94.9, 9e50. 

It is necessary to point out that it is not justifiable to make a diagnosis 
of aortic stenosis from the mere presence of a systolic murmur over the aortic 
area, additional evidence being required, as the murmur may be due to other 
causes. 

‘ A diagnosis of aortic stenosis can readily be made when the characteristic 
ipulse and apex-beat, an aortic syst^olic thrill and murmur, with the direction 
lof selective propagation upwards along the vessels of the neck, and a dimin- 
f ished or absent second sound is present. When, however, only one or few 
of theae features are present, difficulty with regard to the diagnosis may easily 
arise. An anacrotic pulse is characteristic, but not pathognomonic ; never- 
theless, it is of greater diagnostic value than pulsus bisferiens. While the 
presence of a thrill is a valuable diagnostic sign, it may also be found in 
circumscribed aneurysm of the aorta. A systohe murmur with the directidiil 
oF selective propagation "upw^^ the vessels of the neck is at least/ 

strongly presumptive, and, in the opinion of some, is almost sufficient evidence/ 
Before arriving at a diagnosis of absolute stenosis, unless 'a typical pulse" is 
present, X-Ray examination for dilatation of the aorta is necessary. 

Certain conditions must be excluded in considering the diagnosis of 
aortic stenosis ; among these are bruits due to anaemia, cardio -pulmonary or 
cardio-respiratory murmurs, general dilatation (diffuse aneurysm) of the aorta 
just above the valve, circumscribed aneurysm, pulmonary stenosis, patent 
ductus arteriosus, and pressure upon the aorta by a mediastinal tumour in 
which no definite pulsation is present. 

The distinguishing features of murmurs due to anaemia and murmurs 
related to respiration have been discussed on p. 908. In general dilatation 
of the aorta just above the valve, the murmur is often heard over the vessels 
of the neck, but occasionally the area of impairment at the level of the second 
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and third intercostal cartilages extends farther out to the right than the 
normal limit, and the second sound is not only accentuated, but also is low- 
pitched, rinmng, and usually audible over a much wider area. As a rule, 
there is litue difficulty in diagnosing aortic stenosis from circumscribed 
aneurysm. It is unnecessary to point out the value of X-Ray examination 
in the diagnosis of both foripi of dilatation of the aorta. One point alone is 
sufficient to distinguish aortic stenosis from pulmonary stenosis ; in the latter 
the murmur is never propagated into the arteries at the root of the neck. 
Further, the character of the respective pubes differs materially, while in 
aortic stenosis there is evidence of hypertrophy of the left, and not of the 
right, ventricle, and the apex-beat may be characteristic. 

Prognosis. — The prognosis of aortic stenosis depends mainly on the 
Aetiology, the degree of the lesion, whether it is stationary or progressive, and 
the condition of the myocardium, the aorta and the coronary arteries. I^me 
authorities are of opinion that when the affection is due to antecedent acute 
endocarditis, the outlook is even more favourable than in mitral regurgitation. 
When it is the result of primary chronic endocarditis, the prognosis is less 
favourable, as the lesion is more likely to be progressive, and to be associated 
with chronic myocardial disease, and atheroma of the aorta and even of the 
coronary arteries. If syphilis is responsible for the lesion, the outlook b 
much worse. , 

Aortic Incompetence 

AEtiology. — Aortic incompetence is more commonly found in middle 6r 
later life, and in males. There are three main causes. (1) A previous 
attack of acute endocarditis, in which case the mitral valve is, as a rule, 
similarly affected. This is the commonest cause of the condition in young 
adults. (2) Syphilitic mesaortitis. This usually commences in middle life. 
Aortic incompetence may be due to, (a) secondary involvement of the valve 
by the disease-process ; or (5) dilatation of the aortic ring, the result of 
dilatation of the aorta just above the valve, i.e, relative aortic incompetence ; 
or (c) both. (3) Primary chronic endocarditis, more particularly wl^en the 
affection occurs at a later period of life. 

Relative incompetence of the aortic valve is sometimes due to general 
dilatation of the aorta just above the ring caused by atheroma.^ Aortic 
incompetence is the most frequent chronic valvular affection due to injury, 
and may follow sudden physical overatrain, causing a rupture of a valve 
segment. The condition is extremely rarely of congenital origin. 

Symptoms. — For tli<j symptoms of syphilitic aortitis, sec pp. 947-949. . 

Wien aortic incompetence is the result of a previous attack of acute 
endocarditis, the subjective symptoms may be considerably, or even long, 
delayed. 

Shortness of breath on exertion is perhaps the most frequent symptom. 
Symptoms of cerebral anaemia (see page 826) are much more apt to occur early 
thSi in mi&ai (ffi'sease’^n^ pain is more frequent, and angina 

pectoris much more likely. The patient may complain of palpitation, there 
may be a sensation of beating in the head, and nose blce^ng is not a^rare 
occurrence. The face is usually pallid and anxious, although in some cases 
the colour is flushed. 

The symptoms of relative mitral incompetence may supervene. 
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The typical pulse is very characteristic, and is called the collapsing, the 
|water-^mmer^ or Corrigan’s pulse. Its character may be intensified by 
Irving tfie arm above the head, and this method of examination should 
always be employed in suspected aortic regurgitation. Thfijtjrpical pulse is 
pne of great amplitude, with an abrupt upstroke and a sudden fallr'* The 
{idal wave may be considerable, but is maintained only for a short period, 
the dicrotic notch falls low on the downstroke, while -the dicrotic wave may 
be well marked, small, or altogether absent (Fig. 64). The artery is empty 
between the beats. When in addition to aortic incompetence stenosis is 
present, the characteristic pulse of the former will be modified by the latter 





Fio. 54. Sphygmograin from a case of aortic incompetence. 


condition ; this is of great diagnostic importance in stenosis (Fig. 55). A 
thigh pulse-pressure is almost invariably a feature of aortic incompetence ; 
Ithe'^minimum pressure is sometimes considerably below and the maximum 
’sometimes considerably above, the normal. A characteristic feature of 
aortic incompetence is e xagg eratejj pulsation of ^ the arteries ; this may be 
especially noted in the carondptemporal and bracWal arteries. Increased 
pulsation of the retinal arteries is sometimes to be noted with the ophthalmo- 
scope. The phenomenon of the capillary pulse may be observed, and pulsa- 
tion in the superficial veins, especially in the veins of the back of the hand, 
when hanging down, is sometimes to be noted. In the opinion of some 


Fia. 55. — Sphygmogram from a case of aortic stenosis and incompetence. The charac- 
teristic pulse of the latter condition is modified by the presence of stenosis. 

writers, pulsation over the upper part of the preecordium, and in the second 
and third right intercostal spaces, is occasionally to be noted, even in the 
absence of dilatation of the aorta. 

There are physical signs of hypertrophy oi the left ventricle, which may 
even be very marked. 

A diastolic thrill is rarely present ; when it is, its maximum intensity is 
not infrequently at a lower level than the aortic area, and may even be felt 
towards the lower part of the sternum and in the neighbourhood of the 
apex-beat. A diastohc_mur^U^^ It may replace or merely^ accom- 

pany the secoiM*Sf5und, and it may continue for a vanable distance into the 
long pause, diminishing in loudness. Its point of maximum intensity is 
very variable, the typical position being over the inner end of the second 
right intercostal' (s'arulage. Frequently, however," itlSTTn the'secohd left 
over the sternum. More rarely it is at a lower level 
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than thiS) approaching even that of the apex-beat, and in my experience 
more often nearer the left than the right border of the sternum. In the 
opinion of some, in the absence of dilatation of the aorta, the point of maximum 
intensity is more frequently to the left of the sternum ; and when dilatation 
is present, it is more often to the right of the sternum. The murmur has 
a tendency to be propagated downwards towards the lower end of the sternum. 
It is often heard bver a wide area, and is usually bTomng, but may be niusSSSt, 
and more rarely rough.* An aortic systolic bruit irusuaJly also present. Most 
writers are of opinion that in certain cases of aortic incompetences a pre- 
systolic murmur is audible at the apex (Flint’s murmur). A diastolic murmur 
may be audible in the carotid, brachial andTemoraT arteries ; the last of these 
is referred to as the murmur of Duroziez. 

Physical signs of dilatation of the aorta are sometimes also present. 

For the results of X-Ray examination, see p. 902. 

Later, the physical signs of relative mitral incompetence may be present. 

Course. — The course of .aortic incomj)etence is very uncertain. Gradual 
cardiac failure is the rule, but, on the other hand, death may occur suddenly, 
from syncope, angina pectoris or coronary occluwsion. 

Diagnosis. — For the diagnosis of syphilitic aortitis, see pp. 949, 950. 

There is little or no difficulty in recognising aortic incompetence in the^ 
great majority of cases. The characteristic radial pulse, the high pulse- 
pressure, the greatly exaggerated pulsation of the arteries, the physical signs' 
of hypertrophy of the left ventricle, the characteristic murmur, capillary, 
pulsation, and, rarely, visible pulsation in the superficial veins, present a| 
definite clinical picture with regard to the diagnosis of which there ahould| 
be no mistake. It should be remembered, however, that the phenomenon i 
of the capillary pulse and pulsation of the superficial veins are occasionally * 
also seen in other conditions. The niurmur of Duroziez is pathognomonic 
of the lesion. X-Ray examination may furnish valuable information with 
regard to both diagnosis and difierential diagnosis. 

When the point of the maximum intensity of the murmur is in the pul- 
monary area, the condition may be mistaken for p ulmona r y incompetence. \ 
In this event, the points which should be remembSe J iiT consiJSSig ffie 
differential diagnosis are that pulmonary incompetence occurs more frequently 
in early life, that the pulse is not collapsing in character, that there is an 
absence of greatly exaggerated pulsation of the arteries and of capillary 
pulsation, that there is evidence of hypertrophy of the right, and not of 
the left, ventricle, and that the accompanying murmur is very rarely propa- 
gated as far down as the apex of the heart, and is never audible over the 
carotid artery. Dyspnetea, cyanosis, and clubbing of the fingers are also 
^ore sugge stive of pulmonary incompetence. Occasionally a diagnosis of 
y^E^TstSiosis^is made in cases of aortic incompetence, when the point of 
maximumTnFe'nsity of the diastolic bruit — especially when the bruit is only 
audible towards the latter part of the long pause — ^is as low as, or lower than, 
half-way down the sternum and on the left side of the middle line, and espe- 
cially so when it is near the apex-beat. The points of differential diagnosis 
are the following : In mitral stenosis the pulse is markedly different from 
that of aortic incompetence, and, further, there is an absence of greatly exag- 
gerated pulsation of the arteries and of capillary pulsation, there is evidence 
of hypertrophy of the right, and not of the left, ventricle, the murmqy ia^ 

58 
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harsher in char acter^ the first sound is short, sharp and clear, and the area 
of the thrill and murmur is usually very limited. 

Prognosis. — The prognosis of aortic incompetence is usually serious. 
' Sudden death is more fre^juent than in any other form of chronic valvular 
disease, and may occur even when there are little or no indications of cardiac 
failure. 

In attempting to form a prognosis, we should endeavour, among other 
inquiries, to ascertain the atiology, the degree of the lesion, whether it is 
stationary or progressive, and the condition of the myocardium, the aorta 
and the coronary arteries, and whether the patient is subject to syncopal 
attacks and attacks of angina pectoris. The sstiology is very important. 
When the lesion is the result of a previous attack of acute endocarditis, the 
prognosis is much more favourable than when due to other causes ; indeed, 
if there be no indications of cardiac failure, and if the rate and character 
of the pulse, the puLse-pressure^ and the size of the heart, exhibit little or 
no alteration, and if the murmur merely accompanies the second sound, the 
patient may live to an advanced age. When it is due to primary chronic 
endocarditis, the prognosis is less favourable, as the lesion is more likely to 
be progressive, and to be associated with chronic myocardial disease, and 
atheroma of the aorta and even of the coronary arteries. If syphilis is respon- 
sible for the lesion, the outlook is much worse. When aortic incompet- 
ence is the result of rupture of a cusp, the prognosis is still more grave, and 
a fatal termination may rapidly supervene. The degree of the lesion is also 
very important ; in which regard, the degree of modification of the pulse 
and of the blood-pressure, and the size of the heart are of special significance. 
Syncopal attacks and attacks of angina pectoris are of grave omen. 

Pulmonary Stenosis 

Pulmonary stenosis may be due to a lesion of the cusps, or of the conus 
arteriosus. 

iEtiology, — The disease is almost always congenital ; indeed, it is 
perha^ the most common con genitaTcaiSGac auction . When it occurs as 
an acquired condition, in the opinion of some, it may be due to a previous 
attack of acute endocarditis, and when this is so, it is usually associated 
with tricuspid stenosis. It has been supi)osed that the condition sometimes 
results from pressure of an aortic aneurysm. In some cases the setiology is 
obscure. 

Symptoms. — The symptoms of the congenital form of the disease will be 
discussed under Congenital Heart Disease. In the Acquired form, the degree 
of dyspnoea is, as a rule, not great, and some authorities are of opinion that 
there is little tendency to cyanosis in these cases ; similarly, there is a differ- 
ence of opinion as to the existence of clubbing of the fingers and toes. The 
tendency to chronic venous stasis is not great. 

Prognosis and Treatment. — These will be discussed later. 

Pulmonary Incompetence 

Pulmonary incompetence is t he rare st , j [^| all valvul ar lesions. 

Etiology. — The condition is iound more coSSConlyTh'^^ life, and in 
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about equal frequency in both sexes. It occurs occasionally in congenital heart 
disease, when it is often the^ result of superadded septic endocarditis, but 
sometimes it is due to dilatation of the pulmonary artery. Pulmonary athe- 
roma may cause pulmonary incompetence, either from dilatation of the 
pulmonary artery, or involvement of the cusps, or both. Dilatation of the 
pulmonary artery, either with or without atheroma, may be the result of 
increased pressure in tUe pulmonary circulation, especially in mitral stenosis 
and chronic pulmonary disease. 

Symptoms. — There may be a certain degree of cyanosis and dyspnoea, 
usuaUy only present on exertion, while not infrequently there is also clulbbing 
of the fingers. At a late stage cyanosis becomes marked, dyspnoea occurs 
apart from exertion, there may be anasarca of the dependent parts, catarrh 
of the mucous membranes, enlargement of the solid abdominal viscera, trans- 
udation of fiuid into the serous sacs, the urine may become scanty and high- 
coloured, while affections of the respiratory system are especially apt to occur. 
There may be evidence of chronic venous congestion and oedema of the lungs, 
particularly of the bases, and more rarely pulmonary infarction occurs. 

The pulse may be small and feeble, and the blood-pressure is, as aj^jiJ?, 
subnormal. There may be physical signs of hypeftrd^iy and ‘dilatation of 
the right ventricle and, later, of the right auricle, described elsewhere. Dis- 
tension or pulsation of the jugular veins may be present. Rarely a diastolic | 
thrill is present, having its point of maximum intensity over the pulmonary! 
area. On auscultation, a diastolic murmur, with its point of maximum’ 
intensity in the pulmonary area, usually soft and blowing in character, is 
audible, sometimes over a considerable area, its direction of selective propa- j 
gation being downwards towards the lower end of the sternum. 

Diagnosis. — The diagnosis of pulmonary incompetence is frequently a 
matter of considerable difficulty. The lesion with which it is most likely 
to be confounded is aortic incompetence, because the point of maximum 
intensity of the thrill and murmur of the latter is not infrequently to the 
left of the sternum. Tlic differential diagnosis between these two conditions 
has been discussed under aortic incompetence. The symptoms of pulmonary 
incompetence and patent ductus arteriosus resemble each other ; in the case 
o f^the latter the mu rmur o ccupies both sys tole and diastole. ^ 

Prognosis’]— WKcff^dTO to offSfirc^iscfi^e^l^ by 

any other valvular lesion, the prognosis in pulmonary incompetence may not 
be unfavourable ; instances, indeed, have been recorded in which life has 
been prolonged almost to the normal span. In relative incompetence, on the 
other hand, the prognosis*is usually very serious. Death in either case may 
result from right-sided cardiac failure, bronchitis or broncho-pneumonia, or 
pulmonary tuberculosis. 

Tricuspid Stenosis 

Etiology. — Tricuspid stenosis occurs much more commonly in males than 
.in females — ^in a proportion of at least three to one. The acquired form is 
the more common. It is usually associat ed with mitral stenosis, and is due 
to a previous attack of acute eha6cajdi^iS8''caus6^^^ by"rhMiti[dti^m, chorea, or 
more probably one of the acute specific fevers. In many cases, however, the 
cause cannot be ascertained. The congenital form is very rare, except in 
infants dying soon after birth. 
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Symptoms. — In the acquired form of the disease, cyanosis is the most 
conspicuous symptom, and may be very marked ; dyspnoea is less evident, 
and may be only present qn exertion. The skin temperature of the extremi- 
ties is often subnormal, and the individual complains of feeling cold and is 
very susceptible to any fall of temperature. The cerebral functions are not 
infrequently affected. (Edema about the ankles is sometimes present, and 
at a later stage may become general, together with hepatic enlargement and 
pulsation, ascites, splenic enlargement, and scanty high-coloured urine. 

The radial pulse may be of increased rate and smaller volume. The 
apex-beat may be displaced to the left, and there is usually distension, and 
I it may be pulsation, of the jugular veins. There may be a presystolic, or 
more rarely a diastolic thrill, with its point of maximum intensity in the 
tricuspid region. On percussion, the right border of the heart is found to 
be displaced to the right, on account of enlargement of the right auricle, and 
the left border may be found to be displaced outwards. On auscultation, 
a murmur may be present, limited in extent, having its point of maximum 
intensity in the tricuspid area. It is usually presystolic, but may be diastolic. 
The presystolic murmur is almost invariably rough ; it may even be harsh 
and vibratory in character. The diastolic murmur, on the other hand, is 
usually soft and blowing. In some cases no murmur of any kind is audible. 
In certain instances, some writers have recorded a short, sharp first sound in 
the tricuspid area. When pulsation of the liver is present, the pulsation is 
of the auncular and not of the ventricular type. 

Dic^nosis. — In by no means an inconsiderable proportion of cases of 
tricuspid stenosis the lesion is entirely overlooked. In the opinion of Mac- 
kenzie, we may infer that tricuspid stenosis in all probability exists when 
puls.ation of the liver is found to be auricular in type. 

The differential diagnosis of tricuspid and mitral stenosis is often a matter 
of great difficulty. The early appearance of marked cyanosis and of extensive 
dropsy are features in favour of the existence of the former lesion. When 
the point of maximum intensity of the murmur is strictly in the tricuspid 
area, we can be fairly certain of the diagnosis. It should be remembered 
that both lesions may be present ; in this case a murmur with .its point of 
maximum intensity midway between the tricuspid and mitral areas, or two 
murmurs with separate points of maximum intensity, may be detected. The 
value of the auricular type of hepatic pulsation has been noted. 

Prognosis. — The prognosis in this affection is by no means easy. It 
largely depends upon whether mitral stenosis also exists, and if present, in 
what degree ; if this be present, the prognosis is usually very unfavourable. 

Tricuspid Incompetence 

/Etiology. — It should be noted at the outset that the reflux of a certain 
amount of blood through the tricuspid orifice may occur under physiological 
conditions. In severe muscular exertion, for example, where the intra- 
cardiac pressure on the right side of the heart is excessive, a natural function 
of the tricuspid valve is to provide for a certain amount of re^rgitation, 
and thus afford relief to the temporary embarrassment due to distension of 
the right ventricle. 

Pathological tricuspid incompetence is rarely congenital, and when it 
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is, is usually associated with pulmonary stenosis. Apart from those of 
congenital origin, there are two classes of cases — (1) Those in which the 
incompetence of the valve is primary, that is, due to a lesion of the cusps 
themselves — ^a rare condition ; and (2) cases of rdatove tricuspid incompetence, 
in which the cusps are normal, the incompetence being dute to dilatation of 
the right ventricle. The latter constitute the great majority of cases. 

With regard to thei first group, the lesion may be the result of a previous 
attack of acute endocarditis, in which case the tricuspid incompetence rarely 
occurs alone ; there is usually tricuspid stenosis, and also some other valvular 
lesion, more especially some structural alteration of the mitral cusps. Infec- 
tive endocarditis may affect the tricuspid valve alone. 

Relative incompetence is always consequent on some other condition. 
It may result from affections which cause increased pressure in the pulmonary 
circulation, such as mitral disease and chronic pulmonary disease, pulmonary 
stenosis and incompetence, acute febrile affections, acute myocarditis, chronic 
myocardial disease and ansemias. 

Symptoms. — There is always a tendency to cyanosis, which may be 
marked, while dyspnoea on exertion is almost always present. Headache 
and giddiness are of common occurrence, while insomnia and other cerebral 
S 3 nnptoms may occur. Digestive disturbances and even jaundice may be 
present, and in rare instances hsematemesis and melsena. (Edema about the 
ankles may also be noted. These patients are very liable to attacks of 
bronchial catarrh, while, later7"tliere may be evidence of chronic venous 
congestion and o^ema of the lungs, hasmoptysis, and hydro-thorax, the 
latter being more likely to occur in tricuspid incompetence than in affections 
of the left side of the heart. Hepatic enlargement and pulsation, ascites, 
general anasarca, and scanty and high-coloured urine may be also present 
in the later stages of the disease. 

The pulse is usually small. There may be physical signs of hypertrophy 
and dilatation of the right ventricle and nght auricle (see elsewhere). 
Occasionally a systolic thrill is present in the tricuspid area. Visible disten- 
sion and pulsation "of the jugiilar veins may exist. If the vein be emptied 
from below by means of the finger, and its upper extremity kept closed by 
pressure, it rapidly fills from below. The pulsation of the jugular vein is 
usually of the ventricular form, but occasionally is of the auricular type. 
.The li ver may be enlarged and pulsating, the pulsation being strictly systolic 
in tinie—uhless ' trictiJipid stenosis also exists. On auscultation, a murmur, 
systolic in time, having its point of maximum intensity in the tricuspid area, 
and usually soft and bjowing in character, is usually, but by no means 
always, audible. It is condimted towards the .rig ht, but, as a rule, its area 
of conduction is slight. “^The pulmonary sScoiid sound is diminished in 
cases of tricuspid incompetence uncomplicated by a mitral or pulmonary 
lesion. 

As relative incompetence of the tricuspid valve is always consequent 
upon some other condition, the physical signs of the primary affection aie 
to be noted. 

Diagnosis. — When, after being emptied from below by means of the 
finger, the jugular vein rapidly fills from below, and when pulsation of the 
liver occurring synchronously with the apex-beat, evidence of enlargement 
of the right side of the heart, a soft blowing systolic murmur having its 
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point of maximum intensity in the tricuspid area, and diminution of the 
pulmonary second sound are also present, no doubt need arise regarding the 
Idiagnosis. In marked tricuspid incompetence the murmur may be absent, 
in which case a positive diagnosis can be made when the first three signs 
mentioned are present ; most writers, indeed, agree that the first sign is 
sufficient for a magnosis. In slight cases, a s 3 rstolic murmur audible in the 
tricuspid area may be the only existing physical sign.; but we should make 
certain the murmur is not propagated from any other area. 

Prognosis. — The prognosis of tricuspid incompetence depends upon the 
cause and associated condition. When the affection is due to organic disease, 
the outlook is serious. 

With regard to relative tricuspid incompetence, when this is the result 
of left-sided valvular disease it is usually serious ; it may be the precursor 
of a fatal termination in the near future. When, on the other hand, it is 
due to chronic pulmonary affections, acute febrile affections or ansemia, the 
prognosis may be good. 


Treatment op Chronic Valvular Disease 

The aetiology should be reviewed. In this connection, the treatment of 
syphilitic aortitis is described on pp. 951, 952. Explicit and detailed instruc- 
tions with regard to his manner of life should invariably be given to the patient. 
The importance of always living within the limits of the heart’s strength, and 
avoidance of sudden and violent effort, should be specially emphasised in 
aortic disease. The question of oral sepsis is an important one, and this 
should receive attention, with the object of diminishing the risk of infective 
endocarditis. In mitral disease the patient is liable to attacks of bronchitis 
and broncho-pneumonia, and in both mitral and aortic disease in children 
and young adults there is a liability to recurrent acute and subacute rheumatic 
attacks ; preventive measures should therefore be adopted, and if, notwith- 
standing an attack of either occur, it should be immediately and adequately 
treated. 

The various measures which may be applicable to any form of heart 
disease, described on pp. 832-847, should be considered in detail. 

The Surgical Treatment of Mitral Stenosis. — Samways, in 1898, 
anticipated that, with the progress of surgery, some of the most severe 
cases of mitral stenosis mi^t be relieved by ‘^slightly notching the mitral 
orifice.” Lauder Brunton, in 1902, suggested elongating the natural opening, 
or cutting through the valves at the middle at right angles to the normal 
opening. Doyen, later, operated on a case, but the patient died very shortly 
afterwards. Cutler and Levine, in 1923, published the case of a girl, aged 
12, on whom they had operated. A valvulotome was plunged into the left 
ventricle an inch from the apex, and pushed upwards for 2| inches, until 
it had reached as far as what was thought to be the mitral orifice. They 
beUeved that the aortic leaflet was cut. The patient recovered from the 
operation, but it was too early to form an opinion as to any benefit that 
might have accrued. They were of opinion l^at the mitral diastolic thrill 
and murmur had diminished in intensity, while the systolic murmur had 
increased. A pericardial to-and-fro friction had developed, and had gradually 
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grown fainter. Numerous experiments have also been made by Cushing 
and others. Gk>odall and Rogers discussed the subject in a paper, and ex- 
pressed the opinion that the auricular route is better than the ventricular, 
as an instrument passed from the ventricle into the auricle is more likely to 
injure the latter than it is to damage the ventricle if passed in the opposite 
direction. The reasons for and against the ventricular and auricular routes 
were considered. The same writers published another paper on the subject, 
almost identical with the former. Souttar published a case in which he used 
the auricular approach, and dilated the valve with the finger. The patient 
was a girl, of 15 years of age. She recovered, and, although still breathless, 
was much improved. Jarotzky, while not putting the operation into practice, 
suggested that, in cases of mitral stenosis where the general condition is good, 
but in which the patients from time to time suffer from the formation of 
infarcts, an opening should be made between the two auricles by passing an 
instrument through the jugular vein and the superior vena cava directly 
into the right auricle. 

Frederick W. Price. 


DISEASES OF THE MYOCARDIUM 

Affections of the myocardium are of profound importance. It has been 
pointed out that valvular defects, diseased conditions of the blood-vessels, 
and disturbances of the cardiac mechanism, should be regarded from the 
point of view of their relation to the myocardium, and not so much as specific 
affections in themselves. It has also been noted that, along with valvular 
lesions, coincident changes in the cardiac musculature, the aorta, or coronary 
arteries are, as a rule, present. We are, however, now concerned with affec- 
tions of the myocardium occurring independently of valvular disease. 

MYOCARDITIS 

Varieties. — The varieties which may be met with are — (1) Acute, 
(a) simple, and (6) suppurative ; and (2) chronic. (3) Tuberculous myo- 
carditis. 


Acute Myocarditis 

Strictly speaking, by tlus term is meant acute inflammation of the heart- 
muscle, but it is generally used to include also morbid changes of a degenerative 
nature, and I shall so use it. 

Suppurative myocarditis is of uncommon occurrence. It is usually the 
result of pyssmia or infective endocarditis. In this condition large abscesses 
in the myocardium are rare ; they may perforate into the ventricle or peri- 
cardium. Minute abscesses, on the other hand, generally at the base of the 
left ventricle, are not rare. 

Chronic Myocarditis will be discussed under Chronic Myocardial Disease. 

Tuberculous myocarditis is almost always the result of extension from a 
tuberculous pericarditis. It usually takes the form of miliary tubercles. 
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Acute Simple Myocarditis 

i£tiology. — Acute simple myocarditis is most common in childhood 
and adolescence. Acute and subacute rheumatism, in one of its forms (see 
p. 886), accounts for the great majority of cases. It may be caused by 
scarlet fever, diphtheria, influenza, small-pox and * other acute infective 
diseases, and possibly thyrotoxicosis. Some degree of myocarditis is almost 
always present with pericarditis, and probably also with endocarditis. 

Pathology. — Acute simple myocarditis may be general, or limited to 
one or more portions of the cardiac wall. Acute degenerative processes, 
especially fatty degeneration, of the muscle-fibres arc usually found. The 
interstitial connective tissue, on the other hand, may show little or no change, 
or may exhibit considerable cellular infiltration. In rheumatic myocarditis 
what are called Aschoff's nodes, described on p. 329, are often to be found, 
and in the opinion of many are pathognomonic of the rheumatic infection. 
Later, they become converted into fibrous tissue. In diphtheria there is 





Fia. 56. — Tracing of the radial pulse, from a child suffering from croupous pneumonia, 
showing extra- systoles. Note the slight pulsus altemans following the extra-systoles. 


usually a diffuse acute degenerative process. Some writers recognise two 
forms of myocarditis, the parenchymatous and the interstitial ; in most 
cases, however, both the parenchyma and interstitial tissue arc affected. 
Dilatation of one or more chambers of the heart usually supervenes. 

Acute simple myocarditis may be followed by — (1) Complete resolution, 
in which no permanent changes supervene ; or (2) the formation of fibrous 
tissue, which tends to contract as life advances, and which may occur in 
limited areas or may involve the whole myocardium. The latter condition 
is known as chronic myocarditis. 

Symptoms. — In the first place, the reader is referred to the remarks on 

p. 886. 

The clinical picture of acute myocarditis varies considerably in different 
cases ; not infrequently it is indefinite, and, indeed, in rare instances the 
condition may remain latent during its whole course and is only discovered 
post mortem, death being due to the severity of the primary illness. 

The onset may be insidious, or there may be a definite change in the <*linical 

E icture of the causative disease. If pyrexij^ be already present, there may 
e a further rise of temperature, or iAnerehas been no pre-existing pyrexia 
it may develop ; it may oe signalised by a rigor, and be slight or considerable 
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^ in degree. The patient may complain of shprtne^ nf 
pre^ordial discomfort or pain. There may be great prostration, and syncopal 
attac®*ffiay dccur'^ affection is severe. Cheyne-Stokes respiration may 
be occasionally noted. Vomiting not infrequently occurs and, indeed, may 
be the first symptom. Indications of severe cardiac failure may be met 
with. As the illness progresses, the patient may sink low in bed, complain 
of headache, with restlessness, insomnia, convulsions, muttering delirium, 
stupor, and even coma. The severity of the subjective symptoms may be 
out of all proportion to the physical signs. 

The pulse is usually increased in frequency, but even bradycardia may 
be present. It is usually feeble and soft. In some cases there is irregularity 
of rhythm, due to extra-systole (Fig. 56), or partial heart-block (Fig. 57), 
or auricular fibrillation ; exceptionally, complete heart-block is present. 
The apex- beat may be displ ace d, outwards, and may be ^diffuse and dimin- 
ished in force, and even abmiahed in severe myocarditis. The area of cardiac 
impairment is usually increased transyen^ely, both to the left and right, as 



Fio. 57. — Sifuultaneous tracings of the jugular and radial pulses, from a case of acute 
myocarditis occurring during diphtheria, showing partial heart- block. Every third 
stimulus from the auricle fails to roach the ventricle. 


the result of dilatation, which may sometimes come on rapidly and even early 
in the disease. The first sound is diminished, and may be short, sharp and^ 
cl^r. Sometimes tic-tac rhythm, or gallop rhythm, may be present. The 
second sound over the pulmonary area is sometimes accentu ated, and 
occasionally reduplicated. A systolic murmur is not inlrequehtly heard 
over the mitral and sometimes over the tricuspid sJrea, due to functional 
inefficiency of the valveg ; a systolic bruit is perhaps^ more commonly noted 
over the base of the heart. 

In diphtherial and influenzal myocarditis, the symptoms may appear 
either during the febrile stage of the disease or during convalescence ; this 
applies also, but less frequently, when some other cause of myocarditis is 
present. When the symptoms appear during convalescence, they are not 
so acute or so severe. Among them may be noted anorexia, languor and 
pallor ; dyspnoea, fatigue, pr«cordial discomfort or pain, and possibly 
syncopal attacks on exertion ; tachycardia, subnormal blood-pressure, an 
enfeebled cardiac impulse, evidence of slight cardiac dilatation, a modified 
first sound at the apex, an accentuated pulmonary second sound, and some- 
times a mitral systolic bruit. 
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The diphtherial form of myocarditis may be mild or severe. There may ' 
be bradycardia; in the severe form there is usually albuminuria, and a 
fatal termination may take place rapidly from cardiac failure. A severe 
form of myocarditis has been met with in septicaemia and in severe cases 
of enteric fever. 

Diagnosis. — ^The diagnosis of acute simple myocarditis is often exceed- 
ingly difficult. The recognition of a mild form occurring during or after 
the febrile stage of any acute infective disease may be arrived at from a 
consideration of the symptoms already enumerated. The presence of severe 
myocarditis may be presumed when there are indications of severe cardiac 
failure coming on rapidly during the course of an acute infective disease, 
and out of proportion to the severity of the latter, an increase of cardiac 
impairment being perhaps especially significant. I would emphasise the 
importance of being on the look-out for the occurrence of partial heart-block 
during the course of an acute infective disease, for it is a sign, and may be 
the only sign, of myocardial damage. It may be nefcessary in any given 
case t o difiere ntiate acute myocarditis from acute endocarditis, and this is 
often a matter oit exlreffic'^SifficuIty, Tor it should be remembered that both 
conditions may co-exist, and a mitral systolic murmur may be due to either 
(see also p. 889). 

Prognosis. — The prognosis of the severer forms of acute myocarditis is 
very grave, the mortality being high ; the course of the disease is rapid, 
a fatal termination occurring usually witbm _a week, and in some cases even 
within 24 hours, although life may be prolonged for several weeks. Death 
is usually due to cardiac failure, which may occur suddenly ; in rare instances 
to rupture of the wall of the heart. Sudden death is particularly prone to 
occur in diphtherial myocarditis, and may take place even when the patient 
is considered convalescent. Among the symptoms of bad omen are marked 
I pallor, restlessness, syncopal attacks, vomiting, a greatly accelerated pulse 
;of low tension, bradycardia, and a modification of the heart-sounds resembling 
1 the fcptal type. In the milder forms, however, recovery is the rule if early 
and adi^quate therapeutic measures be adopted. 

Treatment. — The treatment of acute myocarditis is of great import- 
ance, and is the same as that of acute simple endocarditis. 


Diseases of the Coronary Arteries 

Before dealing with, the various forms of chronic myocardial disease, it 
may be advisable to mention a few points regarding -diseases of the coronary 
arteries, as they bear an important causal relation to some of them, coronary 
disease being usually accompanied by morbid changes in the cardiac muscu- 
lature. 

I Atheroma and syphilitic mesaortitis of the ascending aorta may give rise 
[to narrowing or complete occlusion of the orifice of one or both of the coronary 
prteries. Atheroma and, in the opinion of many, rarely syphilitic 
arteritis may also affect the coronary arteries themselves, resulting in 
narrowing or occlusion of the vessels. Occlusion is almost invariably due 
to thrombosis, but is rarely the result of a progressive narrowing of the 
lumen of th vessel caused hj the disease-process itself. 
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Complete occlusion of the orifice of one of the coronary arteries, or of a 
coronary artery itself, or one of its main branches, is itiuch more frequently 
the result of atheroma than of arteritis. It is rarely due to embolism, usu^y 
intra-cardiac in origin. The left coronary artery, or one of its main branches, 
is much more commonly occluded than the right. The descending branch 
of the left coronary artery is the most frequently afiected. 

If the orifice of one, of the coronary arteries, or of a coronary artery itself, 
or of one of its main branches, be completely and abruptly closed as the result 
of one of the causes mentioned, sudden death, without the occurrence of 
structural changes, may occur; of* aHite infarction may ensue. In those 
cases in wliich occlusion of the orifice of 'One ol the coronary arteries, or of a 
coronary artery itself, or of one of its branches, is gradual, or only partial, 
almost invariably either, is chaendc fib r ^is of the myocardium, or, less 
frequently, fatty degeateratioSnJrBotff^ 


Chronic Myocardial Disease 

Of the various forms of chronic myocardial disease, the most common 
are chronic myocarditis, fibrosis of the myocardium, fatty degeneration, and 
fatty infiltration. 

Chronic Myocarditis ; Fibrosis of the Myocardium 

I By chronic myocarditis is meant a chronic inflammatory affection of the 
heart muscle. It is to be noted, however, that this ultimately results in the 
formation of fibrous tissue, ix. fibrosis of the myocardium, in which the 
heart muscle is replaced, in varying degree, by fibrous tissue. 

Fibrosis of the myocardium is also termed chronic interstitial myocarditis, 
fibrous myocarditis, cardio- sclerosis, or fibroid degeneration of the myo- 
cardium, 

iEtiology. — Chronic myocarditis may be the result of a previous attack j 
of acute endocarditis, or associated with chronic endocarditis or Chronic] 
adhesive pericarditis. With regard to the sstiology of fibrosis of the myo- 
cardium, heredity is a factor. The condition is more common in males, and 
during or after middle life. Prolonged muscular or mental stress or strain, 
over-indulgence in food or drink, focal sepsis, the various forms of chronic 
rheumatism and gout, chronic metallic poisoning — p articularly that due to 
le ad, hypcrtcnsi on^-an d ch|-9q:^c r enaJ^discajse are amon^the mo^^ommofi 
causes. It is possible ihat theHastTias" no direct relation, the associ- 1 
ated hypertension being the causal factor. Disease of the ascending part of the j 
aorta and of the coronary arteries (see above) constitutes the cause of a large ] 
proportion of cases of myocardial fibrosis, and there may be co-existing fatty 
degeneration. Syphilis is an important cause of fibrosis of the myocardium. 
In such cases, the fibroSis may be the result of narrowing of one or both of the 
orifices of the coronary arteries, or rarely of the coronary arteries themselves, 
t.e. ischaemic fibrosis; or of a pre-existing chronic diffuse inflammation 
of the myocardium ; or, rarely, of gummata. There is a marked divergence 
of opinion regarding the relative frequency of the first and second. In the 
opinion of some, notably Warthin, syphilis very frequently causes chronic 
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diffuse inflammation of the myocardium, ultimately resulting in fibrosis. 
The general consensus of opinion, with which I agree, however, is that, so 
far as present evidence is (joncemed, the former is of infrequent occurrence, 
.and that the fibrosis is of ischaemic origin. Chronic venous congestion 
lof the myocardium, due to chronic valvular disease or chronic pul- 
Imonary disease, and an old infarct are other causes of myocardial 
mb^sis. • 

\/Pathology. — The morbid affection may be g eneral or local in its distribu- 
tion, the latter being usually due to coronary disease. WIKeh the affection 
follows acute myocarditis, a more or less diffuse fibrosis, usually most marked 
beneath the pericardium and endocardium, is found. In both forms the 
auricles are little, if at all, affected, and the left side of the heart is much 
more commonly affected than the right, especially in the neighbourhood of 
the apex and the lower part of the interventricular septum. When the 
condition is the result of chronic venous congestion, however, it is more 
in evidence on the right side of the heart. There is an increase in the 
thickness of the cardiac wall — the so-called false hypertrophy — and ultimately 
dilatation occurs. White masses of fibrous tissue, varying in size from that 
of a pea to a five-shilling piece or even larger, and irregular in shape, are to 
be observed replacing portions of the cardiac wall or interventricular septum. 
When the condition has continued for some time and the increase of fibrous 
tissue is extreme, the affected muscle-fibres may be entirely replaced by dense 
scar-like tissue. 

See also pathology of causative condition. 

Symptoms, — The clinical picture varies considerably in different cases. 
In rare instances, the disease is latent until a fatal termination occurs, while 
if the morbid condition be general or excessive, the malady may be difficult 
to distinguish from fatty degeneration. 

The onset of the symptoms is usually gradual, a nd the c linical features 
ar^Jtl|X)se of chronic cardiac failure. The most common symptoms are 
progressive dyspnoea, and it may be, slight cyanosis of the face, and discom- 
fort ordain in the praecordiura on exertion. There may also be slight oedema 
about the ankles, especially at night. Cerebral symptoms, described on 
p. 826, are not infrequent. There may be a sensation of fullness and throb- 
bing in the head. Angina pectoris is not of uncommon occurrence, the patient 
may suffer from attacks of cardiac asthma, especially at night, and Cheyne- 
Stokes respiration sometimes, and Adams-Stokes syndrome occasionally 
occurs. Indications of failure of the right side of the heart may supervene. 
Ultimately the patient is apt to suffer from severe dyspnoea on the slightest 
exertion, orthopnoea, and distressing cardiac asthma, and the quantity of 
urine steadily diminishes and oedema increases. 

The pulse may be increased in frequency, or there may even be brady- 
cardia. Its character varies considerably : it is usually fuller than normal, 
with increased pressure, although the latter is not pronoimced unless there is 
co-existing hypertension, or chronic renal disease. When cardiac failure is 
present, however, not iniPrequently the complete irregularity associated with 
auricular fibrillation, or it may be heart-block, is present. The apex-beat 
is usually displaced downwards and to the left, its area and force are often, 
if not usually, increased, the area, however, being proportionately greater 
and the force of the apex-beat proportionately less than in pure hypertrophy. 
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The area of cardiac impairment is increased in all directions. On auscultation, 
at the apex the fi^st sound is prolonged and mu£|Qd*.lEjth o^n a soft murmur ; 
while at the base it is biten diminished, and may be scarcely audible or even 
absent. The second sound in the aortic area may be reduplicated ; , when 
due to mitral disease, however, that in the pulmonary area may be accentu- 
ated. A tricuspid systolic bruit is sometimes present. Sometimes gallop 
rhythm, or in rapidly acting hearts tic-tac rhj^hm, is to be noted. Not 
infrequently there are indications of general atheroma. 

Diagnosis. — A diagnosis of fibrosis of the myocardium may be exceed- 
ingly difiicult. Usually, however, it is possible to make a definite diagnosis 
as the result of a consideration of the clinical picture described. A combina- 
tion of the existence of subjective symptoms on physical exertion, enlarge- 
ment of the heart, and an absence of a valvular lesion are of especial value. 
The differential diagnosis from fatty degeneration is described on p. 927. 
It is necessary to distinguish myocardial fibrosis in which relative mitral 
incompetence has supervened from organic mitral incompetence, which may 
be very difficult. In the former case there is no history of valvular disease, 
the subjective symptoms are frequently out of proportion to the physi- 
zal signs, and angina pectoris and syncopal attacks are of more frequent 
occurrence. 

Prognosis. — The prognosis of the affection closely resembles that of 
fatty degeneration. Here also the duration of life may vary from a few 
months to many years. In estimating the prognosis, the various points 
described on pp. 829-832 should be taken into consideration. Of special 
significance are the aetiology, the size of the heart, the cardiac rhythm, 
the question of cardiac failure, the existence or otherwise of angina 
pectoris, syncopal attacks, pulsus alternans, and of arterial and renal 
disease. 

The most frequent cause of death is congestive heart failure. Sudden 
death may be due to angina pectoris, rupture of the heart, or other 
causes. 

Treatment. — The aetiology should be reviewed with the object of treating 
the underlying cause, and the same applies to any co-existing associated 
morbid condition, such as obesity. 

It is of the greatest importance that the patient should curtail his physical 
and mental activities so as not to exceed the limited strength of his heart. 
Regulated exercise in the open-air, provided such stops short of inducing 
abnormal subjective symptoms, is indicated. Quiet walking on the level, 
or slow walking up an incline, cycling on the level in the absence of a strong 
head-wind, riding a non-pulling horse, or golf may be allowed in suitable 
cases. High altitudes should be avoided. The various therapeutic measures 
described on pp. 832-847 should be considered carefully and in detail, 


Fatty Degeneration 

In fattv degeneration the muscle-fibres are more or less replaced by 

- , e — — 

Etiology. — Heredity is certainly a factor, and the condition is more 
common in males. It is far more frequent during middle life and in the 
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Jelderly. The condition is found in altered states of the blood, such as per- 
Icious anaemia, leukaemia, purpura, and scurvy; chemical and metallic 
{poisoning, as, for example, by phosphorus, arsenic, antimony, alcohol, 
lohloroform, and lead ; the acute infective ievers, such as enteric fever, typhus, 
■diphtheria, and small-pox ; long-standing valvular disease and chronic pul- 
monary disease ; diseases of the coronary arteries ; and as a sequel of fatty 
infiltration. • 

i Pathology. — The affection may be general or local in its distribution, 

'the latter being the more common. In both cases, but especially in the local 
form, the ventricles are affected to a greater degree than the auricles, and 
;the left ventricle than the right, except in chronic venous congestion of the 
/lungs, and the musculi papillares and the muscle beneath the endocardium 
^ are principally involved. The heart may or may not be enlarged ; indeed, 

^ in pure degeneration it may be even smaller than normal. In this connection 
it may be stated that fatty degeneration may accompany or succeed dilatation 
or hypertrophy, while, on the other hand, dilatation may follow degeneration. 
The organ is softer in consistence and flabby, and is more easily torn. The 
colour may be uniformly pale yellowish, or buff, or light yellowish brown — 
the so-called “ faded-leaf ” colour. The condition may, however, occur in 
patches, resulting in a streaked or mottled appearance as a whole, which has 
been likened to that of the breast of a thrush — “ thrush’s-breast,^^ or to that 
of the fur of a tabby cat — “ taljby cat striation.’’ On microscopic examina- 
tion of a section which has been stained with osmic acid, the small fat globules 
are seen inside the muscle-fibres, their envelopes being blackened by the 
acid. 

Symptoms. — The clinical picture is usually indefinite, and rarely the 
disease is latent until a fatal termination occurs. 

The most common subjective symptoms arc dyspnoea, together with some 
degree of cyanosis of the face, and perhaps giddiness and acceleration of the 
pulse-rate on exertion, and debility and general lassitude. In some cases 
there is discomfort or pain in the prmcordium on exertion, but cardiac pain 
is usuaHy not a prominent feature of the disease, except in those cases in 
which angina pectoris accompanies it, which is by no means uncommon. 
Cerebral symptoms, described on pp. 826, 827, are often present and of great 
diagnostic importance. The digestive functions are usually impaired, as 
evidenced by anorexia, drowsiness after meals, atonic dyspepsia, and torpidity 
of the functions of the liver and bowel. There is sometimes some oedema 
about the ankles, but general dropsy is rare, unless there is much cardiac 
dilatation. Occasionally Cheyne-Stokes respiration, usually not until an 
advanced stage bf the disease, and generally occurring during sleep, is to be 
noted. It is possible that very rarely the Adams-Stokes syndrome may 
occur. 

The countenance is not infrequently pale and waxy, but it may be ruddy 
or even cyanotic ; cyanosis, however, is rarely seen unless there is much 
cardiac dUatation. Coldness of the extremities and a subnormal tempera- 
ture may be present. The urine is usually of low specific gravity, and not 
infrequently contains a trace of albumin and tube casts. 

The pulse may be increased in frequency, especially in the more acute 
forms of the disease, or, on the other hand, there may even be bradycardia, 
even of marked degree, in the more chronic forms. The pulse is usually 
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small and ill-sustained, but may be full. Occasionally the complete irregu- 
larity associated with auricular fibrillation is present. The blood-pressure 
is usually subnormal. The apex-beat is either very weak, giving the impres- 
sion to the hand of a short feeble tap, or may not be palpable. The area of 
cardiac impairment is generally enlarged, but usually not to any great extent. 
The first sound is usually diminished, and may be short, sharp and clear ; at 
the advanced stage it ipay be almost or even inaudible at the apex, although 
faintly heard in>.the neighbourhood of the left border of the lower end of 
the sternum. In the case of rapidly acting hearts, the foetal type of cardiac 
action may be approximated. A mitral and tricuspid systolic murmur may 
be present, especially when the condition is due to altered states of the 
blood or acute infective fevers. 

Diagnosis. — The diagnosis is often extremely difficult and. in the opinion 
of some, a positive diagnosis is not possible. The following points are of 
importance : a causative history or morbid affection ; dyspnoea, cyanosis, 
and cerebral symptoms, especially syncopal attacks on exertion ; the occur- 
rence of angina pectoris ; the physical signs described ; and an absence of 
indications of chronic valvular disease. 

In the opinion of some, the differential diagnosis between fatty degenera- 
tion and fibrosis of the myocardium is not possible, and it should be noted 
that they often occur in association. The existence of constant torpor, 
cerebral symptoms on exertion, and the occurrence of a fatal termination 
before indications of a failing riglit heart occur are more suggestive of fatty 
degeneration. Further, in myocardial fibrosis, the pulse is usually more 
frequent, stronger, and of normal or supernormal tension, the vessel wall isj 
thickened, the enlargement of the area of cardiac impairment is usually! 
greater, and the aortic second sound accentuated. It should, however, be! 
borne in mind that fatty degeneration may supervene upon the hypertrophy’ 
of valvular disease. In the differential diagnosis from valvular disease 
with cardiac failure, the history may be helpful, as also the characteristic 
murmurs of the various forms of valvular disease. In mitral disease, for 
example, hypertrophy is more marked, and, if cardiac failure be pjesent, 
the usual clinical picture is one of chronic venous stagnation — a condition| 
which is comparatively rare in fatty degeneration — and the degree of cardiac! 
dilatation is greater. 

Prognosis. — Taking the cases as a whole, the prognosis of fatty degenera- 
tion is grave, as it is one of the commonest diseases in which sudden death 
occurs. The duration of life, however, may vary from a few months to many 
years. In considering th^ probable duration of life, among the points which 
should be considered are the following : When the affection supervenes upon 
fatty infiltration the patient may live for many years. In the acute forms, 
as, for example, when due to altered states of the blood, the immediate 
prognosis is grave, but the ultimate prognosis is not infrequently favourable ; 
the outlook in diphtheritic cases is, however, uncertain. In the chronic 
forms the immediate prognosis is more favourable, but the ultimate prognosis 
is not so good ; and yet even in these cases life may be prolonged for some 
years, if the patient be able to live a carefully regulated life. 

A fatal termination may result from gradual or rapid cardiac failure, or 
from sudden death, the latter occurring perhaps in a majority of cases, and 
may be due to syncope, angina pectoris, or rupture of the heart. 
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Treatment. — The treatment of fatty degeneration is the same as that of 
chronic interstitial myocarditis. 

Fatty Infiltration 

Fatty infiltration consists in an excess of fat in those situations in which 
it is naturally founds and also in its deposit between the fasciculi of the 
cardiac musculature. 

iEtiology. — Heredity is certainly a factor, and the condition is more 
common in males, and during or after middle life, being rare in early life, 
and comparatively rare before middle age. It is usually associated with 
^general obesity, a generous appetite, and lack of exercise and fresh air. It 
tis more especially found in connection with over-indulgence in carbohydrates, 
Ifats and alcohol, particularly malt liquors and sweet wines, and faulty meta- 
jpolism is generally present. It is also apt to occur in individuals 
buffering from affections of the lungs which cause embarrassment of the 
pulmonary circulation, such as emphysema, cirrhosis and chronic fibroid 
tuberculosis. 

Pathology. — The affection is chiefly distributed along the arterial 
branches, often causing atrophy of the muscle-fibres by compression. It is 
usually most marked over the right ventricle. The deposit of fat commences 
in the subepicardial fat, and may even extend to the subendocardial tissue. 
In some instances the atrophied muscle-fibres become the seat of true fatty 
degeneration, due to interference with their nutrition. In fatty infiltration, 
more or less dilatation of the cardiac chambers is usually present, and is 
often accompanied by hypertrophy. 

Symptoms. — The patient is usually stout and flabby, and the subjective 
symptoms are those of an enfeebled circulation. Exertion is frequently 
accompanied by dyspnoea, a sense of oppression in the chest, and slight 

( cyanosis, with a tendency to perspire easily ; the association of cyanosis 
with dyspnoea on exertion is one of the most usual features of the affection. 
The patient is easily fatigued by physical or mental effort, and there may be 
giddiness or faintness. The digestive functions are, as a rule, little, if at all, 
impaired ; on examination, however, there may be evidence of gastric 
dilatation and of hepatic enlargement. The functions of the nervous system 
are often affected ; there is frequently impairment of memory, and not 
infrequently the patient is soporose, although, on the other hand, he may 
complain of insomnia. The urine may be large in quantity, pale in colour, 
and of low specific gravity. The characteristics of the pulse vary consider- 
ably ; as a rule the rate is increased, it is weak, the vessel is empty, there is 
hypotension, and the vessel wall is not thickened. On the other hand, the 
vessel may be full, the blood-pressure above the normal, and the wall thick- 
ened. The cardiac impulse is usually feeble, unless hypertrophy is also 
present. The area of cardiac impairment is generally increased, as the 
I result of dilatation or hypertrophy. The heart-sounds, especially the fitst, 
.are found to be weak, low in tone and muffled ; indeed, in the advanced 
^ stage the first sound may be almost inaudible ; this mav be due not only to 
an enfeebled left ventricle, but also to the unusual thickness of the thoracic 
parietes in these cases. Murmurs are usually not present, but a soft mitral 
or tricuspid bruit may be audible, owing to cardiac dilatation. 
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Later on, there may be indications of a more severe degree of cardiac 
failure. 

Diagnosis. — Fatty infiltration may be ilia^osed from the Jndica-i 
tions of an enfeebled circulation, together with evidence of weakness of the 
cardiac impulse and sounds, occurring in a person who is the victim of 
obesity. 

Prognosis. — If appropriate therapeutic measures be carried out, the 
prognosis is usually favourable ; otherwise the condition is apt to be pro- 
gressive. As has been already noted, if fatty infiltration persist for some 
time, true degeneration is apt to arise. 

Treatment. — If general obesity is present, it should be treated (see 
pp. 455, 456). Regulated exercise in the open air is valuable, and systematic 
and graduated exercises, and massage (see p. 834) may be tried. Systematic 
elimination, by means of purgatives, Turkish baths, or a visit to some spa. 
is sometimes helpful. 


Hypertrophy op the Heart 

In cardiac hypertrophy there is an increase in the thickness of the walls 
of one or more of the cavities of the heart, due to an increase in the actual 
size, and possibly also in the number, of the muscle-fibres. The hypertrophy 
may include the musculi papillarcs, column® came®, and musculi pectinati. 

It is customary to divide hypertrophy of the heart into three kinds, 
namely — (1) The conc entric, in which with the increased thickness of the walls 
the cavities are dirninishecl in size ; (2) the simple, in which the cavities 
are normal in size ; and (3) tlie cxcent rio type , in which the cavities are 
increased in size — ^in other words, thef e ly hypertrophy with dilatation. In the 
opinion of some, the concentric variety only exists as a post-mortem change. 

iEtiology. — The ®tiology of hypertrophy of the heart is the same] 
as that of arterial hypertrophy (see pp. 1015, 1016) ; and hypertension, 
chronic valvular disease, chronic adhesive pericarditis, congenital heart 
disease, chronic interstitial myocarditis — so-called false hypertrophy, and] 
chronic affections of the lungs or bronchi. 

Pathology. — Hypertrophy of the heart may be general or local. In 
the former, all the chambers of the heart are involved. The ventricles aw 
more affected than th e auricles, for the walls of the latte^ cdntain' inore 
fibrous tissue.” When the condition is local, which is much the more common, 
while all the chambers are not affected, there is, as a rule, hypertrophy of 
more than one, though in varying degree. The following is the comparative) 
order of frequency: left Ventricle, right ventricle, left auricle, right auricle. 
When the left ventricle is affected, the apex of the heart is accentuated, and 
the whole organ is elongated and rat her com cal jn form. When the right 
ventricle, on the other hand, is concerned, tEe*"apex is less pronounced, and 
the whole organ broader and somewhat quadrate in form. The excentrio 
variety of hypertrophy may give rise to enormous enlargement of the organ^ 
in which case the heart is often spoken of as a “ beefy heart ” or a cor 
bovinum.” This is especially apt to occur in aortic valvular disease and 
prolonged hypertension. 

For the development of full hypertrophy, an adequate blood supply is 
necessary, and in this connection, as well as the anatomical and physiological 

S9 
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condition of the coronary arteries, the state of the general nutrition is of 
considerable importance. 

Symptoms. — The symptoms of the morbid condition which is the cause 
of the hypertrophy, whether of the left or right side of the heart, may be 
present. With regard to the hypertrophy itself, there may be a complete 
absence of subjective symptoms. On account of increased tension in the 
cerebral circulation, there may be a sensation of fullness and throbbing in 
the head, headache, usually in the occipital region, flushings, noises in the 
ears, flashes of light before the eyes, and giddiness. Sometimes patients 
complain of discomfort or palpitation, and actual pain in the prsecordium, 
especially when lying on the left side, aggravated by exertion. Actual pain, 
however, is not common, unless perhaps in the case of neurasthenics and 
of subjects of tobacco poisoning. The subsequent history varies greatly, 
according to the cause and degree of the hypertrophy, the state of the myo- 
cardium, and of the coronary and systemic arteries. There may be severe 
secondary dilatation and severe cardiac failure ; and some degree of both 
is apt to supervene in all cases of long-continued hypertrophy. 

Hypertrophy of the left ventricle is characterised by a full strong pulse, 
of prolonged duration, and the blood-pressure may be above the normal. 
The pulse-rate, on the other hand, is apt to be rather lower than normal. 
There may be some bulging and widening of the intercostal spaces in the 
praecordial area to the left of the sternum, especially when the hypertrophy 
occurs during the growing period of life. The apex-beat is displaced down- 
wards and outwards ; it may be as low as the sixth, seventh, or even eighth 
intercostal space. Its area and force arc increased, and the out-thrust is 
slower and longer than normal. The increase in force, together mth slomng 
of the out-thrust — the so-called “ heamng apex-heat — is the most characteristic 
feature of the condition. The area of cardiac impairment is increased, both 
from above downwards and transversely ; it may even extend downwards 
to the eighth interspace, and transversely to the anterior axillary line. On 
auscultation, the first sound in the mitral area is frequently long, low in pitch 
and maflled, and sometimes is reduplicated, the last being usually best heard 
rather to the inner side of the apex-beat ; the short pause may be lengthened, 
and the long pause shortened, while the second sound in the aortic area is 
frequently accentuated and occasionally reduplicated. 

When cardiac dilatation associated with heart failure supervenes, the 
pulse-rate may increase and the blood-pressure becomes lower, and physical 
signs of dilatation may be evident. 

In hypertrophy of the right ventricle there may be, more especially in 
children, a certain amount of bulging in the region of the ensiform cartilage, 
while not infrequently there is pulsation in the epigastrium. When the 
condition is marked, there may be a heaving impulse in the epigastrium, 
and over the lower sternum and costal cartilages, and in such cases even in 
a more marked degree than in the case of the left ventricle. The apex-beat is 
displaced chiefly to the left and only slightly downwards, and may oe normal, 
diffuse Vnd indefinite, or altogether invisible. When the right ventricle is 
much enlarged, that chamber may displace the left ventricle backwards, so 
that the clinical apex-beat is formed entirely by the right, instead of the 
left, ventricle ; in these cases ^stolic recession over the lower part of the 
prsecordium is sometimes observed. Systolic recession in the third, fourth 
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and fifth intercostal spaces between the margin of the sternum and the para- 
sternal line on the left side, or in the fourth and fifth intercostal spaces on 
the right side, may be present. The area of cardiac impairment is usually 
increased, especially to the right. The left border may also be displaced 
outwards, but rarely extends beyond the nipple line. The first sound in the 
tricuspid area is not infrequently louder than normal, and the second sound 
in the pulmonary area is usually accentuated and may be reduplicated. 
Later, indications of tricuspid incompetence may supervene. 

When hypertrophy of the auricles occurs, it is accompanied by dilatation. 
In hypertrophy of the left auricle, the area of impairment may be higher than 
normal. When the right auricle is affected, there may be an extension out- 
wards of the area of impairment in the third and fourth right intercostal 
spaces. 

Diagnosis. — A diagnosis of hypertrophy of any chamber or chambers of 
the heart should not be made merely from the presence of pulsation or per- 
cussion impairment in an abnormal area, for these may be due to causes other 
than hypertrophy, as, for example, morbid conditions of the lungs or pleurae. 
The most reliable sign of hypertrophy of the h^rt is a heaving impulse. 
It should be remembered that mere increase of force*" fif TfiU Uptfl-lJOTtritf 
somotJmes met with in nervous subjects, especially in the young whose chest- 
walls arc tliin ; but in these cases there is no displacement of the apex-beat, 
the impulse is sharp and short, the area of impairment is not increased, and 
the sounds of the heart are not altered in the characteristic manner described. 
An incorrect diagnosis of hypertrophy of the left ventricle may be made 
in cases of retraction of the left lung. The apex-beat, however, is displaced 
upwards, is not heaving in character, and there are signs of a pulmonary lesion. 
Hypertrophy of the right ventricle can be diagnosed when the objective 
signs already mentioned are present. The diagnosis of hypertrophy of the 
left auricle is exceedingly difficult ; hypertrophy of the right auricle is more 
easily detected. 

Prognosis. — This depends upon, among other things, the cause, the 
degree of hypertroi)hy, the degree of dilatation present, the condition of the 
myocardium, and of the coronary and systemic arteries. With regard to 
the first, the j)rognosis depends very largely upon whether this is serious 
and irremediable, as when prolonged hypertension or chronic renal disease 
is present, in which case dilatation is apt to supervene ; or whether it is 
merely transitory, as, for example, when the result of a period of excessive 
muscular strain, in which case it seems clearly established that hypertrophy 
may disappear when the cause no longer exists. Whatever the cause, long- 
continued hypertrophy is apt to be followed by dilatation, which adds to the 
gravity of the condition as a whole. With regard to the integrity of the 
myocardium, the importance of testing the cardiac response has already 
been fully considered. 

With regard to the condition of the coronary arteries, it need only be 
pointed out that anginal attacks in all probability point to the existence of, 
coronary disease, in which case the supply of blood to the hypertrophied 
heart will be insufficient, with a resultant tendency to fibrous oi fatty degenera- 
tion of the myocardium. 

Treatment. — The cause of the condition should be thoroughly investi- 
gated and treated. In order to provide a good supply of food to the heart- 
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muscle, we should see that the patient obtains plenty of fresh air and an 
adequate supply of nutritious and easily digestible food, and any existing 
anaemia present should receive attention. It is particularly important to 
avoid physical or mental istress or strain. If cardiac failure supervene, it 
should be treated as described elsewhere. 


Dilatation of the Heart 

In cardiac dilatation there is an increase in the capacity of one or more 
of the cavities of the heart. 

Looking at the condition from the pathological standpoint, the muscular 
walls of the chambers may be of normal thickness, which is not common ; 
ipior^ iisiia \ly tchSZ either thinner or t hicke i; 'Fhe last is by 

par the most common, z^in'th'fe greaf majority of cases there is some hyper- 
Jtrophy with the dilatation ; this is called e:j^qentric hypertrophy, and has 
already been described. It should be rememberST’that when dilalation has 
existed for a long time, the walls become thin, although, perhaps, in the first 
instance thickened. 

Looking at the subject from the clinical standpoint, however, dilatation 
means an increase in the capacity of one or more of the cavities of the heart as 
the result of impairment of the function of tonicity ; this form of dilalation is 
associated with cardiac failure. From this point of view, dilatation with 
hypertrophy is only included when the dilatation is in excess of the hyper- 
trophy, Hyjiertrophy is apt to bo followed by dilatation, and the latter, 
therefore, may be secondary to the former. 

In dilatation a larger quantity of blood exists in the affected chamber than 
normal, while the propulsive power is diminished ; the chamb(*r, therefore, 
cannot empty itself. As the dilatation progresses, the contraction of the 
chamber becomes less effective, and the amount of residual blood ])rogressively 
increases. 

.£tiology. — General cardiac dilatation may occur in any of tlie following 
conditions : rheumatic carditis ; toxHPinias, as in influenza, diphtheria, and 
alcoholism ; severe or prolonged pyrexia from any cause ; tlic various 
forms of anaemia ; chronic valvular disease ; and chronic myocardial 
disease. In the acute carditis of rheumatism, as well as in the toxemia 
of influenza and diphtheria, dilatation may be acute. It sJfould he particularly 
noted that a very common clinical condition in which acute cardiac dilatation 
occurs is the supervention of a new cardiac rhythm, suef as* auricular fibrillation. 
Dilatation may occur secondarily to hypertrophy whatever its cause. One 
of the most common causes of secondary dilatation is some form of mechani- 
cal obstruction, slowly produced, either in the blood-vessels or in the valves. 
Some of the causes of hypertrophy may produce acute dilatation by acting 
quickly, before there is time for hypertrophy to occur ; this is especially the 
case when the muscular fibres are already impaired. Thus, whereas pro- 
longed and continued excess of muscular effort tends to produce hypertrophy, 
a sudden physical strain is apt to produce acute dilatation, especially if the 
individual be not in training ; further, in cases of completely established 
hypertrophy, dilatation may be produced with apparent suddenness by a 
comparatively trivial ailment, such as any febrile attack. 
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The causes of dilatation of the right side of the heart are the same as 
those of tricuspid incompetence (see p. 917). In addition, in cardiac failure 
whatever the cause, the pressure in the right chambers of the heart rises, 
and the chambers dilate. Dilatation of the right-side of the heart may also 
occur in pleurisy with effusion. Dilatation of the auricles is especially apt 
to occur in auricular fibrillation. 

Pathology. — Dilatation rarely affects one chamber alone, all of them 
being usually affected in some degree, although unequally so. The heart 
becomes larger, and when the condition is more or less general the organ 
approaches the globular form, particularly when the right side is affected. 
With the increase in the capacity of the ventricles, the dimensions of the 
auriculo-ventricular orifices also increase, and this results in what is known 
as relative incompetence. In dilatation of the auricles there is usually enlarge- 
ment of the venous channels. 

Symptoms. — The symptoms of the cause are usually to be noted. In 
addition, shortness of breath, fatigue, palpitation, and it may be giddiness 
or faintness, or even actual syncope, on exertion are the commonest symptoms. 
There may be prsecordial discomfort or pain, and some degree of cyanosis 
of the face is sometimes present. Indicatioiis of severe, or even extreme, 
cardiac failure may supervene. These are chiefly pulmonary and those of 
systemic venous congestion ; less frequently those of cerebral anaemia ; and 
rarely angina. 

The symptoms of cardiac failure may come on rapidly in the acute forms, 
or more gradually in tlie more chronic cases. In many of the cases associated 
with the onset of a new cardiac rhythm the dilatation may take place so 
rapidly that in the spacje of only a few hours there may be urgent dyspnoea, 
considerable enlargement of the heart, oedema of the lungs, and enlargement 
of the liver. 

When dilatation is due to a sudden physical strain, faintness, passing into 
actual syncope, together with vomiting, and even fatal syncope, may occur 
before the signs of venous stasis have had time to develop. 

The pulse in cardiac dilatation is usually more frequent, of smaller,ampli- 
tude, and weaker, and the blood-pressure lower than normal. The apex-beat 
is displaced chiefly outwards. It is diffuse and often .impossible to locate, 
but if it can be determined is found to be weaker than normal and may 
be tapping in character. In dilatation of the left ventricle a diffuse wavy , 
impulse may be present even as far out as in the anterior axillary line. The 
area of cardiac imj)airment is increased transversely, and is more marked 
to the left when the Iqft ventricle is chiefly involved. On auscultation, 
both cardiac sounds are found to be weaker ; and, further, the first sound is 
short, sharp and clear, resembling the second sound in character. The 
long pause is often diminished, on account of acceleration of the rate of the 
heart, and sometimes the tic-tac rhythm is present. Occasionally gallop 
rhythm is to be noted. A mitral systolic bruit may be present on account 
of relative incompetency of this valve. 

In dilatation of the right ventricle sometimes, particularly in children, 
there is a certain amount of bulging of the sternum in the region of the 
ensiform cartilage. The increase in the area of cardiac impairment is more 
marked to the right. A tricuspid systolic bruit may be present, due to 
relative incompetency of this valve. In dilatation of the left auricle, the 
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area of cardiac impairment may be higher than normal, and in dilatation 
of the right auricle it may extend outwards in the third and fourth right 
intercostal spaces. 

The physical signs of (filatation enumerated above may be modified by 
those of the cause of the condition or of accompanying hypertrophy. 

I In the case of chronic valvular disease, any pre-existing murmur or 
|murmurs may become weaker or even inaudible when dilatation occurs. 

Diagnosis. — diagnosis of cardiac dilatation can readily be made when 
the physical signs described are present. The diagnosis of dilatation from 
hypertrophy is easy on a comparison of the physical signs of the two con- 
ditions. When hypertrophy and dilatation coexist in the same individual, 
there is a blending of the signs of both. It is sometimes difficult to diagnose 
great dilatation, especially of the right ventricle, from pericardial effusion. 
The points relating to the differential diagnosis will be fully discussed under 
pericaiditis. Cardiac dilatation must also be distinguished from those cases 
of mitral stenosis in which there is an absence of a presystolic murmur at 
the time of examination. It is, further, sometimes necessary to exclude a 
right-sided pleural effusion displacing the heart to the left, in which case 
.signs of fluid in the right pleural sac will be found. 

Prognosis. — The prognosis of cardiac dilatation depends, among other 
things, upon the cause, the degree of dilatation and whether this is out of 
proportion to the cause, the degree of any coexisting hypertrophy, the 
degree of cardiac failure, the rate and force of the pulse, the vigour of the 
apex-beat or of the impulse of the right ventricle, and the size of the heart. 
Taking cases of cardiac dilatation as a whole, the prognosis is unfavourable. 

In acute dilatation from temporary causes, such as sudden physical 
strain or acute disease, if immediate danger can be tided over, there is a 
prospect of complete recovery, provided an adequate period of rest is avail- 
able. The same applies to those cases due to the inception of a new cardiac 
rhythm, if the rhythm return to the normal, failing which if the ventricular 
rate can be controlled. In chronic dilatation from a permanent cause, e.g, 
chronic; valvular disease, complete recovery is improbable ; it may take 
place, however, in some instances under suitable treatment. The prognosis 
18 very unfavourable when dilatation supervenes upon marked arterial 
disease or chronic myocardial disease, and this applies also to cases of Bright’s 
disease. 

Treatment. — The first thing that requires consideration is the recog- 
nition of the cause of the condition, whatever its nature, and suitable there- 
peutic measures should be employed in this connection. Added to tliis is the 
treatment of the affection itself, which is that of cardiac failure, and consists 
of an adequate period of rest, dieting, perhaps the administration of cardiac 
tonics or stimulants, and symptomatic treatment. Rest is imperative, and 
in acute cases must be absolute. Graduated exercises may be of service in a 
small ^oup of cases, as, for example, in fatty infiltration. With regard to the 
administration of cardiac tonics, such as digitalis, the reader is referred to 
the appropriate section for their indications, dosage, and method of adminis- 
tration. When dilatation is due to bacterial poisoning, digitalis appears to 
be of little or no value. The various therapeutical measures described on 
pp. 832-847 should be carefully considered in detail. 

Frederick W. Price. 
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DISEASES OF THE PERICARDIUM 
PERICARDITIS 

The varieties of pericarditis which may be met with are the ^brinous o r 
dry sero:fibrinpus, puriilent, heemorrharic, and chronic adhesive, adherent 
pencar^!um. Some ’writers describeTfe"cBKi5Iff'ifSM“6I""p ; this, 

however, is practically synonymous with chronic adhesive pericarditis. 

Acute Pericarditis 

iEtiology. — It is questionable if pericarditis is ever primary or idio- 
pathic. The affection occurs most commonly in childhood and adolescence, 
and is more frequent in males. Acute and sub-acute rheumatism,^ ip^oiie 
oj^jj^-^forms (see p. 886) is by most common cause. ^not 

infrequent in acute infective diseases, especially pneumbhi'a' and scarlet 
fever ; in the former, infection may take place either by means of the blood- 
stream or by extension. Among other causes are tuberculosis (see p. 944) ; 
septic conditions ; as a terminal event in chronic diseases, such as Bright’s 
disease, particularly the chronic forms, and diabetes ; disordered states of 
the blood, for example, leukaemia ; acute coronary infarction ; affections 
of the neighbouring parts, e.g, the pleurae, lungs, mediastinum, ribs, vertebras 
and peritoneum ; injuries to the chest wall ; and in conjunction with 
myocarditis. 

When pericarditis is due to Bright’s disease, there is a tendency to the 
purulent, haemorrhagic, or chronic adhesive variety of the disease. The 
pericaiditis which occurs in connection with malignant disease is usually of a 
chronic type, and is generally accompanied by the effusion of fluid, which is 
usually haemorrhagic, but may be purulent or serous. Purulent pericarditis f 
is usually due to pyaemia, septicaemia, as in the exanthematous fevers, ori 
suppuration in the neighbourhood of the pericardium, as, for exfimple,| 
empyema, or the rupture of a pulmonary vomica. It may also occur iJ 
Bright’s disease, and in tuberculous deposits in the pericardium. Among the 
micro-organisms which may be found are s taphyloco cci, strejptococci, pneumo- 
cocci apd gonococci. Haemorrhagic pericarditis is more frequeht1y‘met with' 
in^tKe aged, in Bright’s disease, in acute infective conditions, such as small- 
pox, tuberculosis, scurvy and purpura, malignant disease, either by direct 
extension or secondary, w.ounds of the heart, and in leakage from an aneurysm. 

Pathology. — Pericarditis may be general or local ; if the latter, the base 
of the heart, close to the region of the great vessels, is, as a rule, principally 
affected. 

In the fibrinous form, the free surface of the pericardium becomes more 
vascular and loses its smooth shiny appearance, owing to the transudation 
of lymph which coagulates and forms a fibrinous exudate, which in the 
course of time may involve the entire surface, visceral and parietal. Usually 
the exudate may easily be separated from the underlpng surface, often leaving 
a honeycomb or reticulate appearance. In the fibrinous form there is little 
or no effusion of serum into the pericardial sac. In the sero-fibrinous form, 
on the other hand, complete resolution of the fibrin, and, in the latter case. 
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absorption of the effusion, may take place, so that no trace of the inflammation 
is left. When, however, resolution of the fibrin and absorption of the fluid 
occur slowly, which is the rule in the sero-fibrinous form, organisation takes 
place. This may give rise to white patches of thickening (“ milk spots ’*) 
upon the pericardium, or may result in its two layers becoming adherent 
by permanent fibrous adhesions; in the latter event, chronic adhesive 
pericarditis or adherent pericardium is produced. Ip purulent pericarditis 
the pus rarely perforates the pericardium, and has been known to become 
absorbed, leaving behind a pultaceous mass. 

It may be noted that some degree of myocarditis is always present with 
pericarditis. 

Symptoms. — In the first place, the reader is referred to the remarks on 

p. 886. 

The severity of the symptoms of the disease itself exhibits great variation, 
and there may be a complete absence of subjective symptoms throughout the 
whole course ; on auscultation, however, pericardial friction is usually found. 

If pyrexia be already present, there is usually a further slight rise of 
temperatureT Occasionally the onset of the disease is marked by a rigor. 
The patient is usually pale, and sometimes cyanotic. Prsecord ial uneasiness, 
or^^gvep- pain, may be present, but is far less common tEan is gelieral^^ 
posScT; tEe pain may be located in the epigastrium, the left scapular or 
interscapular region, instead of in the praecordium, and varies greatly in 
severity and character. It may be constant and dull, or recurring, sharp 
and stabbing ; anginal attacks are rarely to be noted. Sometimes palpitation 
and breathles sness are complained of, and there may be faintness'^' The 
res^ra|^2E^??®^y be increased, and there may be rapid, shallow respiratory 
distress, or even^'IcafaTac asthma or Cheyne-Stokes respiration. Not in- 
frequently a dry cough is present. I^ysph^a is of uncommon occurrence, 
being more marEeS'Vhen the patient is in^fee recumbent posture. When 
the recurrent laryngeal nerve is implicated, the voice becomes affected, 
while if the phrenic nerve be involved the patient may suffer from hiccough. 
There /nay be headache, restlessness, insomnia, convulsions, mild nocturnal 
delirium, or, less frequently, noisy delirium, stupor, and even coma. 

H^p^l^ic^i pnlar^eiyent is of comparatively common occurrence. A certain 
amount m oedema may become evident ; it is usually general and is more 
marked in the dependent parts. The usual in dications of ^eyere , cardiac 
f giilure. usually those of pulmonary and sySemic^venous congeSion, ihay 
supervene. 

The pulse is increased in rate and smaller in volume ; and after a period, 
the blood-presspre becomes lower. At first the apex-beat may be excited 
and its force even considerably increased ; later it becomes diminished in 
force, sometimes tapping in character and displaced outwards. Friction - 
f remitus can sometimes be noted in fibrinous pericarditis. Its afS'A of 
maximum intensity does not absolutely correspond with that of a thrill due 
to valvular disease. As a rule, friction-fremitus yscompanies vent ricular 
systole and diastole, h aving a to-an137ro' char^te^ somSTmesinrol^ 
syitohe ; in aniy case it is not exactly synchronous with either systole or 
diastole. It gives the impression to the hand of being superficial. After a 

E 'od, the area of deep cardiac impairment may become enlarged to the 
upwards, and to tne right. Auscultation reveals pricardim friction. 
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It ma^ accompany every phase of the cardiac cycle. As a rule, it accompanies 
ventncular systole and diastole, is of a to-and-fro character, with usually a 
short pause between the two portions. Sometimes it is only ventriculo- 
systolic, while at other times, when the inflammation involves the auricle, 
it accompanies auricular systole, ventricular systole, and ventricular diastole, 
giving rise to a triple rhythm. In any case, the different portions of the 
firiction sounds do not absolutely coincide either in rhythm or duration with 
any period of the cardiac cycle, being rather later than any of them and 
usually heard during portions of more than one period. The adventitious 
sound is usually first audible over the base of the heart, but later on may 
become audible over the whole prascordium. The area of maximum intensity 
does not absolutely correspond with that of any of the valvular areas. A 
characteristic feature is that, as a rule, the sound is either not at all or only 
slightly conducted, and there is no definite selective direction of propagation. 
It is of a rubbing quality, either fine and creaking or coarse and grating, and 
is superficial, giving the impression of being produced immediately beneath 
the stethoscope, while moderate additional pressure with the stethoscope 
usually causes an increase in its intensity. The friction may not be so wdl 
heard when the patient is lying down as when he is sitting up, and its loudness 
may be also influenced by respiration, being, as a rule, louder during in- 
spiration — ^in contra-distinction to pleural friction. The iJCflffTBBBSnHS 
usually audible. There may be doubling of the first sound, giving rise to 
triple rhythm, while a mitral systolic murmur is not infrequently present, 
due either to coexisting endocarditis or to cardiac dilatation. ^ 

As the exudate is absorbed the friction gradually disappears, but it usually 
remains, unless the quantity of fluid is great, and even then it may persist — 
this being in marked contrast with friction occurring as the result of pleuritis. 
If the friction persist, it occupies a higher level than before. When pericarj 
ditis is secondary to pleurisy or pneumonia, there is often pleuro-pericardialj 
friction along the left border of the heart, where the pleura lies in front or 
the pericardium. This also occurs in cases of pericarditis in which the 
outer surface of the pericardium and the opposing pleural surface become 
involved. 

When eflusion has occurred, usually there is no increase of temperature, 
and, indeed, if the pyrexia has been marked, there is a tendency for it t< 
become lower. The pallor and any existing cyanosis become more pro- 
nounced, and there is usually an anxious expression. Interference with the* 
respiratory functions is more evident, and may be greatly aggravated unless 
the effusion of fluid is gradual. Dysphagia becomes more marked. 

The early physical signs of sero-fibrinous pericarditis are those of the 
fibrinous variety. The pulse becomes still more frequent, smaller in volume, 
,and the blood-pressure lower. The pulsus paradoxus may be present. Not 

I infrequently there is prominence of the pra?cordium, and, if so, the inter- 
costal spaces may be widened or even bulge, as well as the ribs, and there 
may also be prominence of the epigastrium. The apex-beat is often 
displaced upwards, usually in the fourth, but sometim61f1Ett*TEB®^ 
int6!rspac&, and it may be to the left of the nipple line. Sometimes it 
is more mobile than normal. It is more distinct in the recumbent posture 
than when the patient sits upright, on account of the tendency of the 
fluid to gravitate backwards when lying down, and forwards when sitting 
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up. As the amount of effusion increases, the apex-beat becomes less and 
less distinctly felt, until it may be quite imperceptible. There may be 
. diminished movement of the left chest. Friction-fremitus may be present, 
but not in the same degreb as in the fibrinous variety. The most character- 
istic physical signs are those obtained by percussion. The areas of superficial 
and deep cardiac impairment are increased, in some cases considerably; 
this increase takes place in all directions, and is progressive. Some observers 
believe that in the early stage of pericardial effusion, impairment of the 
percussion note may be found in the fifth right intercostal space, between the 
costal cartilages, where the right margin of the heart forms an angle with 
the liver (Rotch’s sign). When the effusion is considerable, the form of 
increased area of cardiac impairment is characteristic. In the standing posi- 
tion, the base is narrowed, and the outline of the shadow, as a rule, closely 
resembles that of a pear hanging downwards by its stalk, or of a water- 
^ bottle. When the patient is in the recumbent position, the base is broadened, 

\ and the form of the shadow is globular. The area of relative impairment 
often extends well to the left of the^apex-beat ; it may be almost to the left 
mid-axillary line. The right border may be found considerably to the right 
of the sternum. The extension upwards may be as high a s the left clavicle, 
t he upper lobe of the left lung being compressed. The lower limit may reach 
the ^wef* maf^n of the 'sixth'" rib.“''^In the recumbent posture the area is 
smaller than when the patient sits upright, on account of the tendency of 
the fluid to gravitate backwards in the one case and forwards in the other. 
The degree of impairment is absolute. On auscultation, the heart-sounds 
are found to become progressively indistinct and muffled, and may be lost, 
though sometimes, even when the quantity of fluid is large, they may persist, 
especially at the base ; this also holds good with regard to friction. 

The pressure of the effusion upon the lungs may result in the production 
of dullness and diminished breath sounds at the extreme left base close to 
the spinal column ; ‘ as well as skodaic resonance, tubular breathing, and 
aegophony, not only over a patch in the neighbourhood of the angle of the 
left scapula, but also over the borders of the lungs anteriorly ; the upper 
limit of the area of impairment posteriorly may shift on change of position. 
Pleural effusion on both sides is not uncommon. The liver and spleen also 
may be pushed downwards. 

On X-Ray examination, the outline of the heart itself is vague or absent. 
When the amount of effusion is moderate, there is general enlargement of 
the shadow. When considerable, its form is characteristic and alters with 
the position of the patient. On screening, there is .a diminution or absence 
of the cardiac pulsation. Any existing displacement of the liver or spleen 
may be noted. 

As the fluid becomes absorbed, the area of cardiac impairment diminishes, 
the heart sounds gradually return to the normal, and, as the two surfaces of 
the pericardium come once more into contact, friction may reappear. 

The symptoms of purulent pericarditis are those of the sero-fibrinous 
variety, except that rigors, a high and fluctuating temperature, profuse 
perspirations, great wasting, pallor, rapid prostration, marked rapidity of 
the pulse-rate, a subnormal blood-pressure, a relatively smaller area of 
cardiac impairment, and an absence of pericardial friction are more likely to 
occur. It should be noted, however, that the temperature may be almost 
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normal, and cases have been reported in which it was even subnormal; 
and there may also be little alteration in the frequency of the pulse or respira- 
tion. Sweatings may occur without the existence of rigors. An examina- 
tion of the blood usually reveals a leucocytosis. When pus is present from 
the first, the subjective symptoms may be obscured by those of the associated 
condition, and only the ph3rsiGal signs of pericarditis with effusion may be 
noted ; though even thjBn there may be no increased area of impairment and 
an absence of friction. 

Diagnosis. — It is exceedingly important to be on the look-out for an 
insidious or masked attack of pericarditis. 

The diagnosis of the fibrinous variety of pericarditis is not, as a rule, 
difficult, and rests upon physical signs. Of these the most characteristic 
sign is the presence of friction sounds of the type already described. This is 
pathognomonic of fibrfTOusTpenc'arditis, or of tuberculous, cancerous, or 
gummatous deposits, and should be differentiated from an endocardial 
murmur (especially if the friction sound be single), and from pleuro-pericardial 
friction. With regard to the first, in exocardial sounds whether due to 
pericardial friction or to pleuro-pericardial friction, the different portions of 
the friction sounds do not absolutely coincide either in rhythm or duration 
with any period of the cardiac cycle, being rather later than any of them 
and usually heard during portions of more than one period ; the area of 
maximum intensity does not absolutely correspond with that of any of the 
valvular areas ; the friction sounds are, as a rule, conducted either not at 
all or only to a slight extent, and there is no definite selective direction of 
propagation ; they are of a rubbing quality ; they give the impression of 
being produced immediately beneath the stethoscope, while additional 
pressure with the stethoscope usually causes an increase in their intensity ; 
and, further, their position, intensity and character may alter in a few hours. 
With regard to the second, the friction is either much reduced or ceases when 
the patient stops breathing, while it is increased by respiration. Further, 
pleuritic friction usually disappears with the effusion of fluid, whereas in 
pericarditis with effusion, friction is not abolished unless the quantity of 
fluid is great, and even then it may persist. 

Sero-fibrinous pericarditis can be diagnosed from the physical signs 
described, and the results of X-Ray examination 

In the diagnosis of sero-fibrinous pericarditis, we should be careful to 
exclude dilatation of the heart, hydro-pericardium, left localised pleural 
effusion, pulmonary consolidation, thoracic aneurysm, new-growth, enlai^ged 
glands and abscess of the mediastinum. In each case the causation, mode 
of onset, and physical signs should be considered. 

I t is somet ime s difficult to diagnose pericardial effusion from ^^at 
d Uat^iti on oi S Se^TieaHT^esj^^^^ Ventricle." In pericardii 

elFusaoirTEefe is often bulphg of the pffficbrmum, with obliteration of the 
intercostal spaces ; the apex-beat is internal to the left margin of percussion 
impairment, and may be displaced upwards to the fourth or even third 
interspace ; the area of cardiac impairment may extend to the second left 
costal cartilage, the extension often coming on rapidly, and in form is pear- 
shaped, instead of increased transversely ; the angle formed by the heart and 
liver impairment is obtuse, whereas in the case of an enlarged right heart it 
|is acute or is at mosTB 'n^ht angle ; the percussion note is absolutely dull 
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and the sense of resistance greatly increased ; and there may be evidence of 
displacement of the liver and spleen. On auscultation, the heart sounds 
are muffled, whereas in cardiac dilatation the characteristic physical signs 
already described are present. 

Hydro-pericardium may be detected by noting the cause, the absence 
of friction during any period of the illness, and the presence of general 
anasarca, ascites, or pleural effusion. 

A positive diagnosis of purulent pericarditis may be made by an ex- 
ploratory puncture. 

Prognosis. — In most cases the immediate prognosis of pericarditis is 
not unfavourable. The prognosis is more unfavourable at the extremes of 
life, and with a history of alcoholism. When the affection is due to rheu- 
matism, the immediate prognosis is favourable in the great majority of cases ; 
a fatal termination, however, sometimes occurs at the extremes of life. 
When due to Bright’s disease, pneumonia, tuberculosis, acute infective 
conditions, and new-growth, the prognosis is unfavourable. A severe 
degree of dyspnoea, or of cyanosis, or pronounced mental symptoms are of 
unfavourable omen. 

If the effusion be serous and moderate in degree, recovery is the rule, 
although adhesions result ; if, on the other hand, the amount of fluid be 
large, the termination may be fatal, and this usually occurs during the 
second or third week. When the effusion is purulent, the prognosis is grave, 
especially if the pus be putrid, and a fatal termination may occur within a 
few days. The olitlook is likewise grave when the effusion is ha)morrhagic 
in character. Death may be due to asphyxia, sudden syncope, especially on 
exertion while in bed, and more rarely asthenia. 

With regard to the ultimate prognosis of pericarditis, time is necessary 
to determine whether adhesions have resulted, and, if so, their site and degree, 
and whether the myocardium has been permanently damaged and to what 
extent. >1 

Treatment. — The general treatment of acute pericarditis is the same as 
that qf acute endocarditis (see pp. 890, 891). 

In cases of moderate effusion, the former treatment should be continued. 
If, however, the effusion become considerable, counter-irritation, the adminis- 
tration of iodide of potassium, purgatives, and diuretics, and limitation 
in the amount of fluid taken, are indicated. If the amount of effusion 
does not diminish, or if there is marked dyspnoea, cyanosis and a small rapid 
pulse, paracentesis pericardii should be performed. The site chosen for 
this procedure varies. It may be performed in the fifth left interc ostal 
space j ust inside the mammary line ; or quite near the margin of the sternum 
in ime same space ; or in the angle between the ensiform cartilage and the 
left costal margin of the sternum, near the lower end of the body of the 
sternum, and passing upwards and inwards behind it into the pericardial 
sac. Formerly a trochar and cannula, or a fine aspirating needle, was 
employed, but the use of an aspirator is now found to be preferable. Re- 
moval of fluid is rarely, if ever, necessary in cases of rheumatic origin ; 
indeed, cases in which the fluid does not subside in due time are probably 
tq be rpulous^ ,, 

^fSe^stage of convalescence requires careful management, on the same 
lines as those of acute endocarditis. 
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The treatment of porulent or hsBmorrhagio pericarditis consists in free 
incision and drainage of the pericardial sac» i^ess the state of the patient is 
too grave to alfow of it — ^in which case paracentesis may be performed, and, 
if improvement occur, incision and drainage may be subsequently permissible 
— or unless the condition is associated with a hopeless primary cause. 

Chronic Adhesive Pericarditis or Adherent Pericardium 

In this form of pericarditis the two layers of the pericardium are bound 
together by permanent fibrous adhesions. 

iEtiology. — The condition usually results from a previous attack of 
acute pericarditis, especially if accompanied by effusion, or it may follow a 
primary chronic inflammation ; the latter may be due to an extension of 
inflammatory processes from the neighbouring parts. 

Pathology. — The degree of chronic adhesive pericarditis varies. It 
may amount to only thickening or scarring of the pericardial surface ; or a 
few fine bands, iffftWTJdTfimonly situaleS^ a^^ the base of the heart close to the 
great vessels, crossing the pericardial sac ; or, in more severe cases, it may 
result in the formation of a layer of connective tissue, occasionally of con- 
siderable thickness, which more or less liompletely unites the two layers of 
the pericardium. The formation of partial synechisD, however, is a much more 
common result than obliteration of the sac. There may be chronic indurative 
mediastinitis, resulting in chronic indurative mediastino-pericarditis. Some- 
times extra-pericardial adhesions exist. In this way adhesions may form 
between tSe^pcricardium and the mediastinal structures, the chest wall, the 
pleurae, or the diaphragm. In rare instances, extra-pericardial adhesions 
are found in the absence of adhesions between the two layers of the peri- 
cardium. In advanced cases, pericardial adhesions may become more or 
less completely calcified, owing to the deposition of lime salts. There may 
be co-existing cRtOiSic myocarditis, chronic valvular disease, or both. 

In a large proportion of cases, cardiac hypertrophy, usually accompanied 
by dilatation, exists. The enlargement is in all directions, but the ventricles 
are especially afl’ected. The degree of enlargement varies with the position 
and nature of the adhesions, and the existence or otherwise of chronic valvular 
disease or chronic myocarditis : it may be small, or altogether absent, even 
when the sac is completely obliterated, provided the sac is not thickened and 
there is an absence of extra-pericardial adhesions, and valvular and myo- 
cardial disease ; whereas it may be markedly so if the reverse is the case. 

The openings of the large vessels entering and leaving the heart may be 
constricted by the adhesions, and thus may interfere with the influx and 
egress of blood. The vense cavae are most affected. Constriction of the hepatic 
veins may lead to chronic venous congestion and ultimately some degree of 
cirrhosis of the liver — 'pericardiac psevdo-cirrhosis of the liver, or Pick’s 
disease. 

Symptoms. — The condition may be latent throughout its whole course. , 
If symptoms are present, they may exhibit considerable variation. Shortness 
of breath, pain and palpitation arc the most frequent. There may be dragging 
pain in the praecordium, sometimes extending considerably beyond it, while 
anginal attacks have been known to occur. There may be indications of 
severe cardiac failure, principally pulmonary, and those of systemic venous 
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congestion : if the left ventricle is most affected by the adhesions, particularly 
the former ; and if the right ventricle, especially the latter. ^ 

The pulse may exhibit the qharacteristics of pulsus paradoxus. The pree- 
cordium may be prominent ; less commonly there is flattening. The apex- 
beat is usually displaced, and its position does not vary with change of 
posture — a fact which also applies to the area of cardiac impairment. The 
area of pulsation is usually greatly increased, and may even extend from the 
second to the sixth intercostal space, and almost from the right parasternal 
line beyond the left mammillary line ; it may be wave-like and undulatory 
in character. If adhesions between the pericardium and chest- wall exist, 
indrawing of the apex-beat may occur, also with systolic recession of the 
intercostal spaces on either side of the sternum, of the lower end of the sternum 
and adjacent costal cartilages, and in the epigastrium ; while systolic retrac- 
tion of the lateral and posterior walls of the left side of the chest, upon the 
latter of which Broadbent has laid great stress as indicating adhesion between 
the pericardium and diaphragm, is occasionally to be noted. Diastolic shock, 
or diastolic rebound, i.e. the shock felt by the hand during diastole, is rarely 
present at the apex- beat, or over a larger area of the prsBCordium, or even 
over the left lateral or posterior aspect of the chest. The position of the apex- 
beat and the area of cardiac impairment may be unaltered on deep respiration. 
Diminished expansion of the left side of the chest, and incomplete descent 
of the left half of the diaphragm during inspiration, as shown by diminished 
movement of the upper part of the abdominal wall on the left side, may be 
noted. Diastolic collapse of the veins of the neck — Friedreich’s sign — is 
occasionally met with. 

The area of cardiac impairment is usually much increased, both to the 
right and to the left. Bruits indicative of relative incompetence, both of 
the mitral and tricuspid areas, may be present. Some authorities are of 
opinion that a rumbling mitral prcsystolic bruit is sometimes heard in ad- 
herent pericardium in children ; this bruit, however, is not rough or vibratory 
in character, nor does it terminate abruptly in the first sound, as in the case 
of mitral stenosis. There may be physical signs of coexisting heart disease. 

In 'pericardiac pseudo-cirrhosis of the livery hepatic enlargement and ascites 
are disproportionate to, or occur in the absence of, oedema of the legs. 

On X-Ray examination, the cardiac shadow may be enlarged in all direc- 
tions, the ventricles being particularly affected. There may be diminution 
or complete absence of alteration of the position of the apex-beat and of the 
heart with change of posture and on deep respiration, and of movement oi 
one or both sides of the diaphragm. Vaquez emphasises the importance of 
elevation of the shadow with deep inspiration, which is the reverse of that 
which occurs normally, as being indicative of adhesions between the peri- 
cardium and the anterior chest wall. Systolic retraction of the posterior 
wall of the left chest may be observed in adhesions between the pericardium 
and diaphragm. Occasionally adhesions may be detected, the borders of the 
heart and the adhesions themselves appearing as shadows of vague and irregu- 
lar outline. In advanced cases, calcification of the thickened pericardium 
may be noted. 

Diagnosis. — The diagnosis may be a matter of considerable difficulty. 
A positive diagnosis should not be made from the presence of one physical 
sign only, except when diastolic shock or rebound exists, and perhaps also 
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in those cases in which systolic recession of the sternum itself is present. 
Di astoli c collaj^e of the. v of the neck when associated with recession of 
che ' mtl^coS?arBj)aces on eitteSt'iddfe of the stemiim is' ’^! valuable 

that the pulsus par8doi1tts,"'mdfaWmg of the apex-beat, 
and systolic recession in the intercostal spaces on either side of the sternum, 
or in the epigastrium, or even of the lateral or posterior walls of the left side 
of the chest, do not necessarily indicate the existence of chronic adhesive peri- 
carditis ; and, further, that an absence of alteration of the position of the 
apex-beat and of the area of cardiac impairment with change of posture or 
deep respiration may also be present in pleural adhesions. When, however, 
j^several or all of the physical signs of the affection are present a positive 
j^agnosis is warranted, especially if tWe be indications of right-sided cardiac 
‘ enlargement or failure in the absence of mitral or pulmonary disease. !8l!-Say 
examiriatioh is'&Smefimes of notable assrstahce, especially iii the base of extra- 
pericardial adhesions. A history of acute pericarditis or of a rheumatic 
infection is of additional assistance, although, on the other hand, it should be 
remembered that the affection may be chronic from the beginning. 

When signs of cirrhosis of the liver and ascites appear in a young subject, 
pericardiac pseudo-cirrhosis of the liver should be suspected. 

Prognosis. — This depends upon the situation, extent and nature of the 
adhesions, the size of the heart, the existence or otherwise of valvular disease, 
the degree of integrity of the myocardium, and the degree of cardiac failure 
which may be present. The prognosis may be good, and, indeed, the patient's 
longevity may not be affected ; or, on the other hand, it may be grave, 
especially in early life. 

Treatment. — The treatment of the condition consists in counter-irrita- 
internal administration of iodide of potassiuin dunng 
the later stage of the attack of acute pericarditis as a prophylactic. When 
adhesions have formed, detailed instructions should be given to the patient 
to curtail his physical and mental activities so as not in any way to exceed 
the limited strength of the heart. When cardiac failure supervenes, it 
should be treated on the lines previously laid down. • 

It may be necessary to consider the advisability of performing the opera- 
tion of “ cardiolysis ” in some cases of severe adhesions between the peri- 
cardium and the chest-wall. This operation was introduced by Brauer in 
1902, and is indicated when there is also evidence of cardiac failure and 
ordinary treatment has failed ; but the operation should not be unduly 
delayed. It is usually not necessary during childhood or adolescence, 
because of the flexibility of the chest-wall. The operation consists in the 
resection of the fourth, fifth and sixth ribs on the left side, and, where 
possible, freeing the adhesions. 

Chronic Pericarditis 

It has been already noted that some writers describe a chronic form of 
pericarditis. This, however, is practically synonymous with chronic ad- 
hesive pericarditis or adherent pericardium, although it sometimes happens 
that in acute pericarditis with efiusion, especially when due to tuberemosis, 
the effusion may persist for an indefinite period and the condition become 
a chronic pericarditis, resulting in considerable thickening of both layers of 
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the pericardium. Further, but less frequently, pericarditis may be chronic 
from the first, especially in the aged, in alcoholism, and in nephritis. 

When the result of acute pericarditis, the symptoms are those of that 
stage of the disease at which it became chronic. When chronic from the 
first, the affection is not infrequently latent throughout its whole course ; 
there may, however, be dyspnoea, a sense of oppression, and rarely pain, 
in the prsecordium, an increase in the area of cardiac impairment, feeble 
cardiac sounds, and sometimes pericardial friction. 


TUBERCULOSIS OF THE PERICARDIUM 

Tuberculosis of the pericardium may be primary, or part of an acute 
general tuberculosis, or secondary to that of the lungs, the pleur®, the 
mediastinal or bronchial glands. It may give rise to — (1) Tuberculous peri- 
carditis, in which the effusion may be clear, purulent or bloodstained, and 
in which tuberculous nodules with giant cells are sometimes found in the 
fibrous tissue consequent upon organisation ; (2) miliary tubercles, which 
may be seen along the course of the small blood vessels in the epicardium, 
especially in the sulci ; and (3) larger tubercular masses in the epicardi\im, 
situated particularly at the base of the heart, and presenting a yellow 
caseating centre. The two latter conditions arc much less common than 
the first. There is a greater tendency to the chronic type of pericarditis in 
the case of tuberculosis than when due to other causes, the condition per- 
sisting for several weeks or even months, and not infrequently giving rise 
to a layer of connective tissue of considerable thickness, more or less com- 
pletely uniting the two layers of the pericardium ; there may or may not be 
fluid, which is frequently bloodstained, and is occasionally purulent. 

Symptoms. — The affection (1) may be entirely latent throughout its 
whole course ; (2) may present the symptoms of acute pericarditis, with, 
in addition, loss of weight and strength, a fluctuating temperature, a ten- 
dency ^to chronicity, and ending in effusion of fluid or the formation of ad- 
hesions; (3) may be a chronic adhesive pericarditis, with consequent 
hypertrophy and dilatation, and ultimately indications of cardiac failure ; 
or (4) may present the symptoms of acute tuberculosis. 

Diagnosis. — This can be made from an absence of any history of 
rheumatism or other cause of pericarditis, and, further, there may be evidence 
of tuberculosis elsewhere. 

Prognosis. — ^This is very grave. 

Treatment. -^The treatment is that of pericarditis due to other causes, 
together with that indicated in ordinary tuberculosis, such as an abundance 
of fresh air, a generous diet, and the administration of cod-liver oil. 


HYDRO-PERICARDIUM 

Definition. — A certain amount of fluid is usually found in the pericardium 
after death ; in hydro-pericardium, or dropsy of the pericardial sac, this is in 
, excess. The fluid is clear, pale amber in colour, and nas a specific gravity of 
about 1016. 
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Etiology. — ^The condition is always secondai^. It may occur along 
with ascites, hydro-thorax, and general anasarca, in valvular or myocardial 
disease, or in nephritis. Or it may occur alone, as the result of pressure upon 
the veins of the pericardium or of the heart by aneurysm, enlarged glands, 
or new-growth of the heart, pericardium, or mediastinum ; from constriction 
of the veins by adhesions ; and in various cachectic conditions, scarlet fever, 
and some purpuric conditions. 

Symptoms. — ^The symptoms of the primary aifection are usually to be 
noted. The condition in itself does not give rise to pyrexia or prsecordial 
pain. There may, however, be a sense of oppression in the chest, dyspnoea, 
cyanosis, attacks of faintness or even unconsciousness, oedema, hepatic 
enlargement, and scanty urine- In some cases there is drowsiness or mild 
muttering delirium. 'I’he puJs<5 is soft, and of subnormal pressure. On 
examination of the heart, the physical signs are found to be those of 
pericarditis with effusion, except that there is an absence of frictioft, on 
ausc ultation . ' " ' 

^*T5iagnosis. — A diagnosis may be arrived at by a consideration of the 
cause, signs of fluid in the pericardial sac, and an al)sence of friction. 

Prognosis. — The prognosis is that of the primary aflection. 

Treatment. — This is based upon the causal condition, and, in addition, 
a lessened intake of fluid, together with the use of purgatives and diuretics, 
are indicated. If urgent symptoms appear to demand it, paracentesis may 
be performed ; this, however, is rarely necessary. 


PNE UMO-PERICARDIUM 

Definition. — By pneumo-pericardium is meant the presence of air in the 
pericardial sac. It is a very rare (amdition. Pericarditis is always present, 
with serous (pneumo-hydropcricardium), purulent (pneumo-pyopericardium), 
or haemorrhagic (haomopcricardium) effusion. 

i®tiology. — The alfcetion may be due to wounds through the chest- 
wall, or the result of communication with an air-containing cavity, such as 
occurs in abscess or gangrene of the lung, malignant disease of the oesophagus, 
gastric ulcer, and hepatic abscess. It is further bedieved by some that 
gas may be spontaneously generated wdthin the pericardial sac irdra 
mtam. 

Symptoms. — Breathlessness, praccordial discomfort or even pain, faint- 
ness and cyanosis arc the piost constant symifloms. 'inhere may bp a certain 
amount of bulging of the prjecordium, and the apex-beat is diminished in 
force or even absent. On ])ercussion, ty^panitip pote J^p^^bserved. 
the area of which changes with an alteration of posture. In the recumbent 
position it may be heard over most of the prjccordium, while if the patient 
be sitting upright the lower part of the i)r8ecordium becomes impaired and 
the u glier Bart h^per-resp iiant. On auscultation, metallic and splashing 
sound^ resemBnng thos^ produced by a water-wheel or a chum, syn- 
chronous with the movements of the heart, are audible ; these sometimes 
become more pronounced on shaking the patient, and occasionally may be 
heard at a considerable distance. Pericardial friction is sometimes also to 
be noted. 

6o 
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Diagnosis. — The diagnosis is not difficult when the physical signs 
enumerated are present. Care, however, should be taken to exclude a large 
pulmonary vomica in the neighbourhood of the heart, a left-sided pneumo- 
thorax, and dilatation of the stomach. 

Prognosis. — The majority of cases die within the course of a few days. 
Traumatic cases, however, have been known to recover ; the wound may 
heal and the air be absorbed. « 

Treatment. — In traumatic cases, paracentesis of the pericardial sac, 
with free incision and drainage if the fluid be purulent, is advisai)le. In 
other cases, treatment is usually palliative. 


IliTiMO-PERICARDIUM 

Definition. — By this is meant the presence of blood in the pericardial 
sac, occurring apart from pericarditis. 

Etiology. — It may be due to punctured wounds, perforation of the 
oesophagus by a dental plate, rupture of the aorta, of one of the coronary 
arteries, or of the heart, or as the result of purpura or scurvy. 

Symptoms. — ^Death may take place suddenly, or there m.ay be sudden 
collapse, marked pallor, perspiration, or syncope, with a rapidly fatal ter- 
mination. On examination, the pulse will be found to be feeble, and of low 
tension, with, perhaps, increased area of cardiac impairment. 

Prognosis. — Except in some traumatic cases, where surgical inter- 
ference is possible, the outlook is always hopeless. . 

Treatment. — This is limited to immediate surgical operation in 
certain cases. 


OTHER DISEASES OF THE HEART AND PERICARDIUM 

SYPHILITIC AFFECTIONS OF THE AORTA, THE HEART AND 

^ ■mjJ^PERIQABUIUM 

This subject is one of great importance, and also of great difficulty, more 
especially with regard to the relative frequency and the diagnosis of the 
condition, for these are intimately bound up with mtiological and pathological 
considerations. I sliall confine my remarks to the acquired form of the 
disease. 

Pathology and Relative Frequency. — Acquired syphilis may attack 
the aorta, the cardiac valves, the myocardium, the pericardium and, in the 
opinion of most writers, very rarely the coronary arteries themselves. 

The pathology of syphilis of the aorta its 

results are described on pages 937, 947, 949, 837, 840 and 860. 

The following considerations are among those noted : The ascending part 
of the aorta is the most commonly afiected. Syphilis invades the aorta 
from without. The disease-process is the result of inflammation of the 
vasa vasorum and their terminations in the coats of the aorta. The adventitia 
and, later, the media of the areas of the aorta supplied by the inflamed vasa 
vasorum are secondarily afiected, and the inflammation is mainly confined to 
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these coats. The inflammation in the media is followed by absorption and, 
it may be, necrosis of the elastic tissue and muscle-fibres, and at a later 
date by new formations of fibrous tissue. The intima over the areas of 
inflammation is usually thickened. This is merely secondary, and is pro- 
tective or compensatory. In its earlier stages, it is to be distingmshed from 
atheroma by the naked eye. It is to be added, however, that in the later 
stages, atheroma usually occurs in the thickened intima over the areas of 
inflammation ; also that syphilitic mesaortitis and primary atheroma may 
co-exist, especially in later life. 

The weakening of the middle coat of the aorta by syphilitic aortitis 
leads to dilatation of its lumen. This may be general (diffuse aneurysm), or 
localised (circumscribed or saccular aneurysm) ; the latter is usually accom- 
panied by some degree of the former. 

Syphilitic aortitis may give rise to narrowing or complete occlusion of 
the orifice of one or both of the coronary arteries and, in the opinion of 
most writers, syphilis may rarely affect the coronary arteries themselves 
(see p. 922). The disease-process in the aorta may involve the aortic 
valve (see p. 911), and occasionally it extends to the base of the aortic 
cusps of the mitral valve. For syphilis of the myocardium, see p. 924. 
The auriculo- ventricular junctional tissues may be involved, and such 
may give rise to auriculo- ventricular block. Syphilis of the pericardium is 
of rare occurrence. The disease most commonly attacks in the form of an 
infiltration, with consequent formation of fibrous tissue, resulting in adhesions 
between the two layers of the pericardium, while in some cases there is 
effusion of fluid into the pericardial sac. Gummata are less common. 

Professor H. M. Turnbull found that in 288 necropsies at The London 
Hospital, in which lesions of acquired syphilis were present, the most common 
sypliilitic lesion was mesaortitis. Syphilis is the cause of a large proportion 
of all cases of aortic incompetence, and also an important setiological factor 
of angina pectoris, especially under the age of 40. But, in considering the 
relative frequency of syphilis in affections of the heart and aorta, there is 
now a danger of going to the other extreme. Thus, assertions that syphilis 
is responsible for a quarter to a third of the total number of cases of organic 
disease of the heart, for about three-quarters of all cases of aortic incompe- 
tence, and almost invariably for cases of aortic incompetence in which there 
is an absence of a definite history of acute rheumatism, should be accepted 
with the greatest reserve. Statistics appear to suggest that syphilis 
accounts for less than ten per cent, of all cases of organic heart disease in this 
country, though its incidence is higher in some non-European populations. 

Symptoms. — The symptoms of syphihtic aortitis depend largely upon the 
extent of the lesion, that is, whether there is general dilatation of the aorta^ 
aortic incompetence, involvement of the coronary arteries, fibrosis of the 
myocardium, or saccular aneurysm. 

In the early stages, the patient may not complain of any symptoms, and 
for this reason X-Ray examination of the aorta is justifiable in patients with 
a history of syphilis or who present other syphilitic lesions. 

In the early stages, before involvement of the coronary arteries or aortic 
incompetence, the most frequent symptoms are pain, severe paroxysms of 
dyspoea, and dyspnoea on exertion, especially the first. It is exceedingly 
important to recognise the characteristic features of the pain. It is usually 
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situated behind the upper part of the sternum, and is often localised there, 
but it may radiate to the arms and neck. It may vary from slight discomfort, 
or a sensation of oppression, j to intense pain. It may be more or less constant, 
or intermittent. Occasionally there are paroxysms of pain, accompanied by 
a feeling of suffocation. The pjiin may come on spontaneously — ^that is, 
apart from physical exertion, especially when lying down — or it may occur 
only on exertion ; it is usually aggravated by exertion ; it may fail to 
disappear completely on cessation of exertion. There may be hyperjesthesia 
over the painful area. Not infrequently severe paroxysms of dyspnoea, and 
tachycardia may often be noted. The pain may disappear after a few months 
or weeks, either spontaneously or as the result of treatment. It may be 
followed by angina pectoris. Some observers are of opinion that sometimes, 
during the early stage, faint rubbing sounds along the right border of the 
sternum may be noted, especially when the patient leans forward ; personally 
I have never been able to detect this. 

Later, there may be manifestations of general dilatation of the aorta ; 
of aortic incompetence ; of coronary disease ; of fibrosis of the myocardium ; 
or of saccular aneurysm. In the first, there may be pulsation in the supra- 
sternal notch ; rarely impairment of percussion over the manubrium sterni 
and on either side of it ; not infrequently a systolic murmur over the aortic 
area ; and the second sound in the aortic area is often accentuated, and may 
exhibit a tambour-like or bell-like quality. For the results of X-Ray examina- 
tion, sec below. Alteration in the voice and tracheal tugging arc occasionally 
to be noted. In aortic incompetence due to syphilis, cardiac asthma is 
comparatively frequent. Indications of chronic venous congestion super- 
vene in a comparatively small proportion of cases. General oedema is only 
occasionally met with. As far as my experience goes, there is less tendency 
for the systolic blood-pressure to rise, and still more so for physical signs of 
left ventricular hypertrophy to develop, than in the case of aortic incom- 
petence due to other causes. Involvement of the myocardium may reveal 
itself on polygrapbic, and, more frequently, on clcctro-cardiographic examina- 
tion, by the presence of auriculo-ventricular block, and rarely by bundle- 
branch, or intraventricular, block, or paroxysmal auricular fibrillation. 
For coronary disease and saccular aneurysm, see elsewhere. Subacute 
bacterial endocarditis may supervene. Sudden death is by no means rare. 

The foregoing description covers the great majority of cases. It is 
necessary to add the following : Relative, and even complete, recovery — 
either the result of specific treatment or spontaneous — may occur at any 
period. There may be exacerbations of the disease all through life. Some- 
times aortitis escapes notice altogether, and the clinical picture is that of 
aortic incompetence developing insidiously. The clinical picture may be 
that of acute general cardiac failure, it may be proceeding to rapid dissolution. 
Sometimes the condition is only discovered post mortem. 

X-Ray examination may reveal general dilatation (Fig. 68), or saccular 
aneurysm, or both, of the aorta. With regard to the former, as the ascend- 
ing aorta is most commonly affected, the commonest X-ray finding is increased 
convexity of the right border of the supra-cardiac vascular shadow just above 
the right auricle. There may, in addition, be enlargement of the shadow to 
the left in the region of the aortic knob. Occasionally the descending thoracic 
aorta, ;iE: affi&pted. There may be also increased density of the shadow. If 
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a saccular aneurysm projects mainly backwards, the shadow of the sac, when 
viewed from the front, may be within that of the aortic shadow itself. In 
such a case, rotation of the patient to Ihe right or left will enable the observer 
to separate the shadow of the sac from that of the aorta. In saccular aneurysm, 
there is usually also some degree of general dilatation. In syphilitic aortitis, 
there may be also the characteristic changes in the aortic shadow of co- 
existing atheroma, especially in later life. If there is aortic incompetence, 
the enlargement of the left ventricle is shown by extension of the heart to 
the left and increased convexity of the left border, and the latter may exhibit 
exaggerated pulsation. 

In the early stages the Wassermann reaction is almost invariably positive, 
but as the disease becomes more chronic it is increasingly negative, although 




Fig. 58.— Ortliodiagrain from a case of aortic incompetence, of syphilitic origm* The 
left ventricle is moderately cnlargcxl, and the aortic shadow is generally enlarged, 
especially on the right side. 


I have been surprised at the frequency with which a positive Wassermann 
persists even in the case of patients who, clinically, have done well. 

Diagnosis. — This is sometimes comparatively easy, but it may be very 
difficult. The following ^)oints, among others, require consideration : The 
previous history, the age. the Instory of the present illness, the subjective 
symptoms, the results of physical and instrumental examination, the Wasser- 
mann reaction, the presence or otherwise of syphilitic stigmata, and the 
course of the disease. 

With regard to the previous history, it is very easy to overlook a rheu- 
matic infection in childhood. There may be a history of both rheumatic 
and syphilitic infection in the same patient. A cardiac lesion coining on in 
middle life, if antecedent rheumatic infection can undoubtedly be excluded, 
is strongly suggestive of syphilis, as also is angina pectoris occurring before 
the age of 40 . I would emphasise the importance of pain behind the upper 
part of the sternum presenting the characteristic features described. If it 
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has been possible to obtain an acourate history, it will be found that in the 
vast majority of cases this has been present in the early stages. The pain 
differs from that of angina .pectoris iii that its location is higher ; it has a 
far less tendency to radiate to a distance ; it is more Likely to come on 
spontaneously, and not to cease completely until after exertion is over ; and 
it is usually much more persistent. The presence of a systolic murmur over 
the aortic area and an altered second sound in the ipanner described are of 
considerable diagnostic importance. 

A combination of aortic and mitral valvular disease, especially before 
30 years of age, is strongly suggestive of being of rheumatic origin. It is to 
be noted that sometimes a combined lesion is met with, one due to rheumatic 
infection and the other of syphilitic origin. 

X-Ray examination is of the greatest value in the diagnosis of general 
dilatation and saccular aneurysm of the aorta due to syphilis. It is necessary 
to distinguish the former from atheroma of the aorta. This is dealt with 
on p. 962. A Wassermann test should be done in all doubtful cases. A 
negative Wassermann is not so valuable as a positive reaction ; a single 
negative reaction does not exclude syphilis ; and in some cases it may be 
advisable to employ a provocative dose of salvarsan or one of the other organic 
arsenical preparations. We should, on the other hand, be careful not to 
place too much reliance on the result of the Wassermann reaction ; it should 
be considered in conjunction with other clinical data. A positive Wasser- 
mann does not indicate that the patient is necessarily syphilitic ; the same 
applies to the coexistence of other specific stigmata 

Prognosis. — This depends largely upon early diagnosis and the kind of 
treatment adopted. Taking cases as a whole, the prognosis is very unfavour- 
able, in all probability owing to the fact that a correct diagnosis is not often 
made until the later stages of the disease. When untreated, the lesion is 
usually progressive, it may be rapidly so, and the mortality is high. If, on 
the other hand, a diagnosis is made early, and the treatment is prompt and 
adequate, especially when the patient has not received specific treatment 
previously, there is a reasonable prospect of relative recovery, and occasion- 
ally recovery is even complete. Naturally the prognosis is much more 
favourable in the absence of aortic incompetence, involvement of the coro- 
nary arteries and of the myocardium, angina pectoris, and aneurysm. 
Prompt and adequate treatment of aortitis may prevent these occun-ing. 
Even in the absence of angina pectoris and aneurysm, in aortic incompetence 
the prognosis is usually very unfavourable, death often taking place within 
two or three years after the onset of subjective symptoms. Two important 
points in all cables are the degree of cardiac failufc present, and its rate of 
advance. Congestive heart failure in syphilitic aortitis is particularly 
unfavourable, rarely responding to treatment, and it is improbable that 
such cases will live for more than six months. The results of polygraphic 
and, still more frequently, electro-cardiographic examination are usually 
helpful. The presence of pulsus alternans in the absence of a severe grade 
of tachycardia is an indication of extreme exhaustion of the heart muscle ; 
the occurrence of auriculo-ventricular heart-block is a sign of myocardial 
involvement ; bundle-branch block is usually of very unfavourable signifi- 
cance ; and intraventricular block is usually of grave import. A few cases 
of complete atuiculo-ventricular block have been recorded in which energetic 
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specific treatment appears to have been rewarded with recovery, but as far 
as my experience is concerned anti-specific treatment is of no avail at this 
stage. Lastly, in all types of cases, ftiarked and surprising improvement is 
occasionally met with when adequate specific treatment is adopted. 

Treatment. — The various measures which may be applicable to any 
form of cardiac disorder should be considered in detail. Apart from these, 
the indication is for anti-specific treatment. This should be adopted in every 
case in which a definite* diagnosis of syphilis of the heart and aorta is arrived 
at, even if the Wassermann reaction is negative ; and in every case of 
disease of the heart and aorta in which there is a positive Wassermann or 
other manifestations of active syphilis, even in the absence of clinical evidence 
that the lesions of the heart and aorta are of specific origin. Cardiac failure 
is not a contra-indication. It is impossible to exaggerate the importance of 
the adoption of this method of treatment 'promptly. It should also be pro- 
longed. I am a firm believer in the employment of the aisenical preparations 
— but only under certain conditions. Their indiscriminate use is attended 
with danger, even of grave degree ; they may result in further swelling of 
the intima of the small vessels, and thus increase the risk of thrombosis. 
I always recommend a preliminary course, of three weeks’ duration, of 
mercurial inunction and of iodide of potassium by the mouth — 10 grains 
thrice daily during the first week, increased to 15 grains during the second 
week, and to 20 grains during the third. This to be followed by one of the 
arsenical compounds administered cautiously, commencing with small doses 
and only gradually increasing the dosage. The scheme I advise is the result 
of two or three conversations I have had the privilege of having with Colonel 
L. W. Harrison, to whom I desire gratefully to acknowledge my indebtedness. 
This consists of a series of courses of one of the brands of sulpharsphenamine 
(kharsulphan, metarsenobillon, myosalvarsan, sulfarsenol, or sulphostab), 
injected deep subcutaneously. The first course makes a cautious start with 
10 centigrammes of sulpharscnobenzene, and the dosage is increased, in 
bi-weekly injections, to 24 centigrammes, the total amount given in the 
first 54 days being 2-76 grammes in sixteen injections. The reason for 
cautious dosage of sulpharsphenamine in the first course is that patients 
with syphilis of the heart or aorta seem easily to be upset at first by arseno- 
benzene preparations. After the foregoing course of injections, potassium 
iodide is given for three weeks, to be followed three weeks later by a course 
of five injections of sulpharsphenamine. This time it may be possible to 
proceed more boldly with the sulpharsphenamine — three injections of 48 
centigrammes and two of 60 centigrammes. 'I’hereafter the treatment is 
continued with courses of ten injections totalling 5-8 grammes sulfarsenol 
at intervals increasing from two to five months, with potassium iodide for 
a month at a time between the courses. Mercury or bismuth should be 
administered concurrently with the courses of sulpharsphentamine. Mercury 
is given preferably in the form of weekly intramuscular injections of mercurial 
cream in a dosage of gr. 1 per injection. Bismuth (see page 208) has very 
largely supplanted mercury in cases in which the heavy metal is administered 
by injection, and there are now a very large number of preparations on the 
market. Generally speaking, the weekly dose should contain from 0*15 to 
0*2 grm. metallic bismuth administered at two sittings when an oil-soluble 
preparation is chosen, and 0*2 to 0*3 grm. administered by one or two in- 
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jections in the case of a watery or oily suspension of an insoluble compound. 
Any bismuth preparation can be given either intramuscularly or deep-sub- 
cutaneously ; the technique ^is described on pp. 208-210. Similar treatment 
is continued for two years, after which I suggest a three weeks’ course of 
potassium iodide every two or three months during the rest of the patient’s 
life. It may be advisable to continue anti-syphilitic treatment so long as 
the Wassermann is positive, even in the absence of other manifestations of 
active syphilis, for there is a risk of exacerbations all through life, and the 
small vessels around the principal lesions may become involved. 


ANEURYSM OF THE HEART 

Aneurysm of the heart may occur in its valves or walls, or in the coronary 
arteries. 

Acute aneurysm of the valves may occur in malignant endocarditis, the 
semilunar being more commonly affected than the auriculo-ventricular 
valves. The aneurysm bulges in the direction of tlie blood current ; rupture 
may take place, giving rise to perforation and valvular incompetence. 

Acute aneurysm of the walls of the heart may take place in acute mural 
malignant endocarditis, usually in the interventricular septum, in the neigh- 
bourhood of the undefended space. A diagnosis is scarcely possible. 

Chronic aneurysm of the walls of the heart is, in tlie vast majority of 
cases, the result of coronary occlusion with infarction of the heart (see page 
974), but occasionally is due to fibrosis of the myocardium independent of 
such, and rarely to traumatism. In the majority of cases the anterior apical 
portion of the left ventricle is affected, or, less frequently, the aneurysm is 
found near the base of that chamber, or in the interventricular septum. 
The aneurysm consists of a sac or localised depression, communicating with 
one or more chambers of the heart, the size varying from that of a small 
marblq to an orange, or even larger. Its wall is formed of fibrous tissue and 
muscle-cells, in varying proportion, according to the length of time it has been 
in existence. Occasionally a certain amount of calcareous matter is present. 
The aneurysm is lined by thickened endocardium. The pericardium over 
the affected area is usually adherent. The symptoms of aneurysm are those of 
general cardiac failure. The area of cardiac impairment may be increased, and 
occasionally a tumour in the region of the apex may be detected. Sudden 
death is not of uncommon occurrence, although rupture is comparatively rare. 

Aneurysm of ’ a coronary artery is rare and is usually due to atheroma. 


WOUNDS OF THE HEART 

Wounds of the heart are not of very uncommon occurrence. They may 
be the result of stabbing, bullet wounds, or the passage of foreign bodies from 
the oesophagus. Recovery occurs in a fair proportion of cases, especially 
when due to stabbing. Treatment of these cases is purely surgical. 
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RUPTURE OF THE HEART 

• 

Rupture of the heart is a rare event, and recent observations suggest that 
in the great majority of cases it is the result of coronary occlusion with 
infarction of the heart (see above), but occasionally is due to fibrosis of the 
myocardium independent of such or fatty degeneration of the myocardium, 
and rarely to traumatism. In the majority of cases the anterior apical 
portion of the left ventricle is affected, or, less frequently, near the base of 
that chamber or in the interventricuLar septum. Rupture of the heart 
occurs nearly always during physical exertion. It may result in sudden 
death, or its occurrence may be indicated by sudden agonising pain, intense 
dyspnoea, pallor, and collapse ; in the latter case, the patient may live for 
some hours or even days. 


NEW-GROWTHS OF THE HEART AND PERICARDIUM 

Neoplasms may arise from the walls of the heart or from the valves. 
They, as well as tuberculous deposits, are usually secondary. Primary 
carcinoma and sarcoma of the pericardium are extremely rare, and secondary 
deposits are also of unusual occurrence ; in the latter case they may be 
secondary to those of the oesophagus, mediastinal glands, lungs or pleurae; 
more rarely from distant parts. Instances of hydatid cysts and actino- 
mycosis of the myocardium and pericardium have occasionally been noted 
post mortem ; they are not diagnosable during life. 

The symptoms of new-growths of the pericardium are those of peri- 
carditis, especially of the chronic type, together with the cachexia char- 
acteristic of the primary disease. The diagnosis rests upon the recognition 
of these features, with possibly evidence of malignant disease elsewhere. 
The prognosis is hopeless, and treatment at the best is only palliative. 

FaEDERICK W. PpiCB. 


CONGENITAL HEART DISEASE 

iEtiology and Pathology. — Congenital heart disease is more common 
in males than in females. It may be the result of some developmental defect, 
or of foetal endocarditis — due to rheumatism or one of the other causes of 
acute endocarditis affeefing the mother during pregnancy. Syphilis is said 
to be a causal factor. Both developmental defects and foetal endocarditis 
are more common on the right than on the left side of the heart, as the result 
of a relatively higher pressure. The pulmonary orifice is more commonly 
affected than the tricuspid. The lesion of congenital heart disease may give 
rise to stenosis, or incompetence, or both. The endocarditis is usually of 
the sclerotic type, although vegetations may occur. It may be noted that 
there is a predisposition to endocarditis in the foetus the subject of some 
developmental error, and this increases the primary malformation ; endo- 
carditis may also occur after birth. 

Varieties. — There are many varieties of this condition, and I shall not 
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attempt to deal with them all. As a rule^ several lesions coexist y a single 
lesion being uncommon. 

In ectopia cordis the heart is situated outside the thoracic cavity; it 
may lie in the neck (ectopiA ccrvicalis), or outside the chest-wall (ectopia 
pectoralis), or in the abdominal cavity (ectopia abdominalis). In meso- 
cardia the heart occupies the mesial position of the thoracic cavity, the apex- 
beat being in the epigastrium. In dextro-cardia or dexio-cardia, the heart 
lies on the right side of the thoracic cavity ; this variety of congenital heart 
disease is usually associated with transposition of the viscera. More or 
less complete absence of the pericardium is rarely found. 

The development of the heart may become arrested at the stage when 
only an auricle, a ventricle, and a bulbils arteriosus exist, a comparatively 
rare condition, to which the term “ bilocular ” heart has been applied. 
Another comparatively rare form is complete absence of the interventricular 
/ septum, in which case the heart consists of two auricles and one ventricle, 
and is said to be “ triJ ocular.” The tricuspid and mitral orifices arc usually 
present, and the bulbus arteriosus is usually divided into a pulmonary artery 
and an aorta. Another rare condition is complete absence of the interauric- 
ular septum, in which case the heart consists of an auricle and two ventricles. 
One of the most frequent forms of congenital heart disease is an incomplete 
septum ventriculorum, due to an arrest of development ; this is much commoner 
than complete absence of the septum. The aperture of communication 
between the two ventricles is usually in the region of the pars mcm- 
branacea. This condition is frequently associated with pulmonary stenosis 
or atresia, and hypertrophy of the right ventricle ; less frequently with 
other defects. When coexisting with pulmonary stenosis or atresia, the 
blood can pass from the right to the left ventricle. When not so associated, 
the aerated blood after birth passes from the left to the right ventricle, and 
the walls of both chambers undergo hypertrophy. There may be complete 
absence of the septum of the ductus arteriosus, or this may be incomplete, 
with resultant communication between the pulmonary artery and the 
aorta ; in these cases, the right ventricle is generally hypertrophied. 

The* septum between the auricles may be incomplete, due to arrest of 
development, and is much commoner than complete absence of the septum. 
The defect is usually situated at the foramen ovale, due to mal-development 
of the membrane of the fossa ovalis. It should be noted that the absence of 
an absolute closure of the foramen ovale is not pathological. The majority 
of case^ of patent foramen ovale are associated with pulmonary stenosis, 
or a defect in the ventricular septum, or some other congenital defect. Some 
writers believe that in the larger number of cases *a patent foramen ovale 
results from pulmonary stenosis, while others hold a different view. Which- 
ever view be correct, pulmonary or tricuspid lesions are often found associated 
with it, and occasionally lesions at the aortic or mitral orifice. In the case 
of a patent foramen ovale, the blood passes from the right to the left auricle, 

^ instead of into the right ventricle and thence to the lungs. 

Pulmonary stenosis is perhaps the commonest form of congenital heart 
^sease. A patent interventricular septum is present in the great majority 
of cases, and a patent foramen ovale is of not infrequent occurrence, wliil 
^the ductus arteriosus may remain patent. Further, owing to increase 
pressure in the cavity of the right ventricle, there is sometimes a deviatio 
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of the interventricular septum to the left ; in this case, the right ventricular 
cavity is enlarged, and the aorta takes its origin, either completely or partially, 
from this chamber, the left ventriclb being small and atrophied, and com- 
municating with the right ventricular cavity. In pulmonary stenosis the 
blood accumulates within the right ventricle, and is compelled to take a 
new channel. If the defect have occurred before the ventricular septum is 
completed, the septum remains incomplete, and blood passes through the 
opening and thence to the aorta, the right ventricle being the chief agent in 
carrying on the systemic circulation. Owing to the increase in pressure in 
the right heart, the right ventricle and auricle hypertrophy. If the lesion 
be severe, much of the blood to the lungs must reach them from the aorta 
through the ductus arteriosus, which does not, therefore, close after birth. 
If the interventricular septum have completely closed before pulmonary 
stenosis takes place, the pressure in the right auricle becomes increased ; if 
the foramen ovale be patent, the blood passes from the right to the left 
auricle, and in this way a patent foramen ovale is not infrequently found. 
The right auricle is small and atrophied, and the tricuspid orifice becomes 
smaller. The cavity of the left ventricle enlarges, and its walls hyper- 
trophy, as it carries on both the systemic and pulmonary circulation. In 
almost all these cases the blood is carried to the lungs by the patent ductus 
arteriosus. Thus, the circulation in cases of pulmonary stenosis depends 
upon the patency of the foramen ovale or interventricular septum, and of 
the ductus arteriosus. Pulmonary atresia or obliteration of the pulmonary 
artery is much less common. When complete, and the interventricular 
septum is closed, the right ventricle is small and atrophied, the right auriculo* 
ventricular opening ultimately closes, and the heart becomes trilocular. 

Stenosis and atresia of the aorta arc of much less common occurrence 
than of the pulmonary artery. Stenosis may exist at one of the following 
sites : (1) at the orifice, (2) above the entrance of the ductus arteriosus, and 
(3) just below the entrance of the duct. In the first of these, the ventricular 
and auricular septa do not close, and the left ventricle remains undeveloped. 
Most of the systemic circulation is carried on by the pulmonary^ artery, 
through the ductus arteriosus. The second, or newborn type, is often 
associated with other malformations, as, for example, pulmonary stenosis. 
The ductus arteriosus remains open, and most of the systemic circulation is 
carried on by the right ventricle, through the duct. The third or adult 
type of stenosis is more common. By coarctation of the aorta is meant 
stenosis of the aorta at or just below the junction of the ductus arteriosus 
with the aorta, i.e, in the region of the aortic “ isthmus.’* The condition is 
more common in males than in females. The ductus arteriosus may remain 
patent or may close. When the condition is present in adults and in children 
who have survived the period of infancy, it is supposed to have arisen gradu- 
ally after birth, in association with the closure of the ductus arteriosus. 
Usually in such cases an elaborate system of collateral arterial circulation 
has developed, so that the arterial blood from the upper part of the body — 
that is to say, from the great arteries given off by the aorta above the site 
of the obstruction — can pass by enlarged anastomosing branches to the 
lower part of the trunk and the lower extremities. Hypoplasia of the aorta, 
or narrowing of the lumen of the vessel throughout its whole extent, with 
diminished size of the heart, was first described by Virchow, and there is 



956 DISEASES OF THE CIRCULATORY SYSTEM 


sometimes accompanying chlorosis. Other malformations of the heart are 
occasionally also present. The condition known as double aorta is a form 
of congenital heart disease very rarely found. 

Persistence of the ducths arteriosus occurring alone is also a rare con- 
dition. It is a common accompaniment of pulmonary stenosis or atresia, 
when a patent interventricular septum is also present ; it may also accom- 
pany aortic stenosis or atresia, and congenital disease of the auriculo- 
ventricular valves. Premature closure of the ductus arteriosus and of the 
foramen ovale is of rare occurrence. 

Transposition of the pulmonary artery and the aorta may be found, the 
aorta arising from the right ventricle and the pulmonary art,ery from the left. 
Among other lesions which may be present are a patent foramen ovale, a 
patent septum ventriculorum, and a patent ductus arteriosus. Other forma 
of malposition of the pulmonary artery and of the aorta have been recorded, 
such as both trunks taking their origin from the left ventricle. A com- 
munication between the pulmonary artery and the aorta has been known. 

Supernumerary or defective cusps of the cardiac valves have been noted ; 
the number of cusps may be increased or decreased, and in the latter case 
incompetence of the valves may result. 

Congenital lesions of the auriculo-vcntricular valves may occur. Stenosis 
or atresia of the tricuspid or mitral orifice is much less frequent than of the 
pulmonary artery or of the aorta. A considerable proportion of cases of 
tricuspid stenosis are congenital. Tricuspid incompetence is rarely con- 
genital; it may be associated with pulmonary atresia. Congenital lesions 
of the mitral orifice are much rarer than those of the tricuspid orifice. 

Symptoms. — The subjective symptoms of congenital heart disease vary 
in their intensity according to the site and degree of the lesion. It may be 
laid down as a broad principle that septal defects have a less disturbing effect 
f upon the circulation than stenosis or atresia ; indeed, in some of the former 
! cases there may be a complete absence of subjective sym2)toins throughout 
: the whole course, and the affection is only discovered on physical examina- 
tion or ^ost mortem. The results of physical examination also vary. 

Cyanosis and dyspnoea on exertion are the two chief symptoms. The 
former may be present within a few weeks of birth, or may only make its 
appearance after some years. It is a more conspicuous feature of this form 
of cardiac disease than of any other, the term “ morbus coerulcus being, 
indeed, frequently used for congenital heart disease. This is most marked in 
the lips, nose, the malar region, and the fingers and toes, being especially 
noticeable in the nails, and may be confined to these localities, or may be more 
general. The degree of cyanosis varies up to a deep purple, and is increased 
by exertion. The lips and nostrils may exhibit thickening, and clubbing 
of the ungual phalanges of the fingers and toes is usually present, due to 
chronic venous engorgement. There may be an absence of dyspnoea while 
at rest, but it may make its appearance on exertion, while in some cases 
paroxysmal dyspnoea occurs. 

While the temperature taken in the mouth or rectum is usually normal, 
the skin temperature is usually subnormal. The subject of congenital heart 
disease often complains of feeling cold, is very susceptible to any fall of 
temperature, and is liable to attacks of bronchitis. On examination the 
blood is found to have an increased viscosity, and its specific gravity may be as 
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high as 1070. There is a large increase in the number of the erythrocytes, 
which may even reach 9,000,000 pgr c.mm., the hsemoglobin is increased, 
and may be as high as 160 per cent., while the leucocyte count may show an 
average of 16,000 per c.mm. There is usually retardation of growth, and in 
some 'cases wasting ; the mental condition is backward, and the patient is 
frequently dull and lethargic. There may be syncopal attacks, even resulting 
in prolonged unconscriousness, while epileptiform attacks may also occur. 
In certain instances there is a tendency to haBmorrhage from the nose, gums, 
and less frequently from the lungs. (Edema is sometimes present, which at 
a later stage may become general, and haemoptysis, hepatic enlargement, 
albuminuria, and transudation of fluid into the serous sacs may also occur. 
Not infrequently other bodily malformations are to be noted. 

The veins of the retina are almost always dilated and tortuous, the lumina 
appearing in some places to be unduly wide, and in others abnormally narrow ; 
both arteries and veins are much darker than normal. 

^ The pulse is usually quickened in rate. There is usually evidence of 
j cardiac enlargement, although perhaps not of severe grade, the right side of 
' . the heart being particularly aflected. Distension or pulsation of the jugular 
• veins may also be present. Sometimes a thrill and frequently a murmur, 
usually systolic in time, are to be noted. The point of maximum intensity 
may be over the pulmonary area, but it may be difficult or impossible to 
define. The murmur is usually rough and grating, and, perhaps, extremely 
loud ; on the other hand, it is sometimes very faint. The pulmonary second 
sound may be normal, diminished, or loud and ringing. 

The subject of congenital heart disease may ultimately die from gradual 
cardiac failure — the clinical picture resembling that of mitral disease, or in- 
fective endocarditis, bronchitis, broncho-pneumonia, pulmonary tuberculosis, 
one of the acute infective diseases, cerebral thrombosis or abscess, or con- 
vulsions, while instances of sudden death have been known to occur. 

Passing now to a consideration of the symptomatology of the individual 
lesions, in dextro-cardia the apex-beat is on the right side of the thorax, and 
the point of maximum intensity of the aortic second sound is on the left, 
instead of the right side. For the result of electro-cardiographic examina- 
tion, see p. 991. When patency of the interventricular septum eidsts 
alone, the subjective symptoms are usually slight. A certain amount 
of dyspnoea and cyanosis on exertion may occur, but cyanosis is not a pro- 
minent feature, and there is usually no clubbing of the ungual phalanges 
of the fingers and toes. There may be evidence of enlargement of the right 
side of the heart. In scune instances a systolic thrill and a loud and harsh 
murmur over the prsBcordium are present. Writers also differ in regard to 
their point of maximum intensity ; according to some, e.g, Roger, it is in the 
median line in the upper third of the prcecordium, while in the opinion of 
others it is near to the left margin of the sternum in the third left interspace, 
or even as low down as the xiphisternum. There is a diversity of opinion 
also in respect of the question of the direction of selective propagation of the 
bruit, some believing that there is none, and that the brm't is not audible over 
the carotid artery, whereas others affirm the opposite. Some writers say 
that the second sound in the pulmonary area is accentuated. When patency 
of the interventricular septum is secondary to other lesions, the symptoms of 
the primary affection predominate. 
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When patency of the inteT-aniicnlar septum exists alone, there is not 
infrequently an absence of subjective syinptoms, and the condition, therefore, 
may not be discovered durii^g life. In other cases, however, they are present, 
the results of physical examination then exhibiting considerable varia- 
tion. A murmur or murmurs may be present over the prsccordium, being in 
some cases systolic, in others diastolic, or, according to some writers, even 
characteristically presystolic, and having the point of maximum intensity 
over the base of the heart. 

In congenital pulmonary stenosis, cyanosis occurs in the vast majority 
of cases, and usually within a few weeks of birth, but in rare instances it 
only makes its appearance after some years. Clubbing of the fingers and other 
symptoms of congenital heart disease are usually present. The pulse may 
present no special peculiarity, or it may be small and empty. Sometimes a 
thrill, systolic in time, and with its point of maximum intensity over the 
pulmonary area, is present. On percussion the left border of the heart is 
often, and the right border is almost always, found to be displaced outwards. 
,The most characteristic physical sign is to be found on auscultation ; tliis 
-is a murmur, with its point of maximum intensity in the pulmonary area, 
systolic in time, usually rough and grating, and, it may be, extremely loud. 
The murmur may be heard over a considerable area of the chest ; occa- 
sionally it is quite distinct as high as the first rib ; sometimes, indeed, all 
over the chest. As a rule, it has no direction of selective propagation, and in 
the vast majority of cases is not audible over the vessels of the neck. The 
pulmonary second sound is usually diminished or even absent ; sometimes 
there is a pulmonary diastolic bruit, owing to incompetence of the valve. 

The physical signs of congenital stenosis at the aortic orifice are the 
same as those of the acquired form of the disease. In stenosis above 
the entrance of the ductus arteriosus, cyanosis is usually present, but the 
physical signs are indefinite ; systolic and diastolic bruits may be audible 
over the front and back of the thorax. In typical cases of the “ adult ” 
type of coarctation of the aorta, a number of thickened tortuous arteries 
can be*both seen and felt pulsating beneath the skin of the back and front 
of the trunk. 

When a patent ductus arteriosus occurs alone, there may be no subjective 
symptoms, or they may be only slight, such as slight cyanosis and dyspnoea 
on exertion. The area of cardiac impairment is usually displaced to the right, 
also sometimes to the left, and other evidence of enlargement of the right 
heart, such as systolic retraction, may also be present. There is sometimes 
a certain amount of fullness, a thrill, and a murmvr, having their point of 
maximum intensity in the second left intercostal space at least 2 inches 
from the middle line. The murmur is prolonged, and occupies both systole 
and diastole ; it commences shortly after the beginning of the first sound, 
and extends into a considerable part of the diastole ; indeed, it may persist 
almost throughout the whole cardiac cycle. It is not propagated to the 
vessels of the neck. The second sound in the pulmonary area may be ac- 
centuated. Other writers have noted the presence of systolic pulsation, a 
small area of impairment of percussion note, and a shadow on skiagraphic 
examination. 

In congenital lesions at the tricuspid orifice, cyanosis, dyspnoea and 
clubbing .are not conspicuous features, and the latter is not infrequently 
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entirely absent. The physical signs are the same as those of the acquired 
form of the disease. ^ 

Diagnosis. — While it is usually not difficult to say that congenital heart 
disease exists, it is a much more difficult task to diagnose the form of the 
disease, and, further, it should be remembered that several lesions often 
coexist. In considering the question of diagnosis, the history of the case, 
the subjective symptoms, the existence or otherwise of evidence of enlarge- 
ment of the right side of the heart, and the time of occurrence, the point of 
maximum intensity, and direction of selective propagation of any existing 
murmur, are all points which should be taken into account. Be-examination 
may furnish valuable information with regard to both diagnosis and 
differential diagnosis. 

With regard to the diagnostic value of the various symptoms, it may be 
remarked thsit cyanosis, even of marked degree, may be present during an 
attack of acute bronchitis in infancy and early childhood, especially in 
anfcmic and rickety subjects, and also in cretinism ; and that clubbing of the 
fingers may exist in the acquired form of heart disease, more especially in 
mitral stenosis, while it may be absent in the slighter forms of congenital 
disease. It is also necessary to point out that in some cases of congenital 
heart disease the right side of the heart may be only slightly enlarged. The 
murmurs are usually systolic in time and loud, and their point of maximum 
intensity and direction of selective propagation are not so typical as those 
of the acquired form of heart disease. In cases of a non-functional systolic 
murmur having its point of maximum intensity over the pulmonary area, 
we should think of the possibility of congenital heart disease. It may, 
however, be exceedingly difficult, and indeed impossible, to distinguish 
functional basic murmurs from those of congenital heart disease during 
infancy and childhood by means of auscultation alone. It should be noted 
that a prolonged thrill and murmur occupying both systole and diastole 
may also be met with in arterio-venous aneurysm. 

In those subjects of heart disease who have attained to adult life, and 
even in the case of young children, it is difficult to say whether the^ lesion 
is congenital or acquired. If there be a history of marked cyanosis soon 
after birth, and there have been known to be clubbing of the fingers, evidence 
of enlargement of the right side of the heart, and a systolic thrill and murmur 
whose point of maximum intensity and direction of selective propagation are 
not so typical as those of the acquired form of heart disease present in early 
life, a positive diagnosis of the congenital form of heart disease is not difficult. 

Prognosis. — The prognosis of congenital heart disease exhibits wide 
variation. If the defect be slight, as, for example, a patent foramen ovale or 
a small opening in the interventricular septum, a considerable proportion 
of cases live to an advanced age without experiencing subjective symptoms ; 
whereas if the defect, be serious, the duration of life is brief in a large pro- 
portion of cases, and, indeed, the individual may die within a few hours. The 
degree of cyanosis is not absolutely reliable. The occurrence of paroxysms of 
dyspnoea, syncopal attacks, and convulsions is a very unfavourable omen. 

Meso-cardia, dextro-cardia, and absence of the pericardium are con- 
ditions compatible with long life. On the other hand, life cannot exist with 
a bilocular heart. Trilocular heart is compatible with life for some years, 
and, indeed, instances have been recorded in which individuals have lived 
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to adult age ; usually, however, the period of life is short. Persons suffering 
from septal defects not infrequently liv^ to an advanced age. When patency 
of the interventricular septum occurs alone and the opening is not large, the 
individual may live to past middle life ; when, however, it occurs in associa- 
tion with other lesions, the prognosis depends upon the latter. The prognosis 
of an individual suffering from pulmonary stenosis depends upon, besides 
those points already mentioned, whether there is a patent interventricular ^ 
septum to afford relief to the over-distended right heart. Death may occur, " 
on the one hand, within a few hours after birth, while, on the othei , in the 
case of lesions of slighter grade, life may be prolonged for 5, 10 or 20 years, 
and occasionally even to middle life ; indeed, if a patent interventricular 
septum be present in tliese slighter lesions, cases have been recorded in 
which patients have lived to the age of 60. Taking cases of pulmonary 
stenosis as a whole, however, most of the patients die at an earlv ])eiiod of life. 
Pulmonary atresia is a mucli more serious condition, and life is prolonged 
for only a brief period. Cases of stenosis at the aortic orifice do not survive 
birth, and in those in which stenosis exists above the entrance of the ductus 
arteriosus life is prolonged at the outside for a few months only, but when 
just below the entrance of the duct it may be prolonged till middle age. 
Persistence of the ductus arteriosus is not infrequently compatible with 
adult life, and individuals have been known to have lived even to old age. 
Cases of transposition of the pulmonary artery and the aorta do not, as a rule, 
survive infancy, but instances have been recorded in which these patients 
have lived to middle age. 

Treatment. — The general measures previously laid down are applicable 
also to this affection. It is particularly important that the patient should 
be kept warm, and it is imperative that careful and detailed measures should 
be adopted for the prevention of bronchitis; if bronchitis should occur, 
adequate treatment should be adopted without delay. When cardiac failure 
supervenes, it should be treated on the lines previously laid down. 

THE HEART IN HYPERTENSION 

Within recent years a good deal of attention has been paid to the heart 
in hypertension. The subject is of great importance. It is now known 
that hypertension is one of the most frequent causes of organic disease of 
the heart in adults ; while cardiac failure, including angina pectoris, is a 
much more common terminal event in hypertension than is cither cerebral 
haemorrhage or uraemia. 

Etiology and Pathology. — This is mainly dealt with on pp. 1015-1017. 

It has been pointed out that hypertrophy of the heart and an increase of 
the media of the muscular arteries are invariably associated with persistent 
hypertension. The left side of the heart is very much more involved than 
the right, and the auricles much less affected than the ventricles. In the 
course of time, there is a tendency to degeneration in the hypertrophied 
muscular tissues of the arteries. In the smaller arteries atheromatous, 
fibrotic, or hyaline degeneration in the intima leads to narrowing and 
obliteration of the lumen, with resultant ischssmic fibrosis of the organ. 
There is frequently fibrosis of the myocardium and atheroma of the coronary 
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arteries ; pato^^ of atheroma in the aorta are not uncommon ; while the 
aortic valves are rarely affected. The fibrosis of the myocardium may be 
due to the increased resistance to t£ie work of the heart having an effect 
upon its nutrition and removal of waste products ; or to the same cause as 
that of the hypertension ; or be of ischsemic origin ; or, possibly, the result 
of degenerative changes in the arterioles of the heart muscle itself ; or to 
a combination of some* of these. Sometimes infarction of the myocardium 
is to be noted. In time dilatation follows hypertrophy, and at necropsy it is 
usual to find both present. 

Symptoms. — The symptoms of hypertension are described on pp. 1044, 
1045. 

There may be physical signs of hypertrophy of the left ventricle, and 
accentuation of the second sound and, it may be, a systolic murmur over 
the aortic area. X-Ray examination reveals hypertrophy of the left ventricle 
(see p. 902), and there may be, in addition, general dilatation of the aorta 

p 

t'ig. r)9. - Orthodiagrain from a case of hypertension, showing great enlargenienf of the 
left ventricle, and general widening of the aortic shadow. 

(see Fig. 59). The latter is shown by general widening of the supra-cardiac 
vascular shadow. There may bo also increased density of the shadow. 
The electro-cardiogram almost always indicates preponderance of the left 
ventricle. In the later stages inversion of the T deflections in lead I is not 
uncommon. The ventricular complex may be modified in various ways 
when there is co-existing atheroma of the coronary arteries. 

When cardiac failure supervenes, in the early stages the most common 
symptoms arc shortness of breath, palpitation, fatigue and, it may be, pain 
in the prsecordium, on exertion. Angina pectoris is of not infrequent 
occurrence. Eventually indications of congestive heart failure may 
supervene. Pulsus alternans and gallop rhjrthm at the apex are relatively 
common and important signs in the cardiac failure of hypertension ; while 
cardiac asthma and acute pulmonary oedema are comparatively frequent 
and characteristic. Often, particularly when there is atheroma of the 
coronary arteries, the systolic blood-pressure falls, in which event the 
diastolic pressure may remain relatively high. Increasing dilatation of the 
6i *■” 
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heart is usual, and there may be a systolic murmur at the apex, due 
to relative incompetence of the mitral valve. The rhythm of the heart is 
generally regular in the failure of h^ertensive heart failure, but auricular 
fibrillation and, less frequently, auricular flutter are met with in a certain 
proportion of cases. Lastly, coronary occlusion may occur. 

Diagnosis. — The diagnosis of hypertensive heart is easy in the absence 
of any fall of the raised blood-pressure. When the blood-pressure has 
fallen with the onset of heart failure, or on account of associated coronary 
disease, it may present difficulty. In these cases a relatively high 
diastolic pressure is significant. Gross hypertrophy of the heart' in the 
absence of chronic valvular disease is generally due to hypertension. The 
results of X-Ray examination of the heart and aorta provide valuable evidence. 
In this connexion, it is necessary to distinguish between general dilatation 
of the aorta due to hypertension from that caused by syphilitic mesaortitis. 
The changes of the aortic shadow in the latter condition are described on 
pp. 948, 949. Moreover, in atheroma, on account of lengthening with tortuosity 
of the aorta, localised bulging of any part of the shadow is far less common. 
Pulsus alternans and gallop rhythm are valuable signs. Ophthalmological 
examination may show characteristic changes. 

Prognosis. — This depends upon the blood - pressure readings, especi- 
ally the diastolic, the response of the heart to effort, the size of the heart, 
the condition of the myocardium, of the aorta, the coronary arteries, 
and of the kidneys, and the degree of any existing cardiac failure. If the 
state of the myocardium, the aorta, the coronary arteries and the kidneys 
is good, it is surprising how long the heart is able to support a raised 
blood-pressure. Pulsus alternans and gallop rhythm are of serious signifi- 
cance ; and cardiac asthma and acute pulmonary oedema are usually of 
grave import. 

Treatment. — The treatment of hypertension is dealt with on pp. 1045- 
1047. When cardiac failure occurs, complete rest in bed for a time, its dura- 
tion depending upon the degree of the failure, and digitalis are indicated. 
Venesection may be helpful when there are indications of great distension of 
the right side of the heart. The various other therapeutic measures, 
including the question of diuretics, described on pp. 832-847 should be care- 
fully considered. 

THE HEART IN HYPERTHYROIDISM 

Within recent years, increasing attention has been drawn to the 
important subject of thyrotoxicosis in relation to heart disease. 

It is now Imown that heart failure may arise not only in typical Graves’ 
disease, but also in middle-aged or elderly subjects who present few, if any, 
of its symptoms. The degree of damage to the heart in h3rperthyroidism 
seems to depend on the age of the subject and the duration of the 
th 3 rrotoxicoris rather than on the type of goitre or the severity of the 
symptoms of hyperthyroidism. The effect of thyroid overactivity on the 
heart is more serious with advancing age. Emarffeinent of the heart 
and heart failure in hyperthpoidism are comparatively infrequent in young 
subjects^ but they become increasingly frequent after the age of 40. The 
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term masked/l' ]i;^ 6 rth 3 rroidi 8 m has been given to a type of case that is 
now well recognised. In such, the cardiac symptoms dominate the clinical 
picture and may even entirely ma^sk any other manifestation of hyper- 
thjrroidism. These patients are usually between 45 and 60, and seek 
medical advice on account of cardiac symptoms. Occasionally the goitre 
is partly or entirely intra-thoracic. There may be an absence of exo- 
phthalmos. The goitre may be insignificant and not noticed by the patient, 
and it may even be impossible to detect any enlargement of the thyroid. 
There is little doubt that in the past the thyroid origin of auricular 
fibrillation and heart failure in such cases has often been overlooked, the 
condition being attributed to myocardial degeneration. 

Among the early cardiological manifestations of hyperthjrroidism are 
persistent tachycardia and changes in the character of the pulse and of the 
heart beat. The volume of the pulse is increased and the pulse may 
present a collapsing character owing to general vaso-dilatation. The 
apex-beat is forcible in character. The systolic blood-pressure is often « 
moderately raised and the diastolic lowered so that the pulse-pressure is 
increased. It has been shown that the output of the heart rises, involving 
augmentation of the work of the heart, and consequently the work of the 
heart is increased. Enlargement of the organ follows. X-Ray examination 
shows this to afiect both sides of the cardiac contour, but often mainly to 
the left. The pulmonary artery is frequently dilated even in the early 
stages. Sooner or later persistent auricular fibrillation, or, less frequently, 
persistent auricular flutter occurs. In some of these cases^ there are pre- 
vious paroxysms of fibrillation or of flutter for a period. Extra-systoles and 
paroxysmal tachycardia are also quite frequent. Later, congestive heart 
failure is unavoidable. At this stage the heart is often considerably 
enlarged both to right and left. 

In elderly subjects hypertension and arterial disease are commonly found 
in association with toxic goitre. 

Pathology. — The cause of heart failure in hyperthyroidism has not 
been entirely explained, but probably a number of factors acting in combina- 
tion account for it. 

(1) Increased work of the heart due to the increased circulation rate 
and tachycardia. 

(2) The direct toxic action of thyrotoxin on the myocardium. 

(3) Metabolic changes in the myocardium. 

(4) The mechanical efiect of large goitres which compress the trachea 
and interfere with respir{ition. 

The last theory has been largely discounted, for in the case of known 
toxic goitre the heart may remain unaflected. Often when there is severe 
distortion and compression of the trachea, some authorities deny that 
hyperthyroidism alone can cause enlargement of the heart, and maintain that 
such only occurs when there is also hypertension, coronary disease, or some 
other associated morbid affection. 

Pathological hypertrophy and dilatation of the heart are found affecting 
both sides, but often maimy the left ventricle. In a number of cases, micro; 
Bcopical examination has revealed foci of necrosis, cellular infiltration, or 
fibrosis in the myocardium, but these lesions are neither constant nor par- 
ticularly characteristic. It is necessary therefore to regard the enlargement, ‘ 
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of the heart as due to increased work and metabolic changes rather than to 
myocarditis. 

Diagnosis. — In the casf of typical' Graves’ disease, the recognition of 
the car^ac affection is easy. In middle-aged or elderly subjects, however, 
in whom the symptoms have commenced insidiously and the clinical picture 
is mainly that of heart failure with auricular fibrillation, the diagnosis may be 
difficult. In every case of auricular fibrillation in whiph there is an absence 
of a cardiac lesion, due to antecedent rheumatic infection, the possibility of 
a thyroid origin should always be borne in mind. A routine examination 
of the thyroid gland should be made, and also an X-Ray examination for 
intrathoracic goitre. Loss of weight, a staring expression, sweating, and 
nervousness should be looked for. Estimation of the basal metabolic rate 
is valuable, for it is usually raised in thyrotoxic cases with heart failure, 
unless iodine has been administered. A normal basal metabolic rate, how- 
ever, does not absolutely exclude a thyrotoxic condition. The response to 
iodine is often a valuable diagnostic sign, marked improvement being almost 
pathognomonic of hyperthyroidism. 

Prognosis. — The prognosis depends almost entirely on treatment. 
Provided partial thyroidectomy is performed before the cardiac condition is 
hopeless, improvement is almost invariable. Those cases with congestive 
cardiac failure respond very well. In cases of auricular fibrillation, the 
abnormal rhythm sometimes ceases spontaneously after operation, although 
such may be delayed to even three to six months. If this does not occur, 
the administration of quinidine is usually successful. Any existing hyper- 
tension, however, usually persists after the operation. 

If operative interference is not resorted to, there may be little response 
to digitalis, even when auricular fibrillation (or auricular flutter) with a rapid 
ventricular rate is present. Although quinidine not infrequently restores 
the normal rhythm, if the thyrotoxic state persists, relapse almost invariably 
recurs. The primary indication, therefore, is to remove it. 

Treatment. — The main object is to remove the thyrotoxic condition. 
This has already been dealt with on pp. 496-499. As far as my experience 
goes, partial thyroidectomy is the best form of treatment in the vast majority 
of cases. The presence of congestive cardiac failure, even if of severe degree, 
or auricular fibrillation is not a contra-indication. Prior to the operation, 
a preliminary course of iodine should be employed (see pp. 496, 497). Full digi- 
talisation and other therapeutic measures, even the administration of salyrgan, 
may be indicated. These have been dealt with elsewhere. If after 
the operation auricular fibrillation docs not cease spontaneously, provided 
there are no contra-indications, the administration of quinidine should be 
resorted to. 


ANGINA PECTORIS 

General Considerations. — The subject of angina pectoris is of great 
practical importance, more especially with regard to diagnosis and treatment. 
Thus, as far as my experience goes, the malady is overlooked perhaps more 
frequently than any other cardio- vascular disorder, excepting chrome myo- 
carmal disease and perhaps atheroma. Moreover, a large proportion of 
patients die many years earlier than need be. 
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At the outset it is of fundamental importance to understand what is 
meant by the term angina pectoris. Angina pectoris is a syndrome, which 
may be associated with a diversify of cardio-vascular organic diseases. 
The syndrome is characterised by a paroxysmal attack of pain in the front 
of the chest, most commonly in the retro-sternal region, with a tendency to 
radiate in certain directions; frequently accompanied by a sensation of 
oppression or construction ; or, occasionally, a sensation of oppression or 
constriction without pain ; if the pain is at all severe it is often accompanied 
by a sense of anxiety out of proportion to its severity and, if still more severe, 
sometimes by a sense of impending dissolution — angor animi; and the 
exciting cause of the first attacks is almost invariably physical exertion. 

Etiology, Morbid Anatomy and Pathogenesis. — Heredity is a factor, 
the chief reason for this being that cardio-vascular degenerative changes 
are more prone to occur in certain families. The malady is found more 
particularly in those who are passing from middle into elderly life, and is 
much more frequent in males than in females. It is much more common 
in those classes of society who are subject to excessive mental or emotional 
stress or strain, being relatively uncommon in those whose occupation is of 
a laborious nature ; in which connexion I am of opinion that mental and 
emotional stress and strain are potent causes of atheroma of the coronary 
arteries. It is more likely to occur in individuals with an unduly sensitive 
central nervous system. Other predisposing causes are over-indulgence in 
food, alcohol, or, perhaps, tobacco ; focal sepsis — jjossibly, especially, chronic 
cholecystitis ; the various forms of chronic rheumatism and gout ; hyper- 
tension ; syphilis ; chronic renal disease ; metallic poisoning, particularly 
that due to lead ; occasionally it follows one of the acute infective diseases, 
especially influenza and enteric fever ; and, rarely, it is met with in severe 
anaemia. Taking cases as a whole, syphilis is a relatively infrequent pre- 
disposing cause, but in persons under 40 it is an important one. 

Among the exciting causes of the attack are physical exertion, emotional 
excitement, mental effort, cold, such as exposure to a cold atmosphere 
or a cold wind, and cold sheets, and dyspepsia, particularly attenckd with 
distension of the stomach or colon. There may be a combination of two or 
more factors. Thus, an attack is more likely to occur during physical exertion 
after a meal. In taking a cold bath there are two factors. An extreme 
example is hurrying uphill on a cold day against a strong wind and engaging 
in an excited conversation soon after a heavy meal. Taking cases as a whole, 
physical exertion is by far the commonest exciting cause, and if a full and 
accurate history be obtained, it will be found that it is almost always respon- 
sible for the first attacks. In the case of physical exertion and, perhaps, 
still more so, emotional excitement, the first attacks almost always occur 
during the exciting cause, but in the later stages of the malady, not rarely 
after it. In the case of mental effort, on the other hand, whatever the stage, 
the attack relatively frequently follows the effort. 

Angina pectoris occasionally occurs in paroxysmal tachycardia, perhaps 
even in the absence of organic cardio-vascular disease. 

Among the commonest structural changes are atheroma of the corona^ 
arteries ; atheroma of the aorta, it may be with general dilatation ; chronic 
myocardial disease, especially fibrosis ; syphilitic mesaortitis, it may be with 
general dilatation or saccular aneurysm ; chronic disease of the aoitic and, 
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ocoamonally, of the mitral valves; and, rarely,' chronio adhesive peri- 
carditis. The most frequent of these is atheroma of the coronary arteries. 
There may be old infarcts in the myocardium, 
j It is to be observed th^t angina pectoris rarely affects those with con- 
f gestive heart failure or auricular fib^ation. Moreover, if either of these 
[ supervene in those suffering from angina pectoris, usually no further attacks 
; occur. 

The hypotheses which have been advanced as to the actual cause of the 
attack are numerous, and include the following ; That the attack is due to 
neuralgia of the cardiac nerves ; or to cramp, or spasm, of the heart ; or 
to the distension of an enfeebled left ventricle. The late Sir Clifford Allbutt 
regarded the phenomena as generally, but not always, produced by tension 
of the first part of the aorta, which is the seat of some inflammatory or de- 
generative lesion. He described certain rarer cases in which the morbid 
stress falls on the pericardium. He was of opinion that sudden death, when 
it occurs, is the result of “ vagus inhibition,” the shock' of the pain causing 
asystole, associated with myocardial and coronary disease , which is so fre- 
quently found in the subjects of angina. Wenckebach believes in the aortic 
origin of the attack in the majority of cases. 

The late Sir James Mackenzie’s views were the following : That angina 
pectoris is an expression of exhaustion of the heart muscle, together with a 
susceptible nervous system. The pain is a viscero-sensory reflex ; the sense 
of constriction a viscero-motor reflex, giving rise to spasm of the intercostal 
muscles. That sudden death is due to the lesion causing the pain, and is 
frequently the result of ventricular fibrillation. 

As far as our present knowledge goes, the most probable explanation 
of the attack is that it is due to sudden transient inadequacy of the coronary 
circulation, with consequent ischsemia and anoxsemia of the myocardium. 
This inadequacy may be the result of structural narrowing of the lumen, 
or vasomotor spasm, of a coronary artery or of one of its branches. The 
greater the degree of anoxasmia, the most easily is an attack induced. If 
the anqxGemia is severe enough, standstill of the ventricles, probably due to 
ventricular fibrillation, may occur. This theory would also explain the 
occurrence of angina in aortic incompetence or severe anaemia without 
coronanr disease. In the former, the low diastolic pressure tends to a 
dimimshed coronary circulation ; and in the latter, the lessened oxygen- 
t carmng power of the blood inclines to anoxaemia of the myocardium. 

Recent work on coronary occlusion has an important bearing upon our 
views regarding the pathogenesis of angina pectoris. Prior to this, one 
difficulty was that wffile the pain of angina pectons is a brief paroxysm, 
the structural lesions found on post-mortem examination are present both 
during the pain and apart from it. It follows, therefore, that in correlating 
pain with a cardio- vascular pathological lesion, a further hypothesis is neces^ 
sa^ ; for example, arterial spasm, a rise of blood-pressure, or aortic or ven- 
tricular distension. Speculation respecting these hypotheses has perhaps 
deflected attention from the possible fundamental underl3dng cause of the 
attack of angina pectoris. In the case of coronary occlusion an acute lesion 
develops simultaneously with the pain, so that apparently the origin of 
the latter is not in doubt. When a patient with angina pectoris develops 
coronary occlusion, it seems reasonable to infer that the paroxysmal pain 
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preceding the occlusion was due to structural narrowing of the lumen of a 
coronary artery or of one of its branches. 

The transient changes in the electro^cardiograms, which have been observed 
during attacks of angina (see page 1006), support the ischseniic origin of the 
attacks. 

Notwithstanding the preceding considerations, it should be observed that 
the precise actual cajuso of the attack is not at present fully understood. 
While the ischsemic origin may be accepted in the majority of cases, this does 
not exclude the possibility of the pain of angina pectoris arising in the aorta, 
as suggested by the late Sir Clifford Allbutt, in certain cases. 

Varieties op Angina Pectoris. — ^Various methods of classifying angina 
pectoris are employed by different writers. Among these are the following : 

(1) Angina minor and angina major ; (2) primary and secondary angina ; 
(3) true and false or pseudo-angina ; (4) angina of effort and angina at 
rest — ^the latter being sometimes called angina decubitus, since it may occur 
while the patient is in bed ; and (5) angina of effort and angina of coronary 
occlusion with myocardial infarction. 

The first classification, in my opinion, serves no useful purpose. For 
angina pectoris may range from slight discomfort or oppression or con- 
striction to intense anguish, which may even be fatal ; between these two 
extremes there is an infinite variety in the severity of the attacks ; there is 
no approximate line of demarcation between the two forms ; and the same 
individual may experience attacks of great variation of severity at different 
times. Respecting the fourth, it is to be observed that individuals the subject 
of angina at rest almost always also suffer from angina of effort. Regarding 
the last classification, namely, angina of effort and angina of coronary 
occlusion, as far as our present knowledge goes, angina at rest may 
certainly occur apart from coronary occlusion. Moreover, as stated below, 
there is a fundamental difference between angina pectoris and coronary 
occlusion. 

The best classification is (1) angina associated with organic cardio- vascular 
disease, and (2) that which is independent of such. • 

Relation op Angina Pectoris and Coronary Occlusion with 
Infarction of the Heart : (1) As has been pointed out, in at least half 
the cases of coronary occlusion there is a previous history of angina pectoris. 

(2) Angina pectoris occasionally follows coronary occlusion, apparently even a 
single attack of the latter. (3) The same individual may at one time suffer 
from angina peibtoris and at another from coronary occlusion. (4) Coronary 
occlusion is a frequent jcause of death in the subjects of angina pectoris. 
(5) It is possible that some cases diagnosed as severe angina pectoris are 
those of occlusion of a very small branch of a coronary artery. 

Notwithstanding the foregoing, I wish to point out and emphasise that 
there is a fundamental difference, both pathological and clinical, between 
angina pectoris on the one hand and coronary occlusion with infarction 
on the other. In the first of these, there is diversity, and in the second, , 
uniformity, of morbid anatomy ; and the clinical features of both are widely 
different. 

Symptoms. — Pain is the cardinal feature of angina pectoris. Its severity 
may vary from slight discomfort to that of intense anguish. Its locaKly 
is most commonly in the retro-sternal region; next, most frequently across / 
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the front of the chest ; rarely in the prsBcordium, the epigastrium or lower 
in the abdomen — the so-called angina abdominis, or over a wide area of 
the back of the chest ; or, more rarely, in any of the areas to which pain 
arising in a more common sfte may spread (see later). The pain has a ten- 
dency to radiate in certain directions ; frequently to the left shoulder and 
armpit ; in many cases down the left arm, generally on the ulnar side, usually 
not beyond the elbow, but it may extend as far as the tips of the ring and 
little fingers ; sometimes both arms ; occasionally the right arm only ; to 
near the angle of the scapula, on one or both sides, or to a wide area in the 
back of the chest ; in an upward direction, to the infra-clavicular region, 
the neck, the jaw, especially the left, the occiput, or even the top of the head ; 
or in a downward direction, to the epigastrium or below. When the locality 
of the pain is in an area to which that arising in a more common site may 
spread, it may or may not radiate. As a general rule, the more severe the 
pain, the more frequently does it radiate and also the wider the radiation. 
There may be a sensation of oppression or constriction in' the chest, and the 
latter may be so severe that the patient experiences a sensation as if the 
chest were held in a vice. There may be a sensation of weight or of tingling 
or numbness in the left arm. 

If the patient is in motion, he becomes immobile, and remains so. The 
expression of the face is anxious. If the pain is at all severe, it is often accom- 
panied by a sense of anxiety out of all proportion to its severity, and, if still 
more severe, sometimes by a sense of impending dissolution. The skin is 
often pallid, and there may be a clammy sweat, but occasionally the opposite 
is the case. There may be flatulence, nausea, occasionally vomiting, and 
rarely hiccough. 

The breathing is usually restricted, and its rate is only infrequently 
increased. The pulse-rate varies in difierent cases ; in some it is increased, 
while occasionally it is diminished. There may be irregularity of rhythm, 
usually due to extra-systoles. The blood-pressure is generally increased to 
some extent during the attacks. 

Trjpsient changes in the electro-cardiogram, similar to those of coronary 
occlusion during an attack, have been noted in some cases. 

As the attack subsides, the patient may belch up a large quantity of air, 
and it is often followed by the passage of abundant pale urine. After the 
attack there may be exhaustion, aching in the area of the pain, a sensation 
of weight, or of tingling or numbness in the left arm, and hyperesthesia or 
hyperalgesia over the painful area, even for some time. On 4}he other hand, 
it is surprising how soon the patient may be free from symptoms, even after 
a severe attack. « * 

The duration of the attack may vary from a few seconds to a few minutes, 
or longer, but on the average for a few minutes, and even severe attacks 
rarely last longer. 

In the early stages the attacks may be related only to the more severe 
forms of physical exertion, and the same applies to other exciting causes ; 
the symptoms may be only mild ; the pain may not radiate ; the attacks may 
be very brief ; and the symptoms may disappear as soon as the exciting cause 
ceases. As the malady progresses, the attacks tend to become more and 
more easily induced, so that they may occur when the patient is walking 
at the ordinary rate or even slowly on the level, or even during the act of 



ANGINA PECTORIS 


969 


eating ; the symptoms tend to become more severe ; more frequently does 
the pain radiate and also over a wider area ; the duration of the attacks is 
increased ; and the symptoms last ftnger after the exciting cause ceases. 
Ultimately the attacks may appear to be independent of any obvious exciting 
cause. In this connexion, however, it is necessary to point out that in at 
least a considerable proportion of these cases such is really not the case, 
for, on careful inquiry,, it wiU be found that they occur when the patient is 
tired, it may be some time after an exciting cause. 

On the other hand, the first attacks may be severe ; the severity of the 
attacks may alternate ; and the attacks may become less severe and even 
cease, either as the result of treatment, or spontaneously. 

Death may occur during or after an attack, the result of ventricular 
fibrillation or, less frequently, coronary occlusion. 

Diagnosis. — The diagnosis of angina pectoris is of very great importance. 
It has been pointed out how frequently the malady is overlooked. The 
diagnosis also frequently presents great difiiculties. Nevertheless, if all 
the avenues of investigation be fully taken advantage of, a correct opinion 
is possible in the vast majority of cases. The following points, among others, 
require consideration : the age ; the sex ; the history of the patient ; and 
the results of examination, this including by the X-Rays and the electro- 
cardiograph. 

The history of the patient’s complaint is of pre-eminent importance. 
It is infinitely more valuable than what is found on clinical or instrumental 
examination, excepting perhaps the characteristic changes in the electro- 
cardiogram during an attack if such should be found ; indeed, there may 
be a complete absence of abnormal findings in the subjects of undoubted 
angina pectoris. It follows, therefore, that a most searching and detailed 
inquiry of the patient’s complaint and from its inception should be made. 
In this connexion, the characteristic features of the pain and concomitant 
symptoms, together with the existence and nature of the exciting cause, 
have been described so fully that all that is needed is to refer the reader 
to such for his careful consideration. It may be added that in tha vast 
majority of cases, at least in the earlier stages, the symptoms are immediately 
relieved by nitrites. 

With regard to the results of clinical and instrumental examinations, 
those indicating atheroma of the coronary arteries, atheroma of the aorta, 
and fibrosis of the myocardium, are the most important. The diagnosis of 
these conditions are dealt with elsewhere. 

For clinical electro-cartography, see pp. 1002, 1003. 

Great difficulty may* be experienced when the symptoms are slight 
and there is an absence of cardio-vascular disease, especially in the former 
case. 

Angina pectoris should be distinguished from indigestion, the ordinary^ 

S 'n of cardiac failure, coronary occlusion with acute cardiac infarction, I 
ary or renal colic, pleuodynia, intercostal neuralgia, acute pleurisy and'i 
cardio-spasm. 

As far as my experience goes, angina pectoris, especially the less severe 
attacks, is most commonly mistaken for indigestion. There are three main 
reasons for this : (1) Patients suffering from angina are more likely to get 
an attack during physical exertion after a meal, and therefore not infrequently 
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le^ard the attack as of gastric origin. (2) In angina pectoris, the site of the 
pain is often in the lower part of the front chest, or epigastrium, or both. 
(3) As the attack of angina subsides, t£e patient may belch ujp a large quantity 
of wind, with subsequent relief. In the differential diagnosis between andna 
pectoris and indigestion, wheneoer an individual in middle or later Ufe, 
especially a mode, complains of pain in the epigastrium or lower part of the 
front of the chest after meals, inquiry should invariably be made whether such 
occurs only, or especially, on exertion after meals : and, moreover, whether he 
is subject to pain on exertion irrespective of meals. In indigestion usually 
' the pain does not reach so high, and there is an absence of radiation in 
certain directions. The response to nitrites and suitable remedies for 
indigestion respectively is of diagnostic value. The ordinary pain of 
carifiac failure is, in the great majority of cases, in the priecordium, but 
it may extend to the left scapular region and down the left arm ; it is of 
a dull aching character; almost always its onset and termination are not 
sudden; and it is of much longer duration. The differential diagnosis 
between angina and coronary occlusion is dealt with on pp. 975, 976. 

The diagnosis between severe angina pectoris and those cases of biliary 
colic in which the pain is situated in the epigastrium or lower retro-sternal 
region may be difficult, especially as the pain of the latter may radiate 
upwards anteriorly, possibly as high as the neck. In biliary colic, however, 
the onset and termination are still more sudden ; the pain radiates also in 
other directions characteristic of that malady ; there is greater restlessness ; 
there is usually nausea and vomiting; and there is an absence of an 
exciting cause. 

Prognosis. — ^This is less difficult than formerly, for it is now much more 
possible to diagnose the nature and severity of the associated cardio-vascular 
condition. Nevertheless, it is still very difficult, for it exhibits enormous 
divergence, and one of the characteristic features of the malady is the uncer- 
tainty of ito outlook. Death may occur during one of the first few attacks ; 
it may take place during what appears to be a mild attack ; the attacks may 
cease* for years, and may not recur even after the severest attacks, 
either as the result of treatment, or spontaneously. The prognosis is not 
nearly so serious as formerly. Taking cases as a whole, however, it is serious ; 
and each case should be regarded as such until full investigation has been 
made and time allowed to observe how the case develops, including its response 
to treatment. 

In trying to form a prognosis in any given case, the following points, 
among others, require consideration : the family hjstory ; the sstiology ; the 
frequency and severity of the attacks ; how easily they are induced, and the 
nature of the exciting cause ; the nature and severity of the associated, or 
an^ existing concomitant, cardio-vascular condition; the degree of any 
existing cardiac failure ; the occupation, the mode of life, and the sodm 
condition of the patient; and whether correct and adequate treatment is 
adopted, and the response to such. 

With regard to aetiology, among the most favourable cause is focal 
sepsis, such as in chronic cholecystitis, which can be removed. Respecting 
hypertension, it depends mainly upon its degree, the i^te of the kidneys, 
ana the response to treatment. Hypertension as a cause is not very unfavour- 
able, bi^, on the other hand, a fatal issue tends to occur earlier than would 
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be expected, due to some other complication. When chronio valvular or 
chronio myocardial disease is the lesiidt of antecedent acute inflammation, 
such as acute or subacute rheumatism, *the prognosis is much more favourable 
than when due to primary degenerative processes. When sjmhjlis is the 
cause, the prognosis depends upon the response to treatment. This is usually 
very unfavourable. In this connexion, however, it is important to note 
that I do not regard .the pain in the early stages of aortitis, t.s. before 
involvement of the coronary arteries or the aortic valves, described at the 
bottom of page 947 and top of page 948, as that of angina pectoris. Natur- 
ally, the more severe and frequent the attacks, and, if increasing, the more 
unfavourable the outlook. The same applies to the ease with which they are 
provoked, and if they occur while the patient is at rest, or during sleep. 
When emotion is the exciting cause, the prognosis is more favourable than 
in the case of physical exertion, and the same applies when there is a suscept- 
ible nervous system, for both afford opportunities for successful treatment. 
The nature and severity of the associated cardio-vascular organic disease is 
perhaps the most important consideration of all. The prognosis of these 
IS fully dealt with under the respective diseases. In this connexion I would 
emphasise the value of X-Ray and electro-cardiographic examinations, 
especially the latter. Fatty infiltrationds among the most favourable associ- 
ated conditions, while coronary disease is the most serious, and fibrosis of 
the myocardium probably ranks next in importance. The occupation, the 
mode of life, and the social condition of the patient are also of cardinal 
importance. The question is whether in future it will be possible for the 
patient to live within the limits of his diminished cardiac strength and, in 
addition, to avoid what he has found by experience to be the exciting cause 
of the attacks. The importance of correct and adequate treatment, and the 
response thereto, is obvious. 

Treatment. — The treatment of angina pectoris is of the utmost import- 
ance. In this connexion it has been pointed out that a large proportion of 
patients die many years earlier than need be. 

Treatment resolves itself into two parts : A. Treatment of an attack ; 
B. The prevention of the recurrence of the attacks. 

A. TreatmerU of an attack , — ^The patient should be warned to je%ain 
rtijll and, as far as possible, place himself in the position he finds by experience 
affords him most relief. In the majority of cases the most efficacious and 
suitable remedies are the nitrites . Those most frequently used are amyl 
nitrite (2-^ minims or more), nitroglycerine naore), sodium 

nitrite (J-2 grs. or more) apd erythrol nitras (f-1 gr. or more). The rapidity 
of action of the respective drugs is in the order in which they are placed, 
and the duration of such inversely so. Amyl mtrite is usually the most 
potent ; but nitroglycerine is sometimes so, and is often to be preferred 
apart from this because of its convenience, and also it is less likely to cause 
any disagreeable effects. Amyl nitrite is inhaled from a glass capsule 
covered with silk which is broken. Nitroylvcerine may be administered in 
the form of tablets, which should be chewed, or placed beneath the tongue, 
instead of being swallowed immediately ; or liq. nitroglycerini, 1 per oent.| 
in a little water. Care should be taken that the preparations are fresh and 
can be easily used by the patient, i.e, that the box containing the amyl 
nitrite can be opened and also the capsules broken easily, and that the tablets of 
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nitroglycerine are not hard. The dose of amyl mtrite or nitr oglycerine 
should be sufficient to ensure complete relief witnout inducing‘"ahy 
agr^i^le^ymptonM ; ana it may bVr necessary to repeat tne dose. Ite 
effect of these rei^dies is sometimes enhanced by a dose of a diffusible 
stimulant or, if there is gastrointestinal flatulence, of a carminative mixture. 
The patient should invariably carry about with him the foregoing, with 
instructions under what circumstances and how they should be used. Sodium 
nitrite and erythrol nitras are much more useful for prophylactic purposes. 
If amyl nitrite and nitroglycerine fail, morphine hypodermically (i-^rd gr. 
or more) is indicated. Nitroglycerine hypodermically may be combined with 
the morphine. Failing these, the inhalation of chloroform, cautiously admin- 
istered, may be tried. If the drugs enumerated are not at hand, hot drinks, 
alcohol^ or sp. ammon. arom^ ., or the application of heat ov er the area of 
tke pain may be helpful. I’^hen there is collapse, cyanosis, or cardiac 
asthma, suitable measures should be adopted. 

I would point out, and strongly emphasise, that after an attack of angina, 
however mild, the patient should have a period of rest (sec later). I have 
seen a number of deaths occur because patients have got up the next day 
or soon after an attack of some severity. 

B. The prevention of the recurrence of the attacks . — The aetiology should 
be reviewed, with the object of treating the primary cause, such as focal 
sepsis, hypertension, syphilis, or severe anaemia. 

Seconmy, any associated cardio-vascular organic disease and concomi- 
tant morbid affection should be considered. 

In the next place, detailed investigation of. the patient’s occupation, 
general mode of life, habits, hours in bed, and the amount and character of 
his sleep, how long he takes off for his meals, his mental character, and of 
the history of the attacks, including the exciting cause, should be made. 

Having done this, I would ask my readers carefully to consider the various 
therapeutic measures which may be applicable to any form of cardiac dis- 
order recommended on pages 832-847. 

I& there is tiredness or exhaustion of the heart or nervous system, a period 
of rest, both physical and mental, is strongly indicated. The amount varies 
according to the degree of tiredness or exhaustion. In severe cases, at least 
some weeks, and it may be some months, of complete rest, followed by a period 
of partial rest, may be required. 

There is no other cardiac malady in which i^it^so necessary for a pati ent 
to live w ith in the limits of the heart’s strenptli as in an^ma pectoria : for the 
aTSSCEs are" mu^ more likely to^ occur when there is tiredness or exhaustion 
of the heart or of the nervous system. It is, therefore, of the utmost import- 
ance that he should constantly do this — ^indeed, the ideal is to keep something 
in reserve. With regard to the amount of physical exertion which he may 
undertake, the carduml principle is that it should not be attended or followed 
by an attack, or any other abnormal subjective symptoms ; while, on the other 
hand, any exertion short of inducing such is permissible, the best form being 
walking. The importance of attending to the amount of mental work is 
not sufficiently appreciated. It is advisable that he should not engage in 
physical exertion soon after a meal, or against a strong or cold wind, and the 
first also applies to mental effort. 

All excitement, worry and other forms of emotional stress and strain 
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should be avoided. The patient should be in bed long enough each night 
— at l e^ff.gt nine hours — and take at least an hour off for lunch, resting after 
finishing eating. A sufficient amounf of holidays, o f a restf ul natyiy- is 
enjoined. 

Wool should be worn next to the skin. Cold rooms, cold sheets at night, 
and hot and cold baths are contra-indicated. A mild climate and a non- 
hilly l^ality are indicated. — — — 

The patient should eat slowly and thoroughly masticate his food. What 
fluid is taken with meals to be drunk a t the end of the meal , and the less the 
better, the rest being taken between, and preferably an hour before, meals. 
Articles of diet which tend to cause dyspepsia, particularly that form which 
is accompanied by fiatulent distension of the stomach or colon, over-indulgence 
in food, alcohol, tobacco, coffee or tea, constipation, and straining at stool, 
are to be avoided. 

It is exceedingly important that the patient should avoid an 3 rthing which 
he has found by experience likely to induce an attack. 

If the patient suffers from an unduly excitable nervous system, or is 
prone to worry or be anxious, sedati ves are often exceedingly helpful. (See 
page 833.) Among the best of these is luminal commencing with gr., 
four or three times daily, and gradually reducing to the minimal dai y dose, 
which may be increased at any time, if and as required. If there should be any 
defect in the amount or character of sleep, this should be adequately treated. 

Massage, provided it stops short of inducing any abnormal symptoms, 
is often helpfd in patients who cannot take enough exercise to keep them in 
good physical condition, and during the latter part of the time that he may 
be confined to bed. 

Periodic courses of nitrites, or iodide of potassium (5-20 grs., with sp. 
aromat. ammon.), or alternating them, should be tried, especially if hyper- 
tension is present, but even apart from this. Large doses of diuretin, 
theobromine, theophyllin, and theominal are sometimes helpful. The last 
is a combination of 5 grs. of theobromine and ^ gr. of luminal, and is often 
better than one of the other drugs alone. • 

It has recently been suggested that treatment by insulin and glucose is 
of value in angina pectoris. There is atheroma of t\ie coronary arteries in 
the great majority of cases, which must lead to impairment of myocardial 
nutrition. If, as seems likely, metabolic derangement in the myocardium 
contributes to the production of anginal pain, the application of glucose- 
insulin therapy should be of benefit. Five units of insulin subcutaneously, 
followed in fifteen minutes by 50 grammes of glucose by the mouth, is given once 
daily. This may be contmued for one or some weeks. Although beneficial 
results have been reported by several workers, as yet there are insufiScient 
data to determine the value of this method of treatment and also the special 
indications for its use. 

Recently X Rays therapy and diathermy have been tried, and they 
certainly deserve further investigation. 

Nitroglycerine (. 2 ^^7 be tried as a prophylactic measure 
a few minutes before engaging in reasonably necessary physical exertion ; 
and sodium nitrite, erythrol nitras or theominal at bedtime when the patient 
is subject to nocturnal attacks. 

Within recent years operative treatment has been resorted to for the relief 
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of very severe pain. T. Jonnesco, in 1916, removed the last two cervical 
ganglia and the first dorsal ganglion of the sympathetic on the left side. 
Since then other varieties of surgical ‘iiympathectomy have been performed 
as well as cutting the depressor nerve, dorsal sympathectomy and para- 
vertebral injection of alcohol. In my opinion, in the present stage of our 
knowledge, surgical measures are inadvisable. The choice of case is exceed- 
ingly difficult. As pointed out by Mackenzie, when there is organic disease 
of the heart, the coronary arteries, or the aorta, the pain is a protective 
symptom, and its removal is fraught with danger. 


CORONARY OCCLUSION WITH ACUTE INFARCTION 
OF THE HEART 

iEtiology and Pathology. — It has been pointed out on page 923 that 
if complete and abrupt occlusion of a coronary artery, or of one of its main 
branches, occurs, acute infarction of the heart may ensue. 

Acute infarction of the heart occurs most frequently in those who are 
passing from middle to elderly life, and is much more common in males than 
in females. Atheroma is a much more frequent cause than chronic arteritis. 
It is rarely due to embolism, which is relatively more common in those who 
are younger. Not infrequently there is a history of hypertension. The 
general consensus of opinion is that in about half the cases there is a previous 
history of angina pectoris. In my opinion, if a full and accurate history 
were obtained in all cases, the percentage would be materially higher. 

The anterior apical portion of the left ventricle and the adjacent part 
of the interventricular septum is the most frequently aifected. A mural 
thrombus on the inner surface of the infarct is of frequent occurrence. This 
may give rise to embolism in the brain, kidneys, spleen, intestines, limbs or 
elsewhere. If the infarct extends to the pericardium, fibrinous pericarditis 
results. 

The infarct is gradually replaced by fibrous tissue. Rupture of the heart 
at the site of the infarct may take place at once, with resultant hmmo peri- 
cardium ; or an aneurysm may develop, which later on may rupture ; or 
there may merely be a fibrous scar. 

Symptoms. — The most common and prominent symptoms are pain, 
dyspnoea, shock and collapse at the onset, especially pain, and pernaps 
nausea and vomiting. 

The pain is not related to any exciting cause. \ts onset is usually sudden. 
The site of the pain is the same as that of angina pectoris (see pp. 967, 968), 
except that almost certainly it is relatively more frequent in the epigastrium. 
The pain may be localised, or may radiate in certain directions, as in the 
case of angina pectoris, though probably less frequently so. There is^ 
usually severe pain ; but, on the other hand, there may be merely slight 
discoimort, or a sensation of oppression, or moderate pain, or pain amounting 
even to intense anguish. The pain usually persists, it may be for hours or 
eve^ daysr— Hnginosus. There may be angor animi. When the pmU 
is in the epigs^mum, there is often abdominal distension. Unlike angina 
pectoris, the patient is T^lea^ and may not be able to refrain from walking 
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about ; and the pain is not relieved by rest, or by vaso-dilators, and may 
even be increased by the latter. 

Dyspncet^, is present in the vast majority of cases. It is usually severe, 
but mi^ vary from that of slight degree to that of cardiac asthma. Some- 
times Cheyne-Stokes’ respiration and, rarely, acute pulmonary oedema, is 
present. At the onset there may be symptoms of shook and collapse. In 
these cases there is an ashen pallor, profuse cold sweating, and a rapid feeble 
pulse. When there is nausea and vomiting, it is usually at the onset, but 
they may occur later on. 

The blood-pressure almost invariably falls, usually considerably, and it 
may be markedly so, and frequently continues to do so, and rapidly. The 
pulse-rate varies considerably. It is usually increased in frequency, it may 
be to 100, 120 or more, which may persist, but occasionally it is not increased, 
and rarely is there bradycardia, even pronounced, in each case in the absence 
of an abnormal rhythm. It is of smaller ampUtude, and weaker. Extra- 
systoles, or, less frequently, paroxysmal or persistent auricular fibrillation or 
auricular flutter, paroxysmal tachycardia, or auriculo-ventricular block may 
occur. The apex-beat is usually diminished and may be absent. The 
cardiac sounds are generally diminished, especially the first at the apex, 
which may be very faint, and may also be short, sharp and clear, resembling 
the second sound. Sometimes a tic-tac rhythm or, perhaps less frequently, 
a gallop rhythm may be present. The transverse measurement of car^ac im- 
pairment becomes increased, usually considerably, and it may be remarkably 
so, and the dilatation is generally rapid. A mitral, and a tricuspid, systolic 
bruit may develop — due to relative incompetence of the valves. Localise 
pericardial friction, which may be very transient in the area of the infarct, 
may sometimes be noted, and, if so, is of great diagnostic importance. 

Slight or moderate pyrexia is usual during the first few days, and may 
occur within the first few hours. There is often a moderate leucocytosiB, 
the polynuclear cells being relatively increased in number. 

Chronic venous congestion and oedema of the lungs and systemic venous 
congestion may develop. Embolism (see page 974) may occur. , 

The foregoing is a description of the clinical features of a tj^ical case. 
It is to be noted, however, that the clinical picture varies considerably in 
different cases. Thus: Fain may not be the most prominent symptom, 
and there may be merely slight discomfort or slight oppression, or even a 
complete absence of abnormal sensations, in the front of the chest. In such 
cases, dyspnoea may be the most prominent symptom. There may be acute 
pulmonary congestion and cedema. There may be rapid pulmonary con- 
gestion and oedema and 'systemic venous congestion. Shock and coUapse 
may be the most prominent symptoms. The clinical picture may resemble 
that of an acute abdominal condition, especially if embolism in the abdomen 
has occurred. Lastly, the symptoms may develop insidiously. 

For the results of electro-cardiographic examination, see pp. 1003-1006. 

Diagnosis. — ^A coirect diagnosis is practically always possible from the 
clinical features just described, together with the results of electro-caxdio- 
graphic examination ; indeed, in the great majority of cases, it may be made 
nom a careful consideration of the first alone. The diagnostic value of the 
electro-cardiograms is discussed on pages 1005, 1006. 

Coronary occlusion should be differentiated from angina pectoris; the 
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rupture of the saccular aneurysm of the thoracic aorta ; ordinary cardiac 
failure accompanied by pain ; in those cases in which dyspnoea is the most 
prominent symptom from cardiac aslSima due to other varieties of heart 
disease ; from auricular fibrillation with a rapid ventricular rate in which 
the patients become very ill within a few hours of the onset of the abnormal 
rhythm ; and from perforation by a gastric or duodenal ulcer, biliary colic, 
acute pancreatitis, and other abdominal emergencies. . 

\ The distinguisHng features between coronary occlusion and angina pectoris 
are that in the former the pain is not related to any exciting cause, is of longer 
duration, is accompanied by restlessness, and is not relieved by vaso-dilators ; 
there is usually severe dyspnoea ; there is generally shock and collapse, 
and often profuse sweating ; vomiting is of frequent occurrence ; the pulse, 
and especially the blood-pressure, the cardiac sounds and sometimes the 
cardiac rh 3 rthm are very different ; pericarditis, pyrexia, leucocytosis and 
! embolism may occur ; and congestive heart failure frequently develops. 

Coronary occlusion and acute abdominal conditions are more likely to 
be confused when in the former the locality of the pain is in the abdomen, 
and especially if embolism in the abdomen has supervened. The age and, 
especially, the sex should be taken into consideration. The previous history 
is perhaps most important of all. In coronary occlusion the patient has 
usually suffered from angina pectoris, while in acute abdominal conditions 
the history points to abdominal disease. In acute abdominal conditions the 
pain generally does not reach so high, and there is an absence of radiation 
in certain directions. Severe dyspnoea and marked tachycardia suggest a 
cardiac origin. The results of the examination of the heart and of the abdomen 
respectively are of notable assistance. 

Lastly, in the differential diagnosis of coronary occlusion from any other 
malady, the results of clcctro-cardiographic examination are usually of great 
value (see pp. 1005, 1006). 

Course and Prognosis. — These exhibit a very wide variation in different 
cases. It would appear that about half the patients in whom a definite 
diagnQsis of coronary occlusion has been made die. Death may occur within 
a few minutes or a few hours. If the patient lives for a few days or, still 
more so, for a week, he may die within a few weeks or a few months, usually 
from congestive heart failure, or from some complication, but more frequently 
he survives. In the latter event, progress is generally very slow, and as a 
rule the patient has to live a very restricted life, although rarely recovery is 
almost complete. Subsequent attacks may occur. Angina pectoris occasionally 
follows coronary occlusion. On the other hand, if the patient previously 
suffered from that malady, he is less likely to have attacks in future. 

In trying to form a prognosis, the following should be taken into account : 
The severity or degree, and the duration of, any existing pain, dyspnoea, 
shock and collapse, fall in blood-pressure, tachycardia, modification of the 
cardiac sounds or rhythm, pyrexia, leucocytosis and congestive cardiac 
failure. Treatment also has an important bearing upon the outlook. 

Treatment. — I am firmly of opinion that whenever a definite diagnosis 
«/of coronary occlusion haj/s been made, at least three months complete rest, 

; physical and mental, followed by a similar period of partial rest, is strongly 
7 indicated ; and that in severe cases the duration should be longer. In the 
'.early stages the more absolute the rest and tranquillity of mind the better. 
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Great care should be taken regarding movement of the bowels ; death may 
take place during the act of defaecation. The bowels need not be moved for 
the first 48 hours. They should be evened by means of enemata. Warmth 
to the body, and stimulating liquid or semi-solid, nutritious food are indicated. 
Glucose, which may be administered intravenously, is useful for collapse. 
For the pain, morphine hypodermically, in sufficient dose and frequency, 
and for as long as is found to be required. Nitrites are contra-indicated. 
Later, milder sedatives may be very helpful to ensure a sufficient amount of 
sleep and for restlessness. Digitalis is indicated in congestive cardiac 
failure, but caution should be exercised and large doses avoided. The treat- 
ment of auricular fibrillation and of auricular flutter is dealt with elsewhere. 
Quinidine, as described in the upper part of p. 810, has proved successful in 
some cases of paroxysmal tachycardia, perhaps especially of ventricular 
origin, complicating coronary occlusion. 

The greatest care should be exercised during convalescence. During the 
last few weeks that the patient is in bod, his back may be gradually raised by 
means of pillows. Afterwards, he is moved to a couch, at first only every 
other day, for at least four weeks. After the first two weeks of this time 
massage, at first very gently and for short periods only, and gradually in- 
creased, may he tried. Later on, slight walking exercises may be permitted. 
If during any stage there are abnoimal subjecti\T symptoms, or lowering of 
blood-pressure, or maintained increased frequency of the pulse, it means that 
the amount of exertion is too much and should be correspondingly reduced. 

The patient should be impressed with the imjiortance of living not only 
within the limits of his diminished cardiac strength, but even keeping some- 
thing in reserve, dining the rest of his life. 


PRIMARY CARDIAC OVERSTRAIN 

Definition. — By primary cardiac overstrain is meant a cardiac disorder 
which is the immediate result of excessive physical exertion in an in^vidual 
whose heart has been sound, or in whom the heart has been already somor 
what impaired. It formerly included the condition known as “ soldier’s 
heart ’’ or the “ irritable heart of soldiers,” which I shall describe separately. 

iEtiology. — Theaflection is the direct result of excessive physical exertion^ 
and is most frequently met with in persons of athletic habits and in soldiers. 
It is more apt to occur in those who undergo excessive physical exertioi|L 
while not in training ; indeed, it is questioned by some whether the aSectioXlt 
can occur in persons with previously sound hearts who have been properl]r 
trained. It is also more likely to occur in older persons, and where tnere is 
history of rheumatism or of some other acute infection, in anaemia, and 
those who have indulged in excesses of any kind. ^ 

Symptoms. — When the malady is due to sudden physical strain, aS' 
boat-racing or Alpine climbing, there may be lividity or cyanosis of the fftC^K 
giddiness, faintness, passing into actual syncope, together with vonutir^j 
and even fatal syncope, and possibly evidence of acute dilatation of the right^ 
heart. Later on, there may be collapse, cyanosis, coldness of the skin, pi|e|?rf 
cordial uneasiness and even actual pain, quick and shallow respiration, ali^-. 
a quickened, small and thready pulse ; while later, in severe cases, tbe:^ 
62 
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may be evidence of cedema of the lungs. These acute symptoms may be 
followed by general lassitude, impaired digestive functions, an increase of 
rectal temperature, and a pulse of subi^rmal pressure, although at the same 
time the apex-beat may be forcible and tumultuous ; tachycardia, and a 
forcible and tumultuous apex-beat being especially noticeable on the least 
exertion. For some weeks, dyspnma and an increase of cardiac rate from 
30 to 40 per minute above the normal on even slight physical exertion, 
nervousness, languor, and a sense of fatigue on mental exertion are apt 
to occur. 

In the chronic form of the affection, among the symptoms are palpita- 
tion, even of severe degree, a feeling of oppression or of constriction of the 
chest, and sometimes actual pain over the prsccordium, extending to the left 
shoulder, and occasionally down the arm ; as a rule there is no sense of im- 
pending death. Among other symptoms which may be noted are dyspnoea 
and faintness on exertion, tremors, nervousness, insomnia, noises in the ears, 
flashes of light before tlie eyes, vertigo, a dull Ireadache, hebetude, and 
languor, while the digestive functions are often impaired. There may be 
some degree of cyanosis. These symptoms may pass away with rest, only to 
reappear on exertion. The pulse-rate is usually increased, but is rarely over 
120 per minute while at rest, although exertion causes a further increase — 
up to as much as 140 or 150. The pulse is usually small, weak, and of 
subnormal pressure, while the apex-beat may be diffuse and diminished 
in force or even absent, but on exertion may become unduly forcible and 
tumultuous. The area of cardiac impairment is usually increased to the left, 
and not infrequently also to the right. The cardiac sounds may be feeble, 
or short and sharp, and may be reduplicated, or a mitral or tricuspid systolic 
murmur may be audible, while the second sound in the pulmonary area 
may be accentuated. 

Diagnosis. — -The diagnosis in large measure resolves itself into the question 
whether the case is one of primary cardiac overstrain, or whether the heart 
has been previously damaged ; in the latter case, excessive physical exertion 
is merely the exciting cause. In considering this problem, the presence or 
absence of a previous history of one of the acute infections and the state of 
the general health, and whether there is evidcnci* or otherwise of myocardial, 
valvular, or arterial disease, are points of material importance. 

Prognosis. — The prognosis of primary cardiac overstrain exhibits a wide 
variation, ranging from a slight illness on the one hand to a severe and even 
irremediable affection on the other. In the less severe degree of acute cases 
occurring in‘ the young and previously sound and vigorous, recovery is the 
rule ; the patient may be well in a few days or weeks, although, on the other 
hand, progress may be slow, and a long time may elapse before the individual 
is capable of an ordinary amount of work. If tricuspid regurgitation be 
p^sent, this, unlike mitral regurgitation, usually passes off quickly. But if 
the heart has been previously affected by rheumatism or by some other 
infection, and in the case of older persons, the prognosis is serious ; recovery 
may be long delayed, or the patient may be always compelled to lead a 
sedentary life, and, in some cases, even a fatal termination may result. In 
all cases of primary cardiac overstrain a diminishing increase of pulse-rate 
on exertion is of favourable omen. 

Treatment. — In the acute cases, a very hot bath is to be commended. 
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the patient being lifted out of it in a blanket, or a hot pack, togethei ^ith 
the administration of one or two 15-grain doses of diuretin. A strictly 
limited amount of food, both solid an^ liquid, is indicated in the early stages, 
and no tea, cofEee, alcohol, or tobacco. Oxygen may be required in some 
cases ; morphine and strychnine are rarely necessary. Later on, tea and 
cofiee may be allowed in limited quantities, but the patient should still 
abstain from alcohol a^d tobacco. The bromides are often extremely useful 
in persons who suffer from an unduly excitable nervous system or from 
insomnia. When the patient is able to get up, extreme caution should be 
enjoined as to the amount and character of any exertion. The use of elec- 
tricity is contra-indicated. Warm baths, followed by a cold douche, may 
in in^vidual cases be tried, if followed by a reaction. Such general tonics 
as iron, arsenic, and quinine may be indicated. 

In the more severe or chronic cases, prolonged physical and mental rest 
may be necessary, although massage may be employed at an early stage 
with advantage, provided it is at first very gentle and at all times stops short 
of causing fatigue. The diet should be small in quantity, nutritious, and 
easily digestible, and if atonic dyspepsia be present it should be treated. 

SOLDIER’S HEART 

Synonyms. — The Irritable Heart of Soldiers ; Disordered Action of the 
Heart (D.A.II.) ; Effort Syndrome. 

This condition was first fully described by Da Costa in 1862 and later, 
and by Myers in 1870. It is necessary to point out, however, that in the 
light of recent discoveries some of the cases described by these writers were 
in all probability cases of anricukr fibrillation, the onset of the latter 
condition having in many cases been associated with undue physical exer* 
tion. Since the Great War much attention has been paid to the subject, 
owing to the large number of cases which have arisen, apparently as 
a result of the conditions attendant upon the life of the soldier in mode^ 
warfare. ^ 

AEtiology and Pathology. — The affection is more common in those of 
sedentary occupation, and there is frequently a history of acute rheumatism. 

The prevailing view prior to the Great War was that the malady was due 
either to the accoutrements of the soldier, such as tight belts and closely 
fitting uniforms, or to over-exertion, such as “ setting-up drill.” It may be 
pointed out, however, that in a discussion reported in the Journal of the Royal, 
Army Medical CorfSj 19J0, R. J. S. Simpson pointed out that the method 
of training can only be subsidiary as a cause, and expressed the belief that 
the affection is congenital, or at least developmental ; while W. Bezley. 
Thorne put forward the view that it depends upon toxaemia, and recom* 
mended the removal of this condition as part of the treatment. Speaking , 
broadly, investigations conducted during and after the Great War appear ' 
to show that in a large proportion of the cases of soldiers invalided home for/ 
so-called soldier’s heart affections, the heart is not the fons et origo of ithli’ 
malady, and that the circulatory symptoms are but a manifestation of the , 
general state. On inquiry, it has been found that in many of the cases thm 
has been a history of some slight illness, such as diarrheea, or a febrile attack 
pointing to some infection. 
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Among the hypotheses which have been advanced in explanation of the 
condition are the following : ^ 

1. Glandular. — The glands blamed are the thyroid and the suprarenals. 
Some consider that the condition is one of hyperthyroidism, and state that 
enlargement of the thyroid is present in nearly every case. But as Lewis 
found this in only 4 per cent, of the cases, and other observers have scarcely 
ever noticed it or other signs of hyperthyroidism, this ..theory cannot be said 
to be proved. The irritation of the sympathetic, with its concomitant 
results, noted in the condition, has led some to blame the suprarenals ; 
but it is difficult to believe that this is the true cause, especially as the 
administration of adrenaline appears to aggravate the condition. 

2. Nervous system. — All the symptoms point to the nervous system as 
bearing the full force of the blow ; it is not, however, the primary but the 
secondary factor, the exciting cause falling chiefly on this system. 

3. Myocardial factor. — It has been suggested that, as a history of rheu- 
matic fever is so frequent, the myocardium is chiefly to blame. Rather does 
it seem thiit the myocardium is affected secondarily by the exciting cause. 

4. Bactericemia. — At one time this was thought to be the cause of the 
disease, but the failure of Dimond and Briscoe to find the presence of any 
bacteria in the blood has disposed of this claim. 

5. Poisoning following some microhic invasion. — Numerous authorities 
subscribe to this view ,as in 50 to 60 per cent, of cases the symptoms have 
been first noted after an infection. I do not consider, however, that a case 
has been made out in support of this view. It may be asked, for example, 
what about the other 40 per cent, in whom there is no such history, and why 
should infection cause soldier’s heart in one case and not in another ? 

Personally, I consider that the view of Simpson and others, namely, that 
the malady is congenital, or at least developmental, has much to commend 
it. One person is constitutionally not so strong as another (called by some 
** constitutional inferiority ”), the reason of which cannot be discovered. 
This view would explain why alteration of accoutrements and avoidance 
of oven-exertion do not obviate the condition. I incline to the view that 
numerous factors play a part in the production of the malady, and that the 
following may explain the pathology : As in the case of civilians, one soldier 
is constitutionally not so strong as another, as a result of congenital or de- 
velopmental weakness, and any evil effect weakening the system by infection, 
fright, shock, or emotion of any kind, overstrain, or other concomitants of 
warfare, will in those soldiers less able to bear these produce the symptoms 
of soldier’s heart, while their stronger brethren will escape ; especially will 
this be the case in those who before enlistment nave been employed in 
sedentary occupations. During the pre-war period the condition may have 
remained latent, as there had not been a sufficient excitement to make it 
evident ; but directly this is increased by the conditions of warfare the 
system breaks down. 

It may be added that soldier’s heart in no way differs from what may be 
met with in civilian life. 

Symptoms. — Thanks to Lewis and other workers, the individual 
symptoms have received thorough investigation, but nothing of any im- 
portance has been added to the symptomatology since the classic description 
given by Da Costa. Among the commonest symptoms complained of are 
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invaiiably breathlessness ; almost always a sense of exhaustion after effort, 
physical or mental, giddiness and headache ; frequently palpitation, prse- 
cordial discomfort or pain, depression of spirits, and irritability of temper , 
and less commonly fainting attacks, nervousness, loss of emotional control, 
lack of power of concentration, impairment of memory, sleeplessness, dis- 
agreeable dreams, tremors of the hands, and vasomotor symptoms, such as 
flushing, and numbness, coldness, and pallor or lividity of the extremities. 
Shortness of breath is* usually related to exertion or emotion, being out of 
proportion to either, and the respiratory rate may rise to 40 or even 70 per 
minute. The respiratory rate is always normal while asleep, and usually 
so apart from physical exertion and emotion. The sense of exhaustion after 
effort may be extreme. Giddiness is associated with physical exertion or 
with change of posture, especially the latter ; as also are fainting attacks, 
which may be accompanied by loss of consciousness. Headache usually 
occurs after exertion, and may be severe, throbbing and localised in the 
frontal region. Palpitation is generally induced by physical exertion or 
emotion, but it may be nocturnal, and occasionally occurs apart from these. 
Pain is usually related to exertion, less frequently to emotion, and is occa- 
sionally nocturnal. It is commonly limited to the praecordium, but some- 
times radiates to the back, to the neck, or down the left arm. The cardiac 
rate is increased, and also the increase in rate on physical exertion, emotion, 
and the assumption of the upright posture after lying down is in excess of 
the normal, as is also the time which elapses before the pulse-rate returns to 
its rate prior to exertion. The blood-pressure is usually not increased, but 
the increase on physical exertion and as a result of emotion is exaggerated. 
The apex-beat is often unduly visible and palpable, but it is not heaving in 
character. On X-Ray examination, the heart is not found to be enlarged. 
Not infrequently the first sound is shortened and sharp, and the second 
sound at the apex accentuated. A systolic murmur is sometimes audible, 
often having its point of maximum intensity in the pulmonary area. There 
is nothing abnormal revealed on electro-cardiographic examination. The 
deep reflexes arc usually exaggerated. There is a moderate leucocytosis, 
the lymphocjrtes being relatively increased in number. 

Diagnosis. — There are certain fundamental distinctions between primary 
cardiac overstrain and “ soldier’s heart.” In the latter, the sense of ex- 
haustion after effort is more prominent ; giddiness and fainting attacks are 
more associated with change of posture and less with physical exertion ; and 
there is much more likely to be depression of spirits and other nervous 
symptoms, as well as vasomotor symptoms. It is necessary to diagnose the 
condition from cardiac hypertrophy ; in the latter, the apex-thrust is slower 
and longer than normal, and the first sound is long, low in pitch, and muffled. 

Pro^osis. — This is, generally speaking, not good, from the point of 
view of complete recovery, a majority not being able to return to their 
occupation. 

Treatment.— PropAyJaciic.-— Slow and carefully graduated training rs 
especially advisable in recruits whose occupations have been sedentary. 
Curative , — Investigations should be conducted for septic infection, eepeci* 
ally from the teeth, the fauces, and the colon. Efforts should be directed, 
towards the restoration of the patient’s general bodily and mental health* 
To this end, fresh air and graduated exercises, especially in the form of games 
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to begin with, are enjoined. It is of great importance to secure an ample 
amount of sleep, and for this, as well as for excitability or irritability of the 
nervous system, bromides, at first itf the usual dosage and continued in 
smaller dosage, are frefquently of value. Digitalis is of no avail. Those 
oases in which there are indications of a slack vasomotor system are some- 
times greatly relieved by wearing a belt to act as a general support for the 
abdomen, 

Fkrdertck W. Price. 


CLINICAL ELECTRO CARDIOGRAPHY 

By means of the electro-cardiograph it is possible to obtain graphic records 
of the movements of both auricles and ventricles, to study the time-relations 
of their contractions, and to measure the function of conductivity, not only 
of the auriculo-ventricular junctional tissues, but also that below the division 
of tjie auriculo-ventricular bundle into two branches — that is, after its 
entrance into the ventricular muscle. In addition, it tells us the point of 
origin and path of conduction of the stimulus for contraction. 

All the various forms of irregular action of the heart can be identified 
with certainty. The electro -cardiograph affords the most precise means of 
investigating the function of the myocardium. Disease of the myocardium, 
by interfering with the normal path of the wave of excitation, modifies the 
form of the ventricular complex. The instrument is often of great value in 
the diagnosis of coronary disease and infarction of the heart ; it contributes 
the most certain sign of transposition of the heart ; it gives evidence of 
left- or right-sided preponderance when either exists ; it is sometimes of 
value in the diagnosis of chronic valvular disease and congenital morbus 
cordis ; and during the administration of quinidinc in the treatment of 
persistent auricular fibrillation and persistent auricular flutter, the changes 
in the cardiac rhythm induced by the drug may be followed, and the dosage 
controlled accordingly. 

It has been known for a considerable time that changes in electric potential 
take place in muscle when it contracts, and. further, that a record of these 
changes may be obtained by connecting the muscle with a sensitive galvano- 
meter by means of electrodes. 

A. I). Waller, in 1887, employed a capillary electrometer to register the 
changes in electric potential in the human heart during contraction. He 
demonstrated that these changes were distributed through the body, and he 
used the moist skin surfaces of the arras and legs ds leads, connecting them 
with a galvanometer. 

Einthoven employed the string galvanometer to register the changes 
in electric potential in the human heart. He modified this instrument, 
the Einthoven string galvanometer being now generally employed in 
physiological and clinical investigations.^ In the Einthoven galvanometer' 
there is an exceedingly fine silvered glass fibre, which is suspended in a box 
and placed vertically between the poles of a powerful electro-magnet. 
When a current passes through this fibre, minute movements of the fibre 

^ The electro-oardiograph, supplied by the Cambridge Sciontifio Instrument Co. Ltd. 
is^ in my opinion, the most satisfactory. 
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take place. The shadow of the oscillating fibre is magnified, and projected 
on to a photographic screen, and in this way a photograph of these move^ 
ments is obtained. The sensitiveness of the fibre can be adjusted by altering 
the tension, the standard generally adopted being that of Einthoven, i.e. 
that when a difference of potential of one millivolt is passed through the 
fibre, this gives a deflection on the plate of 1 cm. in amplitude. 

Recently some wo^jeers employ valve modification and a mirror galvano- 
meter instead of the string galvanometer. Both varieties of electro-cardio- 
graphs are now made in reliable portable form, which can be taken to the 
bedside of the patient. 

The common practice is to accept three leads and the following nomen- 
clature, i.e. lead t, or the transverse, a lead from the right and left hands ; 



Fig. 60. — Electro-cardiogram of a normal subject. The first deflection, F, is dfle to the 
contraction of the auricles ; the others are the result of the contraction of the ven- 
tricles, and are termed Q, R, S, and T. In normal subjects the amplitude of all the 
deflections is usually greatest in lead II, especially the deflection R, 

lead IT, or the axial, from the riglit hand and loft foot ; lead III. or the 
left lateral, from the left hand and left foot. 

Oscillations may result from tremor of the somatic muscles, and may 
somewhat resemble thefee due to auricular fibrillation ; the differential 
diagnosis will be discussed later. 

rThe record of the changes in electric potential which take place in the 
heart during contraction is called an electro-cardiogram. 

If a normal electro-cardiogram be studied, certain upward and 
downward deflections are seen in each cardiac cycle, the former being 
the more important (Fig. 60). These deflections may exhibit considerable 
variations in amplitude and form. Following Einthoven, the deflections 
are called P, Q, R, S, and T, in some instances T being followed by U during 
the early part of diastole. That portion of the electro-cardiogram from the 
beginning of P to the commencement of Q is called the auricular complex, 
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and that portion between the commencement of Q to the end of T is called 
the ventricular complex. The interval between T and the following P 
represents diastole. 



Fig. 01. — Electro-cardiogram showing inversion of T in lead I. There is also 
left-sided preponderance. 



Fig. 62. — Electro-cardiogram showing inversion of T in lead ill. 


The first deflection, P, is due to the contraction of the auricles. Q, R, 8 
and T are due to the contraction of the ventricles. P is a small, blunt and 
rounded, upward deflection. Following P the string either remains at zero^ 
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Fiq. 03. — Klectro-cardiogram showing inversion of P in lead III. There is also 
right-sided preponderance. 



Figs. 64, 65 and 66. — Electro-cardiograms from three different subjects, 
showing bifurcation of JR. 
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01 descends somewhat. Q and S are downward, steep deflections, usually 
of small amplitude. Q passes at once into 22, which is an upward sharp 
spike, and of greater amplitude than any of the other deflections. 8 follows 
immediately upon 22. During the interval between 8 and T the string remains 



Fig. 67.--Klectro-cardiogram showing bifurcation of 1 \ 


at zero. T is an upward, prominent, broad, blunt deflection. Inversion of 
T in lead I (Fig. 61) and in lead II may be regarded as pathological. Inver- 
sion of T in lead III (Fig. 62) may sometimes be pathological, but as it is 
not infrequently found in health its significance is uncertain in a single 
examination. It, therefore, follows that it is of essential importance to 
know whether the deflection was formerly upright. For the effect of digitalis, 
see p. 1006. If P (Fig. 63) be a downward deflection in lead I, II or III it is 





Figs. 68, 69 and 70.'~£lectro-cardiograms from three different subjects, showing 
bizarre types of QR8 group of deflections. 


abnormal. Bifurcation of It (Figs. 64, 65 and 66) and 8 is occasionally 
found in normal individuals, and of P (Fig. 67) more rarely. Bizarre types 
of the Q, 22, 8 group of deflections are occasionally to be noted (Figs. 68, 
69 and 70). 



CLINICAL ELECrrHO-CARDIOGRAPHY 


987 

R and T are the most constant deflections, the former more especiaUy 
so ; Q and S are not infrequently absent ; while the V deflection is of very 
uncommon occurrence. * 

In normal subjects the amplitude of all the deflections is usually greater 
in lead II, especially the deflection R, while the deflections in lead III are 
not infrequently of small amplitude. 

The time-distance between the beginning of P and the commencement of 
Q, or between P and R, as the case may be, is an index of the As-V$ interval, 
that is, the interval separating the commencement of auricular and ventri- 
cular contraction, and is a measure of the function of conductivity of the 
auriculo-ventricular bundle above its division into two branches ; it is called 
the P-Q or P-R interval. The rule is to employ the P~ R interval, on account 
of the frequent absence of the Q deflection. In normally acting hearts 
this interval does not measure more than 0*18 second (Fig. 60). If it 
exceeds this (Fig. 85), we may conclude that there is delay in the conduction 
of the stimulus from auricle to ventricle ; this means that the function of 
conductivity is depressed, and that probably there is some affection of the 
auriculo-ventricular bundle. The P-R interval is a more reliable indication 
of the rate of conduction of the stimulus for contraction than the a-c interval 



Fio. 71. — Electro-cardiogram in which P and T coincide and superimpose. 


in a polygraphic tracing, because the presphygmic interval and the period 
between the opening of the aortic valves and the carotid pulse aremot in- 
cluded. The period oi time occupied by the ventricular complex is approxi- 
mately that of the ventricular systole. The initial group of ventricular 
deflections (Q, jR, S) corresponds to the initial events of ventricular systole — 
in other words, to the spread of the wave of excitation in the ventricular 
muscle. The period of time occupied by this group is of great importance, 
being a measure of the time during which the various parts of the ventricular 
muscle are passing into activity. It is normally not more than one-tenth 
second. If it is increased, it indicates a delay in the conduction of the wave 
of excitation through the ventricular muscle. The period of time between the 
S and T corresponds with the time during which the mass of the ventricular 
muscle is in contraction. The Q-T, or JR-T, interval occupies about 0’32 
second. When the cardiac rate is unusually frequent the duration of tiie 
diastolic interval is shortened, so that the deflection T approaches more and 
more to the following P, and P and T may even coincide and superimpose 
(Fig. 71). 

The form of electro-cardiographic curves depends upon the point of 
origin and paths of conduction of the stimulus for contraction ; any de- 
parture from the normal in respect of either of these will, therefore, result in a 
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corresponding alteration in the form of the electro-cardiogram. A normal P 
signifies that the stimulus for contraction arises in the remains of the sinus 
venosus at the orifices of the great veins, and that from this point the stimulus 
spreads over the whole of the auricles along the normal paths. When P 
is abnormal, as, for instance, inverted, it is believed that the stimulus for 
contraction arises at some site other than the sino-auricular node, or that the 
paths of conduction are abnormal. Similarly, a normAl ventricular complex 
signifies that the ventricles have contracted in response to a stimulus which 
has arisen above the level of the division of the auriculo-ventricular bundle 
into its two main branches, and that from this point the stimulus proceeds 
along the normal paths ; and an abnormal ventricular complex signifies 
either that the stimulus for contraction has arisen at some point below 



Fig. 72. — Electro-cardiogram showing predominant hypertrophy of the left ventricle. 

the level of the division of the auriculo-ventricular bundle, or that, when 
supra-ventricular in origin, the paths of conduction are abnormal. 

Electro-cardiograms of a number of healthy persons all present different 
features, but the curve in each case will present individual characteristics 
which are constant. The form of electro-cardiogram is modified by age, and 
by displacement of the heart — from whatever cause. Diminution in the 
amplitude of T occurs with advancing age. 

Cardiac Hypertrophy. — It has been previously pointed out that in 
cardiac hypertrophy, while both ventricles are more often affected than one 
alone, one ventricle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
veal^ by the electro-cardiograph. If in cardiac hypertrophy an electro- 
cardiogram does not indicate either right- or left-sided preponderance, we 
may assume that the hypertrophy involves both ventricles approximately 
equally. 

In left-sided preponderance, in lead I, R is large and may be very large 
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and 8 is small or absent ; in lead III, R is small or absent, and S is deep 
and may be very deep, and Q is most pronounced in lead I (Figs. 61 and 72). 
The deflections of greatest amplitude in leads I and III, therefore, point 
away from each other. 

In right-sided preponderance, in lead I, R is small or absent, and 8 is 
deep and may be very deep ; in lead III, R is large and may be very large, 
and 8 is small or absent ; and Q is most pronounced in lead III (Figs. 63 
and 73). The deflections of greatest amplitude in leads I and III, therefore, 
point towards each other. 

In marked left-sided preponderance, such as in aortic valvular disease 
or in hypertension, there is often inversion of T in lead I ; and in marked 
right-sided preponderance there is frequently inversion of T in lead III. 
Barnes and Whitton have suggested that these changes in the T deflections 



Fio. 73. — Eleotro-cardiogram showing predominant hypertrophy of the right ventricle. 


result from mechanical strain on one ventricle rather than actual disease of 
the myocardium, other than hypertrophy. 

In extreme preponderance of either ventricle, the period of time occupied 
by the Q, R, 8 group of deflections may be increased, exceeding one-tenth of a 
second. 

In the diagnosis of preponderance of either ventricle it is necessary to 
exclude displacement of the heart, for the following reason. The electrical 
axis of the organ is influenced by the anatomical axis, so that displacement 
may give rise to electro-cardiographic curves of right- or left-sided pre- 
ponderance. Thus, a horizontal position of the heart with a high diaphragm 
tends to produce a curve of left ventricular preponderance ; while a vertical 
position of the heart with a low diaphragm, as seen in asthenic subjects, tends 
to produce that of right ventricular preponderance. 

It is also necessary to distinguish between predominant hypertrophy of 
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the left or right ventricle and a lesion of the left or right main branch of 
the auriculo-ventricular bundle (new nomenclature) respectively. This is 
referred to on p. 997. , 



Figs. 74 and 76. — Electro-cardiograms from two different subjects, showing increased 
amplitude of the deflection P. 


It is said that the amplitude of P is increased (Figs. 74 and 75), or even 
doubled, in hypertrophy of the auricles. Some writers, however, state that 
this is occasionally to be met with in normal hearts. 



Figs. 76 and 77. — Elcctro-cardiograms from t\^o different cases of mitral stenosis. The 
deflection P is increased in amplitude, and is also broad, has a flat top, and is bifurcate. 


Chronic Valvular Disease. — In many cases of aortic incompetence the 
ventricular complexes are the same as those of predominant hypertrophy 
of the left ventricle. In mitral stenosis the amplitude of the deflection P is 
often markedly increased, and not infrequently it is also broad, has a flat 
top, and is bifurcate (Figs. 76 and 77). These features, when present, are 
of diagnostic value. While a marked increase in the amplitude of the de- 
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flection P is especially found in mitral stenosis in which there is hypertrophy 
of the auricles, in my opinion it is not justifiable to diagnose the lesion from 
this alone. In many cases of mitral stenosis the ventricular complexes are 
the same as those of predominant hypertrophy of the right ventricle. When 
auricular fibrillation supervenes in mitral stenosis, the curves will present 
features characteristic of that condition. In many cases of aortic incom- 
petence, the ventricular complexes are the same as those of predominant 
hypertrophy of the left ventricle. 

Congenital Heart Disease. — It is said that an increase in the amplitude 
of the deflections is often found in congenital heart disease. 



Fio. 78. — Electro-cardiogram from a case of transposition of the heart. All the ^ 
deflections in lead 1 are inverted. 

• 

Transposition op the Heart. — In this condition all the deflections of 
a curve from lead I are inverted (Fig. 78). It is believed that this form of 
electro-cardiogram is found in no other condition. 

Sinus Irregularity. — The electro-cardiogram of this rhythm may 
readily be identified (Figs. 79-81). As the stimulus for contraction takes 
its origin at the physiological site, and from this point pursues a normal 
coarse, the auricular and ventricular complexes are of normal form, and 
the ventricular complexes follow the P deflections after a normal interval. 
As, however, there is a variation in the length of the diastolic 
intervals, variations are found in the length of the interval between T 
and P. 

Extra-Systoles. — Extra-systoles may be readily recognised by means of 
the electro-cardiograph, and usually their site of origin. 

In the ventricular variety (Fig. 82) the ventricular complex occurs 
earlier than the anticipated time. As the point of origin of the stimulus 
for contraction is below the division of the auriculo-ventricular bundle into 
its two branches, it is abnormal in form ; it is of larger amplitude and is 
diphasic. 
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Figs. 79, 80 and 81. — Electro-cardiograms from three different subjects, showing 
sinus irregularity. The auricular and ventricular deflections are of normal form, 
but there are variations in the length of the interval between T and P. 



Fio. 82. — Electro-cardiogram showing ventricular extra-systoles, marked ExM, The 
corresponding P deflections are embedded in the diphasic variations. There is 
also inversion of T in lead I, and left-sided preponderance. 
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There are two main varieties of ventricular extra-systoles, and it is 
usually possible to differentiate them by means of the electro-cardiograph. 
In one, the ventricular complex consists of an upward, tall and pointed 
deflection, and then of a downward and broader deflection, in lead I ; and 
of a downward, deep and pointed deflection, and then of an upward and 
broader deflection, in lead III. In the other variety, the ventricular complex 
consists of a downward, deep and pointed deflection, and then of an upward 
and broader deflection, in lead I ; and of an upward, tall and pointed deflec- 
tion, and then of a downward and broader deflection, in lead III. It is 
probable that the first variety has its origin in the left ventricle or apical 
portion of the heart, and the second in the right ventricle or basal portion 
of the heart. As in the case of bundle-branch block, however, the question 
is at present sub judice. The direction of the deflections in lead II is usually 
the same as in lead III, but the reverse may be the case. 

In the ventricular variety of extra- systoles, the auricle maintahis its 



Fkj. 83. F]ectro-o£ii(iiograrn shovvjiig auricular extra-systoles, marked JiJx.S. The 
liiemature P clellectioiis are of normal form in lead I, and of abnormal fonn — being 
inverted — in lead II, I he premature ventricular complexes are of abnormal form. 
'I’lio third extra-systole in lead 1 is blocked. 


usual rhythm, and contracts as the result of the normal stimulus from the 
sinus. It follows, therefore, that the corresponding P deflection appears at 
the anticipated time and is normal in form. But it is usually embedded in the 
ventricular complex, although it may be detected in this part of the electro- 
cardiographic curve in some cases, and occasionally is nearly separate. 

If the ventricular extra-systole take place after the normal auricular 
contraction, and the wt^ve of contraction from the auricle have reached 
the ventricle and met that of the premature ventricular contraction in the 
ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both normal and abnormal features. 

The site of origin of an extra-systole may occasionally be at one time the 
basal or right portion of the ventricle, and at another the apical or left portion, 
in the same subject. 

The departure from the normal form of electro-cardiogram is not nearly 
so pronounced in auricular as in ventricular extra-systole. In this variety 
(Fig. 83), the P deflection takes place before the anticipated time. As the 
point of origin of the stimulus for contraction is at a site other than the sino- 
auricular node, the P deflection is usually abnormal in form, often being inverted 

63 
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(lead II). Sometimes, however, the premature P deflection is of normal form 
(lead I). The P deflection is usually followed by a premature ventricular com- 
plex. This is usually of normal form, since the stimulus for contraction is 
supra-vcntricular in origin and thence travels along the usual paths. Some- 
times, however, the premature ventricular complex is of abnormal form (Fig. 
83), due to the stimulus for contraction from the premature contraction of 
the auricle not reaching the various portions of the ventricular muscle in the 
normal manner. It may be even diagnosed as arising below the division of 
the auriculo- ventricular bundle into two branches. Abnormal ventricular 
complexes are almost always found only when there is diminished conduc- 
tion along the auriculo- ventricular junctional tissues ; and in some cases the 
stimulus for contraction does not reach the ventricle at all, in which case the 
premature contraction of the auricle is not followed by a premature contrac- 
tion of the ventricle — “ blocked auricular extra-systole ” (third extra-systole 
in lead I of Fig. 83). In auricular extra-systole, the premature contraction 



Fia. 84. — Klectro-cardiograin showing auriculo- ventricular exlra-systolcs, marked Ex.S. 

In that of lead 1 the premature dctlection occurs before that of the ventricular 

complex, while that in lead II is einbf?dded in the ventricular complex. 

of the^auricle may take place so early as to coincide with the ventricular con- 
traction of the preceding cycle, in which case P and T supcTim])Ose. 

In the auriculo- ventricular variety (Fig. 84). there is prematurity of the 
P deflection, and also of the ventricular com])l(*x. The vimtricular complex 
is of normal form, as its stimulus for contraction is supra-ventricular in 
origin and thence travels along the normal paths. In cases in which the 
premature contraction of the chambers is absolutidy synchronous, the P 
deflection is embedded in the ventricular complex: (\n lead II). When, on 
the other hand, the auricular contracd/ion occurs before that of the ventricle, 
the P deflection is of abnormal form, often being invert(‘d, and tlie P~R 
interval is diminished (in lead I). 

Occasionally the beat immediately following an extra-systole arises from 
the same site as that of the premature contraction. 

Sino-Auricular Block. — In this condition there is an absence of 
both the auricular and ventricular complexes during the abnormally 
long pause. 

Auriculo- Ventricular Block. — In the first degree of depressed con- 
ductivity (leads I and III of Fig. 85) there is merely an increase of the P-i2 
interval, it exceeding 0 18 second. In the second degree, the P deflections 
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are found at regular intervals and are normal in form, but more frequent 
than the ventricular complexes— even twice (lead II of Fig. 86), three times 
or more, according to the degree of block ; in other words, sometimes the P 



Fio. — Flectro-cardio^am showing partial heart-block. In each lead there is an 

increase of the P-R interval, and in lead II there is also continuous 2 : 1 rhythm, 
eveiy other stimulus from the auricle failing to reach the ventricle. There is also 
inversion of T in lead III and left-sided preponderance. 



Fio. 80. — Electro-cardiognim of leads I and II, showing complete heart- block, or dis- 
asBociation of the auriculo-ventricular rhythm, the auricles and ventricles beating 
independently of each other. 


deflections are not followed by ventricular complexes. But, unlike complete 
heart-block, on each occasion the ventricular complex is preceded by a P 
deflection. In complete heart-block (Fig. 86), the P deflections are found at 
regular intervals and are normal in form, and besides being more frequent 
than the ventricular complexes, the time-relation between the P deflections 
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and the ventricular complexes is a constantly varying one — the P deflection 
aD one time preceding, at another following, and sometimes again coinciding 
with the ventricular complexes. The ventricular complexes are of normal 



Fig. 87. — Klectro-cardiogram showing a lesion of the left main branch of the 
auriculo- ventricular bundle (new nomenclature). 



Fia. 88. — Electro cardiogram showing a lesion of right main branch of the auriculo> 
ventricular bundle (now nomenclature). There is also auricular fibrillation. 


form, as the point of origin of the stimulus for contraction is above the division 
of the auriculo-ventricular bundle into its two branches. 

BuNDiiE-BRANCH Block. — A lesion of either of the two main branches 
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of the auriculo- ventricular bundle may be recognised by means of the electro- 
cardiograph. When the right branch is involved, the wave of excitation 
from the auricle travels to both ventricles along the left branch, the left 
ventricle thus being excited before the right. When the left branch is involved, 
the wave of excitation travels along the right branch only, the right ventricle 
being excited first. Each ventricular complex is preceded by a normal 
auricular deflection, P. but the form of the ventricular complexes is abnormal 
and characteristic. The ventricular complexes are of increased amplitude 
and diphasic. The initial deflections, Q, /i, S, are wider tha i normal, exceed- 
ing one-tenth of a second in duration, and usually notched or splintered. 
The terminal deflection, T\ j^oints in the opposite direction to the main 
initial deflection in leads I and III. In lead II, Q, 2?, S is usually of less 
amplitude and often diphasic ; T may point in either direction. In the 
diphasic v(mtricular complexes of leads I and III there is usually no iso- 
electric period between Q, R, S, and T, 

It has hitherto been supposed that in right bundle-branch block the 
main initial deflection is directed upwards in lead I, and downwards in lead III, 
as in left ventricular i)re[)onderance ; and that in left bundle-branch block 
the main initial deflection is directed downwards in lead I and upwards in 
lead III, as in right ventricular preponderance. Tliis terminology of bundle- 
branch block curves was based largely on experiments on animals. Patho- 
logical investigations in cas(‘s of bundle-branch block in man have sometimes 
lent support to these experi mental observations, but not constantly. Recently, 
Oppenheimer, Wilson and other workers in America have adduced evidence, 
based partly on direct obser\ations on the exposed human heart, which 
suggests that curves hitherto designated right bundle-branch block indicate 
left bundle- branch blo(?k, and vice versa. The whole question is at present 
sub judice, and is of acad(‘mic rather than of practical importance. At 
present, two types of (mrves indicative of block in a main division of 
the bundle may be recognised: (1) The common typo (hitherto termed 
right bundle-branch block), in which there is a large R' in lead I and 
a large S in lead III, T' pointing downwards in lead I and upwjjrds in 
lead ill. (2) The rare type (hitherto termed left bundle-branch block) in 
which there is a large S' in lead I, and a large R in lead III, T' pointing 
upwards in lead I and downwards in lead HI. 

It is necessary to distinguish between preponderance of the left or 
right ventricle and a lesion of the left or right main branch of the 
auriciilo-ventricular bundle (new nomenclature) respectively. The dis- 
tinguishing features are that in bundle-branch block, the initial de- 
flections, Q, R, S, art* wider than normal, and are usually notched 
or splintered, and T' points in the opposite direction to the main initial 
deflection in h»ads I and III. 

Partial BuNnLl^-BuA^Hnl Block. — In this condition either of the two 
main branches of the auriculo- ventricular bundle may be affected in one of 
the two following Avays : (1) The wave of excitation along the affected branch 
is merely delayed. (2) More rarely, some only of the waves of excitation 
along the affected branch are blocked, and travel to both ventricles along 
the other branch. Cases of 2 : 1 partial bundle-branch block have been 
recorded. 

In the first variety of partial bundle-branch block the ventricular com- 
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plexes are transitional in form between those of complete bundle-branch 
block and those of the normal supra-ventricular type. In the second variety 
the electro-cardiogram shows some ventxicular complexes of complete bundle- 
branch block form and others of the normal supra-ventricular type. 





Intra-Ventricular (Arhortsation) Block. — In this condition there is 
diminished conduction in the Purkinje fibres, and it is believed by some 
that it may be recognised by means of the electro cardiograph. The initial 
part of the ventricular complex (Q, 7?, S) is wider than normal, usually 
exhibits notching or splintering, and the curve is of low voltage. 
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Alternation of the Heart. — This may be sometimes lecogniscd by 
means of the electro-cardiograph, by an alternation in the amplitude of the 
deflections due to the contraction of 4;he ventricle (Fig. 97). Both the R and 
T waves may be aflected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphygmogram without 
any corresponding evidence in an electro-cardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg- 
mogram and electro-cardiogram does not always correspond ; i.e, the smaller 
ventricular deflections correspond with the larger pulse-wave. 

Auricular Fibrillation. — In auricular fibrillation the electro-cardio- 
gram is characteristic (Figs. 89-93). Apart from the very rare cases of 
complete auriculo-ventricular block, when the rhythm is regular, the rhythm 
of the ventricular complexes is completely irregular ; the R deflections occur 
at irregularly irregular intervals ; the amplitude of the R deflections varies 
from cycle to cycle ; and there is often no relationship between the length of 
a pause and the amplitude of the R deflection which follows it — i.e. a short 
pause may be followed by an R deflection of large amplitude and a long pause 
by one of small amplitude. When the ventricular rate is slow or very rapid, 
the irregularity may be only slight. When the ventricle contracts only in 
response to stimuli received from the auricle through the normal channel, 
all the ventricular complexes are of normal form. Such, however, is not the 
case when there are superadded ventricular extra-systoles, or when there is 
also a lesion of cither main branch of the auriculo-ventricular bundle (Fig. 88). 

There is an absence of V deflections ; these cannot be present because the 
'auricle docs not contract. There arc, on the other hand, oscillations during 
diastole caused by the fibrillating auricle, occurring at the rate of about 450 
per minute, and irregular in time and form. These are most evident in 
cases of slow cardiac action, whereas if the action be frequent it is often 
difficult to detect them. Their size varies, being sometimes very minute 
and sometimes of considerable size. They may coincide with the T deflections, 
in whicli case the outline of the latter is altered. 

These oscillations should be distinguished from those which occur as a 
result of tremor of the somatic muscles. These are of frequent occurrence 
in the subjects of Graves’ disease, and may be of considerable size. Oscil- 
lations due to auricular fi>)rillation may be distinguished from those re- 
sulting from tremor of the somatic muscles by the fact that in the latter 
case they are of more frecpient occurrence — about 50 })er second — and occur 
at regular intervals, the deflection P or some indication of it may be noted, 
and the ventricular complexes do not occur at irregularly irregular intervale. 

It is further nccessAry to distinguish electro cardiograms of auricular 
fibrillation from those of auricular flutter. This will be referred to later. 

Auricular Flutter. — In this condition it is of especial importance 
to analyse the three leads (Figs. 94-96). The P deflections may range from 
180 to 380, perhaps being usually between 280 and 300 per minute. In all 
leads they occur at regular intervals, and are of abnormal form, often being 
inverted, and in each lead of any given case they are almost invariably of 
constant form. In lead I their amplitude is comparatively small, while in 
leads II and III their amjditude is greater. Almost invariably there are 
two or more P deflections to each ventricular complex. The latter usually 
occur at regular intervals, and are of normal form, being of supra-ventri- 
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cular origin. The ventricular complexes are superimposed, modifying the 
outline of some, or very rarely all, of the P deflections. In some instances 
T may be detected. 

As has just been noted, it is necessary to distinguish the clectro-cardio- 





Fio. 95. — Electro-caniiogram from a uuae of auricular flutter, with 4 : 1 heart-block. 


grams of auricular flutter from those of auricular fibrillation. In the case of 
the latter, the R deflections occur at irregularly irregular intervals ; the 
amplitude of the R deflections varies from cycle to cycle ; and there is often 
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Fia. 90. -Electro-cardiogram from a case of auricular flutter. The auriculo- ventricular 
ratio is sometimes 2:1, at others 3:1, and at others again 4:1. The response 
of the ventricle to auricular contraction being at irregular intervals, there* is irregu- 
larity of the ventricular rhythm. 



Fio, 1)7. — Electro-cardiogram from a ca.so of paroxysmal tachycardia. The point of 
origin of the new rhythm is situated in the auricle. The P dellection is inverted 
and coincides with the ventricular contraction of the preceding cardiac cycle. It 
might be regarded as auricular flutter, in which the ventricle responds to each auri- 
cular contmetion. The rate is between 190 and 200 per minute. There is alter- 
nation in the amplitude of the R deflections. 
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no relation between the length of a pause and the amplitude of the deflection 
R which follows it, i.e. a short pause may be followed by an R deflection of 
large amplitude, and a long pause by one of small amplitude. In the case of 
auricular flutter, it will be found that these features are not present, even 
though the ventricular rhythm is markedly irregular. Further, the deflec- 
tions due to auricular systole in cases of auricular flutter may be distinguished 
from the oscillations found in auricular fibrillation. In the case of the former, 
they are less frequent, rhythmic, and almost invariably of constant form ; 
whereas in the latter they are more numerous, irregular in rhythm, and in- 
constant in form. 

Nodal Rhythm. — In this condition the ventricular complex is of normal 
form, as it is supra-ventriciilar in origin. In cases in which the premature 



Fio. ^ — Klectro-cardio^ram showing sliort parovytjins ot vfiitriculai* lixtia-svatoles. 
There is also inversion of T in lead 1 and left-sided preponderance. 


contraction of the chambers is absolutely synchronous, the P and R super- 
impose. When, on the other liand, the auricular contraction occurs before 
that of the ventricle, the P deflection is of abnormal form, often being in- 
verted, and the P-R interval is diminished. 

Paroxysmal Tachycardia. — As might be iuferred from what has 
been stated cm page 882, elecitro-cardiograms jirescnt different features, 
according to the point of origin and paths of conduction of the stimulus for 
contraction ; for exarnjfle, they may indicate auricular flutter, paroxysms 
of auricular systoles, auricular fibrillation, nodal rhythm, or paroxysms of 
ventricular extra-systoles (Fig. 98). 

Angina Pectoris.- - Left-sided preponderance is usual. In a proportion 
of cases the ventricular complexes arc abnormal. Most varieties of these 
abnormalities may be met with, including flattening or inversion of T in 
lead I, or II, or both ; increased duration, and notching of the Q, Ry S group 
of deflections ; bundle-branch block ; and a large Q deflection in lead III 
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(see below). There may be extra-systoles and some degree of heart-block. 
Other abnormalities of rhythm are exceptional. The changes in the ventri- 
cular complexes may be of considerable value in doubtful cases. Negative 
findings, on the other hand, are of no importance. 

Transient modifications of the electro-cardiograms similar to those of 
coronary occlusion with acute infarction have been observed in some cases 
of angina pectoris during the attacks. Such are of great diagnostic value. 

Coronary Occlusion with Acute Infarction of the Heart. — 
Electro-cardiograms of this disease are usually characteristic and of great 
diagnostic value. They are as follows : 

There is usually an alteration in the R-T (or the S-T) interval. This 



Fig. 99. — Klee tro -cardiogram from a case of infarction of the heart. Taken four days after 
the onset of symptoms. The R -T interval in lead I is in the form of a plateau- 
shaped elevation, and the S-T interval in lead III is in the form of a plateau-shaped 
depression, as indicated by arrows. After Parkinson and Bedford {The Lancet). 

portion of the curve commences from the R or S deflection, either above or 
below the zero level, antt afterwards proceeds in a more or less horizontal 
direction until the T deflection is reached, resulting either in a plateau- 
shaped elevation or in a plateau-shaped depression, respectively. This altera- 
tion is usually most noticeable in leads 1 and III, in which event the corre- 
sponding portions of the curves in these leads point away from each other — 
thus, when there is an R-T elevation in lead I there is an S-T depression in 
lead III (Fig. 99), and vice versa. Sometimes, however, it is best observed 
in lea^s I and II, or in leads II and III and in either case the corresponding 
portions of the curves point in the same direction ; or the alteration may be 
present in one lead only. The foregoing features are perhaps pathognomonic 
of the condition. 
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From a few days to a few weeks later the R-T (or the S-T) portion of 
the curve returns to the zero level. Usually characteristic changes in the 
T deflections in one or more leads, gen'erally the latter, are also to be noted 
(Figs. 100 and 1 01 ). If more than one lead i s irnpUcated, perhaps most frequently 
leads III and II, and next most commonly leads I and II are concerned ; 
while if only one lead, eitlier lead III or I. The T deflections become in- 
verted, their form is usually that of a sharp spike, and their amplitude is 
often large. The T deflections point in the opposite direction to that of 
the previous deviation of the R-T or the S-T intervals respectively. The 
R-T (or the S~T) interval preceding an inverted T deflection often exhibits 


I 


I 


HI 


Fio. 10 1 Kloctro-oardiojjjrams from a 
Fig. r?)0. — Flectro-cardiogram fioni a case of infarction of tho Jieart. Taken 

case of infarction of the heart. thrceweek.saftertheonsotofsymp- 

Taken two and a half weeks after the tom.s. The T deflections in lead I 

onset of .symptoms. The Tdcfloctions arc inverted ; their form is that of a 

in all leads are spikecl and of lar^je sharp .'»pikc, and their amplitude is 

amplitude, and those in loads 11 and rather largo. The T deflections in 

III are also inverted. After Parkin- lead J I are inverted. After Parkin- 

son and Jiedford {The Lancet). son and llerlforrl {The Lancet). 

upward convexity. These features are not so chafactoristic as arc those of 
the first stage, but, taken togetln^r with the clinical features, they alTord 
strong corroborative evidence of the disease. 

In both the foregoing stages, the initial group of ventricular deflections 
{Q, R, S) usually exhibits climinished amplitude, the period of time occupied 
by the complex is often increased, and the latter is usually associated with 
notching or splintering. 

Some changes in the T deflections towards the normal generally suj^rvene 
within a few weeks or months, and ultimately the T deflections in all leads 
may become normal, but sometimes those in one lead remain inverted and 
sharply spiked, and even these changes arc very suspicious. 
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A large Q deflection in lead III (see Fig. 102) is often a noticeable feature 
of electro-cardiograms of coronary occlusion. This, however, is sometimes 







555&S 


I'lG. 103. Elect ro-cardiograra from a case of aurii ular fibrillation fully under the 

influence of digitalis. 

also met with in atheroma of the coronary arteries apart from occlusion, 
being a suggestive sign of tlus disease. 

The foregoing changes in the electro-cardiograms of coronary occlusion 
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with acute infarction of the heart are not constant. But they are frequent, 
and when they do occur are of great diagnostic value. It is necessary to 
point out that it is the successive changes in the curves which are especially 
important. For this reason, serial records taken over a period of time are 
of much greater value than a single one, for in cases in which the latter 
does not reveal the characteristic changes, later curves may do so. It is unusual 
to find an absence of these changes during the whole, of the first two weeks 
after the onset of symptoms, though transient changes may have disappeared 
in later electro-cardiograms. 

In conclusion, deviation in the R-T (or S-T) interval has also been 
recorded in rheumatic carditis, pericardial effusion, pneumonia and urfemia. 
The clinical features of these conditions, however, do not resemble those of 
coronary occlusion. 

It has been pointed out that transient changes in the electro-cardiograms 
similar to those of coronary occlusion have been observed during attacks of 
angina pectoris. 

The Effect of Digitalis. — Electro-cardiograms of patients fully under 
the influence of digitalis may show depression of the R-T interval and of 
the T deflection itself in all leads (see Fig. 103). This should be distinguished 
from the R-T deviation due to coronary occlusion. In the former the 
corresponding portions of the curves always point in the same direction ; 
while in the latter usually they point away from each other in leads 1 and 
III. 

Frederick W. Price. 


DISEASES OF THE BLOOD VESSELS 

Disease of the arteries should be classified from the pathological standpoint. 
Much confusion has arisen from the use of the terra arteriosclerosis , which 
meanaiarterial hardening. This terra has been applied to at least four distinct 
pathological arterial conditions : 

(а) It has ])ecn applied to arteries which have become hardened as the 
result of inflammation. Chronic inflammation of arteries, or chronic arter- 
itis, is usually the result of syphilis, but may be caused by other infections. 

(б) In the degeneration of the intima of the arteries, which is known as 
atheroma, calcification may take pLacc and the artery become hardened. 
Marchandhas given the name athcro-sclerosis to this form of arterial hardening. 

(c) Dcgemjration of the middle coat of the artoTy is also termed arterio- 
sclerosis. This form of hardening is especially marked in those arteries which 
are affected by Monckeberg’s degeneration. The degeneration is accom- 
panied by a deposition of lime-salt in the middle coat. The lime-salt is 
deposited, more or less symmetrically, in rings round the artery. 

(d) The term arterio-sclerosis has also been applied to hypertrophied 
arteries. Here the artery is increased in size, owing to an increase in its 
muscular elements, which are found mainly in the middle coat, and, to a less 
degree, in both layers of the intima. Muscular hypertrophy is the essential 
•change in high arterial pressure. 

It is therefore clear that the term arterio-sclerosis should not be used in 
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describing arterial disease. The classification of arterial disease by Professor 
Turnbull (Quart, Journal Med., 1916] is here adopted : 

(1) Arterial inllammation. 

(2) Arterial degeneration : (a) degeneration of the intima ; and (6) 
degeneration of the media. 

(3) Arterial hypertrophy. 

(41 Arterial infiltration, of which the chief example is amyloid infiltration. 
ARTERIAL INFLAMMATION 

The arteries may be infected from their intima, cither by micro-organisms 
settling on the surface, or by the arrest of an infective embolus within the 
lumen. They may also be infected by micro-organisms reaching the media 
or adventitia through tlie vasa vasorum, or by direct inward spread of 
inflammation from the surrounding tissues. 

Acute Auteritis 

Acufe arteritis was formerly described as a common event in many 
diseases, the old autliorities mistaking staining of the intima for inflammation. 
Acute inflammation of the arteries is, however, a rare disease, and is usually 
met with as a complication in tlie acute infections. The intima of the aorta 
may be iufeettid in cases of septicamiia and pyaemia. This occurs most 
commonly in cases of progressive septic cndo(;arditis, and the organisms 
usually found are stre])tocoeei. Vegetations may be seen upon the intima, 
and the inflammation rapidly involves the subjacent coats. Occasionally 
the aorta may be infected in a septicaemia or pyoomia, through embolism of 
the vasa vasorum, or the ascending aorta may be infected by spread through 
the vessel wall from a pericanlitis. The wall of the aorta may rupture, or an 
aneurysm bo formed. Acute multiple arteritis is most frequently seen as a 
sequel of typhoid fever, but cases have been observed after small-pox, scarlet 
fever, influenza and pneumonia. In many cases the organisms of the disease 
have been found in the vessel wall. * 

Symptoms, — The symptoms depend upon the vessels affected. In the 
case of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelling in the part affected. The pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the ra])idity with which the vessel 
is blocked. In some cases where the oiiMjt is severe, and the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In other cases, several of the arteries may be infected at the 
same time, with higli fever and symptoms of an acute infection. 

Prognosis and Treatment.— In acute arteritis treatment is of little 
avail, the infection always being a very severe one. Every effort should, 
however, be made to avoid infectious gangrene, and in some cases a surprising 
return of circulation may be observed. 

Chronic Arteritis 

iEtioIogy. — Acquired syphilis is by far the most common cause of chronic 
arteritis, which may, however, follow congenital syphilis. Tubwculoua^ 
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endarteritis is not uncommon in the small pulmonary arteries and in the 
arteries of the brain in tubercular meningitis. Endarteritis obliterans may 
also be caused by infection with pyogeriic organisms of a subacute or chronic 
type. Moreover, changes in the adventitia of the small arteries are also 
found in polio-encephalo-myelitis and in encephalitis lethargica. 

Pathology, — Chronic arteritis is a focal afiection, and is found in 
muscular and elastic arteries of all calibres. It is coipraon in the aorta and 
large elastic arteries, and it also frequently attacks the small arteries. The 
large muscular arteries, however, are but rarely affected by syphilis. Chronic 
inflammation of the arteries has been divided into — (1 ) Endarteritis, where the 
intima is affected ; (2) mesarteritis ; and (3) periarteritis, where the external coat 
is involved. In the great majority of cases of inflammation of the smaller 
arteries all coats arc involved. Tlic muscular and elastic fibres tend to bo 
destroyed, and this may result in direct rupture. The changes in the intima 
are very conspicuous. Its layers become very much thickened by inflam- 
matory infiltration and proliferation. In the early stages round cells are 
seen, and later spindle-shaped fibroblasts appear, definite granulation being 
thus formed, while in cases of syphilis plasma cells and eosinophil leucocytes 
are often present. The result of this great thickening in such small arteries 
is markedly to narrow the v(\ssel, and the condition is often termed endarteritis 
obliterans. The lumen of the vessel may finally become completely blocked, 
leading in the brain to cerebral softening, and in other tissues to fibrosis. 
{The adventitia is also greatly thickened in chronic syphilitic arteritis and 
I consists of inflamed tissue infiltrated by lymphocytes, jdasma cells and 
^ occasional eosinophil leucocytes. 

Syphilis of the aorta or syphilitic mesaortitis is a focal inflammation, but 
it may implicate almost the whole length of the aorta. The inflammation 
extends from the adventitia. The vasa vasorum proliferate^, and in most 
cases pass into the intima. About these vessels is a zone of granulation 
tissue. Usually this consists only of plasma cells, lymphocytes, eosinophil 
leucocytes and fibroblasts, but occasionally there are gummata with giant 
cells. Jlndartcfitis of the vasa vasorum is found only in the more intense 
reactions. The elastic fibres of the media are completely destroyed in tlie 
areas of granulation tissue ; occasionally the media is necrosed between 
areas of granulation tissue. The Sp, pallida has been demonstrated in the 
lesions. The intima of the aorta is usually thickened over the areas of 
inflammation, and this thickening has been in the past confused with the 
degeneration of the intima which we know as atheroma. The inflammatory 
thickening of the intima due to syphilis can, in its earlier stages, be dis- 
^ tinguished by the naked eye from atheromatous thickenings by its greater 
t latitude and prominence, its pearly colour, its rubber-like consistency, crenated 
\ outline, pitted surface and freedom from fatty degeneration. The weakening 
fof the vessel wall on account of the replacement of the middle coat frequently 
results in dilatations, varying in size from minute stellate patches to large 
aneurysms. The scarring and pitting are due to fibrous tissue replacing 
the inflamed media and are characteristic of the condition. It should be 
added that in the later stages atheroma usually occurs in the thickened 
intinaa over the areas of inflammation ; also that syphilitic mesaortitis and 
primary atheroma may co-exist, especially in later life. 

The coronary arteries of the heart are often found affected in these cases. 
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Owing to the mesaortitis of the ascending aorta, the orifices of the coronary 
arteries become narrowed or blocked. I'his may cause extensive necrosis 
or fibrous patches in the myocardium. The heart is, therefore, not 
uncommonly enlarged. In addition, frequently we find that the aortic 
ring has expanded, or the aortic valves have become involved by the 
syphilitic inflammation, so that aortic regurgitation is a common sequel. 

The arteries of the \rain are frequently involved by syphilis, which causes 
endarteritis obliterans, and consequent cerebral softening. This change is 
also present in sypliilitic meningitis, where the syphilitic inflammatory 
reaction is more intense. The kidneys are but rarely affected, though occa- 
sionally gummata are flnind. The eyes are not iiifreqiiently attacked, and a 
condition of syphilitic ehoroido- retinitis may be seen on oplithahnoscopic ex- 
amination. In other organs, such as the liver and testicle, gummatous 
necrosis, followed by fibrous changes, is found. In rarer instances the trachea 
and lungs are aflocted. 

Symptoms. Tli“ Mrtiploui.s thar resuh vascular disoabc 

dcjiond upon the organ alTectod. 

In tlu* aorta, the symptoms of aneurysm are a common result from 
syphilis. Aortic regurgitation, with its usual effect on the heart, is also 
common. TJic symptoms of necrosis or fibrosis of the myocardium are severe 
anginal j^ains, often resulting in sudden death. Occasionally the heart 
muscle may give way and the heart dilate, with the usual signs of chronic 
cardiac failure. If the brain is affected by arterial thrombosis, the symptoms 
depend upon the area affected ; hemiplegia, aphasia and hemifinopia may 
all result. Albuminuria is quite uncommon in syphilitic vascular disease. 
Iritis may be present, but the usual condition found in the fundi is choroiditis. 
White patclies aiiiTOunded by pigmented areas give a striking appearance to 
th(; fundus oculi in these cases. The optic disc is often white and atrophied. 
In syphilitic meningitis, cedema of the optic papilla is often present. The 
radial artery is practically always normal to the touch in cases of syphilitic 
vascular disease. 

Course. The course of syjiiiilitic arterial disease is oxtraordjnarily 
variable. The symptoms are generally present in the acute secondary 
stage, from 2 to 5 years from the date of infection, but the vascular disease 
mav exist with cxacerbatiom all through life. 

Prognosis. “TJio prognosis in syphilitic vascular disease is on the whole 
good, if the condition be tak<m early enough and treated properly. It has 
to be remembered, however, that vascular syphilis is often complicated by 
parenchymatous sy]>hilis, ^Yhcrc tlie spirochcetes arc not only found in the 
walls of the vos.sels, butT also in the cercbro-spinal tissues themselves, and 
tills complication certainly increases the gravity of tlie condition. 

Treatment. — Vr 0 ]diylaxis is of tlie greatest importance in syphilitic 
vascular disease. ^A'itli regard to treatment, in the acute stages of syphilitic 
vascular disease it cannot be too strongly urged that mercury is the best 
drug to use. Mercurial inunctions or sulnl>l(i infra imi senior mercurial 
injections should be given for 2 or 3 weeks before any intravenous injections 
are prescribed. Moreover, iodides should be given by the mouth, to absorb 
as far as possible the inflammatory products in the intima- of the vessels 
and to decriasc tlie viscosity of the blood. There is no doubt that the 
indiscriminaiic use of salvarsau and neo-sal varsan in the acute stages of 

64 
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syphilitic vascular disease has been followed by most disastrous results. 
The administration of these strong anti-syphilitic remedies causes further 
swelling of the intima and further blocking and thrombosis of the small 
vessels. After mercury and iodides have been given for 2 or 3 weeks, neo- 
sal varsan may be administered cautiously in small doses and gradually 
increased. 

Thrombo-Angiitis Obliterans* 

This name was suggested by Buerger in 1008 for a disease characterised 
by acute inflammation of the deep arteries and veins, and sometimes a 
j migratory inflammation of the superficial veins in the extremities. Throni- 
\ bosis develops, and the vessels beeome occluded. 

Etiology. -The malady is found almost exclusively in middle-aged 
male Hebrews. The cause is unknown, but the pathological changes suggest 
that it is due to an infection. Syphilis is usually not present, the Wassermann 
reaction being negative. Excessive tobacco smoking has been suggested as 
a predisposing factor. 

Pathology. — Tlie deep vessels of llic arms and especially the latter, 
are occluded by thrombosis in various stages of organisation ; their walls 
are traversed by vessels, and show a little inflammatory infiltration. In 
about a quarter of the cases this is associated with a migratory phlebitis in 
the superficial veins of the limbs. The condition is characterised by extensive 
progressive thrombosis, with organisation, \vith little inflammation of the 
vascular coats. 

Symptoms. — The onset/ is gradual with pains in the feet and toes. The 
patient is unable to walk for more than a few minutes without severe cramp- 
Uke pain in tlie logs (intermittent claudication, see page 1019). The thrombi 
in the superficial veins, when they occur, are also very tender. Redness of 
the extremity, especially when in a dependent ])Osition, is often noted, wliih* 
blanching occurs w’hen the limb is raised. 1 diminution or loss of pulsation 
in the arteries, such as the radial or dorsalis ])edis, is often present. In the 
later stages, the crainp-like pain becomes intense, and the disability in 
walking often leads to marked mental depression. Trophic changes in the 
skin, with gangrene, appear, and fissures and ulcers may occur. 

Diagnosis. — (1) Raraaiid’s disease more often attacks females; the 
upper extremities are most affected ; and X-Rays show marked atrophy of 
the bones of the hands. This is not present in Buerger’s disease. (2) In 
erythromelalgia the limbs become rod and flushed, but the arteries pulsate 
forcibly. Gangrene does not occur. (3) In gangrene due to Monckeberg’s 
degeneration, the calcified arteries may be well seen ))y means of the X-Rays. 

Prognosis. —The course of the disease varies. Some cases progress 
rapidly, while others last for years. Gangrene may require high amputation 
of the limb. 

Treatment. — As the cause is not known, there is no specific treatment. 
With regard to drugs, iodides and nitroglycerine are used. Gentle massage 
and passive exercises are useful. Ultra-violet therapy has been tried. Pain 
is relieved by rest in the recumbent position, and heat applied to the painful 
limb by electric pads or electric light baths is also useful. Ulcers of the legs 
should be treated surgically. 
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Pbkiarteuitis Nodosa 

• 

Periarteritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of 
the medium-sized arteries. 

Etiology. — Young adults are most commonly affected, and males more 
often than females. 'The cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of the disease suggest an 
infectious agent. 

Pathology. — The medium-sized arteries are usually affected, especi- 
ally those of the heart, kidneys and intestines. A remarkably focal 
acute inflammation extends through all the coats of the artery, and 
within the lumen are often found thrombi, which may become organised. 
Aneurysmal dilatation is usually present. White or yellowish-white nodules, 
from the size of a pin’s head to that of a pea, can be seen on the arteries. 
Owing to the alteration in the lumen of the vessels, necrosis and infarcts 
occur in the organs supplied. 

Symptoms. — The disease may commence with bronchial catarrh, or with 
epigastric imin. There is tacli 3 cardia and irregular fever, with marked 
prostration. Acute abdominal pain may be caused by disease of the 
mesenteric arteries — indeed, even perforation of the intestine and peritonitis 
have followed. If the arteries of the heart arc involved, evidence of myocardial 
disease will be present ; and when the kidneys arc affected, blood and casts 
appear in the urine. Occasionally bronchial asthma, cough and haemoptysis 
have been noted. Later, in a small projiortion of cases, nodular swellings, 
varying in size up to a jiea, may be felt in the subcutaneous tissues of the 
abdomen, thorax and limbs. Examination of the blood shows anaemia and 
a moderate Icucocytosis. Blood cultures are sterile. 

Diagnosis. — This is extremely difficult, owing to the variable symptoms 
displayed. In most cases, a pyrcxiitl infection, of unknown origin, has its 
nature revealed only at the post-mortem. Rarely, however, where a node 
was felt in the subcutaneous tissues and excised during life, the effagnosis 
has been made before deatli. 

Prognosis. — In the great majority of cases death occurs within a few 
weeks to a few months after the onset of symptoms. 

Treatment.— Tliis is the same as that of any acute infection. Arsenic, 
mercury and quinidine should all be tried, though tlie results up to now 
have not been encouraging. 


ARTERIAL DEGENERATION 
Degenerations of the Intima 
(1) Atheroma 

Definition. — Atheroma is a variety of arterial degeneration wh ich R%c | >8 
and is almost confined to the intima.' It is characterised by the accumula-' 
tjon of d6briR,.^Lhie]i is at/first fattv and lafer becomes iju prognat e d with 
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lime-salts. The (Ircek word was used by Galen to signify a swelling full of 
gruel-like material. 

Etiology. — There is no doubt that atheroma tends to increase with ad- 
I vancing age. Long life is a question of the blood vessels, and it has been 
well said that a man is only as old ag his arteries. Occasionally the quality 
of the arterial tissue that the individual has inherited is poor, and a tendency 
to atheroma is often seen in all the members of certain families, thus showing 
the influence of heredity in the production of the condition. Much more 
commonly, liowevcr, atheroma results from the amount of wcar-and-tear 
to which the vessels have been subjected. Atheroma appears as a secondary 
change in cardio- vascular hypertrophy, so that it tends to be more frequent 
in patients with hypertension than in other subjects of the same age. The 
afiection is much more common in the male sex than in the female, and in 
subjects who have prolonged and laborious physical work. Moreover, it is 
much more common in the aorta than in the pulmonary artery, and when it 
does occur in the latter it is nearly always associateci with high pulmonary 
tension, e.g., in mitral stenosis and in pulmonary fibrosis. The severity of 
the disease increases with the length of time during which the high blood- 
pressure has existed. Over-eating and stress and strain of modern life are 
probably factors in the aetiology of the condition. The most important 
cause of atheroma is chronic poisoning. Acute degeneration of tli(‘ 
media has been found after typhoid fever in young people, and has 
been caused experimentally by the injection of bacterial toxins, tlironic 
lead poisoning and gout are also tTtiological factors. On the other hand, 
syphilis has no connection with atheroma, though tlie condition of the aorta 
known as syphilitic mesaortitis was for a long time confused with the 
chronic intinial degeneration we now^ know as atheroma. Disease of the 
kidneys probably has no direct relation with atheroma, though the high blood- 
pressure of chronic interstitial renal fibrosis and of secondary contracted 
kidney is an important factor in producing atheroma in the large elastic 
arteries. 

-7 Pathology. — Atheroma occurs in the large clastic and muscular arteries. 

/ The condition is usually most marked in the aorta. The coronary, the cerebral, 
the radial, the brachial and the temporal arteries are frequently affected. 
The condition may attack the retinal arteries. In the slighter degrees, 
minute yellow flecks or patches on the aorta may l)e observed by the naked 
,eye. In the later stages, yellow plaques or buttons are conspicuous, and 
under the microscope masses of large fatty crystals, with a covering layer of 
fibrous tissue, are to be noted. Atheromatous plaques may ulcerate and the 
contents be discharged into the aorta, and thrombi are often deposited on 
the surface of these atheromatous ulcers. As the atheroma may be associated 
with degeneration of the media, a general dilatation of the aorta is very 
common. On the other hand, circumscribed aneurysm very rarely occurs, 
due to severe medial degeneration. The aortic valves are frequently affected 
by atheromatous degeneration, and aortic stenosis or aortic regurgitation 
may result. A yellow atheromatous patch is commonly seen on the anterior 
flap of the mitral valve. Atheroma often causes great narrowing of the 
lumen of the vessels, and eventually a thrombosis may form and complete 
occlusion result ; this is the most dangerous result of atheroma ; it fre- 
quently occurs in the large divisions of the coronary arteries, especially in 
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the anterior interventricular branch of the left, and is not uncommon in the 
vessels of the brain. With regard to the heart, atheroma has a most profound 
influence, owing to the fact that it f s one of the commonest causes of fibrosis 
of the myocardium ; but the chief danger is a sudden blockage of one of 
the coronary arteries, generally the anterior ventricular branch of the left 
coronary. In these cases, if death does not follow immediately, a sudden 
softening of the heart^muscle (myomalacia cordis) may occur, and an aneurysm 
of the heart may result, and in certain rare cases actual rupture of the heart 
wall has followed — a broken heart. In the brain, atheroma results in cerebral 
thrombosis, and is the commonest cause of this condition in old people who 
have not had syphilis. Very commonly, however, especially in those cases 
of atheroma where the blood -pressure is raised, ha3morrhage may occur. 
In most cases of atheroma the ladneys are not involved, though occasionally 
atheromatous plaques may be found on the branches of the renal artery. 
Should, however, one of these plaques be large enough to cause much 
narrowing of an interlobar artery, a wedge-shaped red area of fibrosis in the 
distribution of the artery will occur. The renal changes, however, are 
relatively unim 2 )ortant, and they rarely lead to symptoms during life. 

Symptoms. — The blood-pressure is only raised if the atheroma happens 
to complicate cardio-vascular hypertrophy. In the aorta a diffuse dilatation, 
with pulsation in the supra-manubrial notch, may be present. The radial, 
the brachial and the temporal arteries are frequently irregularly thickened 
and tortuous, and can often be seen pulsating beneath the skin. Atheroma 
of the coronary arteries frequently gives rise to cardiac failure, and angina 
})ectoris may occur ; and sudden death is not uncommon, owing to a sudden 
thrombosis of a large branch. In the brain, hemiplegia usually results from 
haemorrhage and more rarely from thrombosis. Ocular symptoms are rare 
in atheroma of the retinal arteries, w^hich may be seen with the ophthalmo- 
scope to be irregularly swollen and tortuous, but swelling of the optic disc 
and retinitis are not present. 

Prognosis. —The course and prognosis are extremely uncertain. Circula- 
tion through tlie diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis may occur with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment. — The treatment of atheroma is unsatisfactory. Prophy- 
laxis exists in the removal of the cause when possible. Great attention 
should be paid to diet, and repletion should be studiously avoided. Alcohol 
and tobacco should be taken with greatest moderation, and attention should 
be paid to regular exercise, and the action of the skin should be assisted by 
warm baths. It is doubtful if drugs arc of value in the treatment of atheroma ; 
possibly small doses of iodide of potassium may be of some use in absorbing 
tlie degenerative products and assisting in the circulation of the blood through 
the obstructed areas. 

(2) Other Degenerations allied to Atheroma 

Atheroma is characterised by an accumulation of fatty debris in the 
intima. There arc closely allied intimal degenerations, in which this 
feature is absent. 

In one form, which may bo called fbrofic degeneration, muscle fibres, and 
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to a less extent elastic fibres, disappear after little or no fatty degeneration, 
and tile intima becomes fibrotic. This degeneration may be found in any 
artery, but is very common in the smaller arteries, for instance, the inter- 
lobular and afferent arteries of the kidneys. In such small arteries atheroma 
is very rare. 

Another modification, called hyaline degeneration, affects the ultimate 
arterioles in the kidney and other organs. In this form the muscle and 
elastic fibres disappear rapidly, and the intima becomes swollen and hyaline, 
and usually fatty. An intima is formed in the ultimate arterioles in almost 
all cases of cardio-vascular hypertrophy, but otherwise only in exceptionally 
severe medial degenerations. Consequently this hyaline degeneration is 
common in cases of persistently high blood-pressure, but is otherwise very 
rare. 

Both these forms of intiinal degeneration arc of the greatest import- 
ance, because intimal fibrosis is much less focal than atheroma, and both 
forms, in affecting arteries of small calibre, lead even more than atheroma 
to a narrowing of the lumen sufiicient to cause isehaiuiic destruction of 
the tissues. 


Degenekation of tue' AIeuia 

There are two forims of degeneratfbn of the media, nanu;ly --(I) That which 
is known as Alonckeberg's degeneration or ring calcification ; and (2) fatty 
degeneration, the latter being the more common. 

(1) Mdncl'vherg's Degeneration 

This form of degeneration is a(‘comj)anied by a deposition of lime-salts 
in the middle coat. 

Etiology and Pathology. —The cause is undoubtedly a senile degenera- 
tion of the ehisiie tissue and tlie muscle of the large muscular arteries, and a 
deposition of masses of lime-salts in the dying tissue. It has no relation to 
syphilis^ This degeneration has been caused experimentally in animals by 
a great variety of toxins. In man the causation is obscure, but it is common 
in diabetes and in old people. The lime-salt is deposited, more or less 
symmetrically, within the media in plaques, which encircle part or all of the 
lumen. The affection is very common in the arteries of the leg below the 
bifurcation of the femoral ; occasionally the radial and ulnar arteries are 
affected ; rarely the aorta. 

Symptoms. —The symptoms are coldness and cedcnia of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile 
cases and in cases assexiated with diabetes. The arteries feel like pipe-stems, 
and sometimes crackh; when rolled beneath the finger. They can be well seen 
by means of the X-Kays. ^ 

Prognosis. — This de[iends partly upon the amount of gangrene present 
and partly uj)on the associated «!onditions. 

Treatment. — It is clear that if amputation is undertaken a local 
amputation is of little value, and the limb should be amputated above the 
knee, as the arterial degeneration almost always extends to the bifurcation 
of the femoral artery. 



ARTERIAL HYPERTROPHY 


1016 


(2) Fatty Degeneration of the Media 

Fatty degeneration of the medi^ occurs very commonly in all arteries. 
It tends to occur in cases of high hlood-pressure, and is consequently a common 
and important secondary complication of medial hypertrophy. It is probably 
the result of toxins or lack of nourishment, and is frequently present in cases 
of severe aneemia. It also occurs in old age, and is associated with cardio- 
vascular hypertrophy. The muscle fibres become lost, being replaced by 
fibrous tissue. The vessel wall usually becomes weakened and is liable to 
rupture. 

ARTERIAL HYPERTROPHY 

Increase of the media of the muscular arteries and hypertrophy of the 
heart, particularly of the left ventricle, are invariably associated with per- 
sistent elevation of the blood -pressure. This anatomical indication of high 
blood-pressure may be called cardio- vascular myohypertrophy. Strictly 
speaking, myohypertrophy means increase in the size of already existing 
muscle fibres, while muscle hyperplasia is used to indicate an increase in the 
number of the fibres. In hypertrophy of the heart the individual muscle 
fibres arc often found to be enlarged, while in the arteries there is an increase 
in the number of the muscle fibres. The term myohypertrophy is here used 
to include both these changes. 

Etiology. -Arterial hypertrophy is common in late middle age, and is 
by no means a senile change. In rare ca.scs associated with chronic interstitial 
nephritis, it may occur in young children. It is more common in males 
than in fiunale.s. Sy])]dlis lias no part in the causation of this condition, 
|t»hough, of course, it may be present in syphilitic cases ; hypertension and 
Icardio-vascular hypertrophy are comparatively uncommon in syphilitic 
vascular disease. Microscopical examination of the vasomotor centre in the 
medulla, and of the arteries which supply it, reveals no pathological changes, 
so that there is no direct evidence that changes in the bulb are the causes 
of the persistent vaso-constriction found in this condition. Arterial^ hyper- 
trophy is the result of the circulation of poisons, whicli act as pressor sufcstances 
and cause persisten t contraction of the arteries and of the heart. The question 
as to whether it is the arteries or the heart which hypertrophy first has given 
rise to much controversy. It is probable, however, that they both hyper- 
trophy simultaneously. These circulatory poisons may be enumerated as 
follows : (1 ) They may result from repletion due to over-eating and insuflSciejit 
exercise, in which case they arc absorbed from the intestines. It” has been 
shown that certain dimines, the result of protein putrefaction, act as 
powerful pressor substances when introduced into the circulation. (2) They 
may arise from focal sepsis, e.g., in the teeth, the tonsils, the nasal sinuses 
and the genito-uriiiary tract. In some cases the removal of these foci of 
sepsis will permanently lower a persistent supernormal blood-pressure. 
(3) Endocrine disturbances may give rise to arterial hypertrophy and hyper- 
tension. This commonly occurs at the female menopause. The fact that 
these arterial changes may result from an artificial menopause produced by 
surgical means in comparatively young women points to loss^of ovarian 
function as the causal factor. Myxoedema due to defective thyroid secretion 
iVako associated with arterial myohypertrophy. Virilism due to tumour- 
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of the adrenal cortex is accompanied by hypertension, which may be due 
to an increased secretion of adrenaline, or to disturbance of the function of 
the other ductless glands. (4) Poisons may be introduced from without the 
body. Excessive smoking, chronib alcoholic excess and lead poisoning are 
frequent causes of arterial hypertrophy. (5) Prolonged mental strain and 
anxiety are also well known to lead to the condition, which has thus become 
ihuch more common under the stress of modern civilisation. The isolation 
of adrenaline and its efEcct in raising the blood-pressure may supply the clue 
to the circulating substance in these cases. It has been shown that acute 
mental strain and fear result in an over-secretion of adrenaline. It is probable 
that the hereditary factor which is a feature in these cases may be explained 
by the inheritance of a nervous instability, and a disposition to worry con- 
stantly over trifles. (6) Pressor substances are also to be found circulating 
in the blood stream in renal disease. Here the kidneys fail to perform their 
function of eliminating poisons from the blood stream. Thus in gout, where 
defective renal function is an important feature, arterial hypertrophy is 
common. It is also found well marked in chronic interstitial nephritis, in 
secondary contracted kidney, and in the later stages of congenital polycystic 
disease of the kidneys. In all these conditions the diseased kidneys fail to 
eliminate from the blood stream certain metabolic poisons, which act as 
pressor substances, and the arterial change may be termed “ nephritic 
myohy pertrophy . ’ * 

Relationship op Cardio-Vascular Hypertrophy to Renal Disease. 
— This may be summarised as follows : (1) Cardio-vascular hypertrophy 
may exist with no clinical evidence of renal lesion. On post-mortem examina- 
tion, however, slight ischoemic changes in the kidneys are usually to be noted. 
(2) In other cases, cardio-vascular hypertrophy is followed by severe ischaemic 
changes in the kidneys (see Hyperpietic Kidney, p. 1290). In spite of severe 
destruction of renal tissue, there is no clinical evidence of renal disturbance 
other than slight albuminuria and hyaline casts in the urine. The renal 
efficiency tests give normal results. (3) Cardio-vascular hypertrophy may 
also b^a sequel to clironic interstitial nephritis, or to secondary contracted 
kidney. With regard to the latter, it begins to appear when secondary 
contraction of the kidney follows chronic parenchymatous nephritis (see 
p. 1279). It is also well seen in the later stages of congenital polycystic 
kidneys. As in the course of years the kidneys gradually enlarge, owing to 
the increase in fluid in the cysts, the kidney substance between them gradually 
becomes destroyed by pressure, and as the kidneys fail to eliminate metabolic 
poisons, arterial hypertrophy develops. 

Pathology. — As Sir George Johnson described in the year 1852, the 
condition is a true muscular hypertrophy. This increase in muscle 
occurs in the heart (mainly in the left ventricle), and in the media of the 
muscular arteries. In the later stages of the malady, one or both of the 
layers of the intima hypertrophy in arteries in which an intima is normally 
present, and similar layers are developed in arteries in which no intima 
normally exists. In the muscular arteries an intima is only found normally 
at the orifices of the branches. In the course of time, this being earlier in 
older pjeople, there is a tendency to degeneration in the hypertrophied mus- 
cular tissue, the muscle fibres disappearing, with or without fatty degenera- 
tion. These degenerative changes give rise to two distinct alterations in 
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the arterioles : (1) Owing to the loss of muscle fibres in the hypertrophic 
media, the wall of the vessel becomes weak, is constantly expanded and 
finally ruptures, so that haemorrhage <rom various organs is a very common 
complication of cardio-vascular hypertrophy. (2) In the smaller arteries, 
atheromatous, fibrotic or hyaline degeneration in the intima {vide supra) 
leads to narrowing and obliteration of the lumen. As a result, a patchy 
iachsemic fibrosis of t];ie organ takes place. . According to this view, the 
cardio-vascular hypertrophy is antecedent to" the degenerative changes in 
the vessel wall, the clinical manifestations of the former, such as hjrper- 
tension, preceding those of the latter.''^ The muscular arteries are 
those chiefly affected. The radial and temporal arteries, and the arterioles 
of most of the organs of the body, are involved. In the case of the cerebral 
arteries, the perforating branches of the middle cerebral most frequently 
rupture, especially the lenticulo-^triate branch. Haemorrhage may also take 
place from the kidneys, t])e stomach, the intestines and the nasal mucous 
membrane. In cases of simple hyperpiesia, secondary degeneration of the 
arterioles tends to appear rapidly, and this leads to ischaemic fibrosis (see 
Hypcrj>ietic Kidney). In cases where the cardio-vascular hypertrophy is 
the sequel either of chronic interstitial nephritis or of secondary contracted 
kidney, ischaemic changes in the kidneys are associated with the inflammatory 
changes described under these diseases respectively. In the heart the most 
striking change is the muscular hypertrophy, the left side being very much 
more involved than the right ; tlic left ventricle may be even two or three 
times thicker than normal. In the aorta there may be little or no change, 
but patches of atheroma are not uncommon. The aortic valves are rarely 
affected. The primary and essential pathological change in arterial hyper- 
trophy is an increase of the muscular fibres in the media and intima of the 
muscular arteries and arterioles. Consequently it is inadvisable in describing 
this form of arterial change to make use of the term arterio-capillary fibrosis 
(Gull and Sutton). 

Symptoms. — In cardio-vascular hypertrophy the vessel wall is felt to be 
uniformly thickened — the so-called whip-cord '' artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently 
smallest. As llie muscular arteries are those chiefly affected, the radial, the 
brachial and temporal arteries are involved. The systolic hlood-pressure in 
cases of simple hyper])iosia varies from 170-200 mm. ; in cases associated 
with chronic interstitial nephritis it may reach even 3(X) mm. or more. ; and 
in secondary contracted kidney and in polycystic disease of the kidneys it 
varies between KiO and *220 mm. Symptoms of cardiac hypertrophy are 
common in th(*. early stages. In some cases cardiac hypertrophy is followed 
by dilatation, with its attendant sym 2 )toms. Ileadaclie, of a throbbing and 
bursting character and generally in the occipital region, is an early symptom 
of arterial hypertrophy, and giddiness and fullness in the head are frequently 
complained of. Transicut paralysis may occasionally be met with, and this 
has been attributed to spasm of the hypertrophied arteries. Later on, 
cerebral haemorrhage, with the production of hemiplegia, may occur. Albumin- 
uria and casts in the urine may be found, while profuse renal haemorrhage 
may occur. Uraemic synjptoms do not occur unless the condition is com- 
plicated by true nephritis. Gastro-intestinal symptoms are often present. 
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The patient may first complain of dyspepsia. A chronic diarrhoea without 
obvious cause in an elderly man should lead to a careful examination of the 
arteries and kidneys. Bronchitis add emphysema may mask a cardio- 
vascular hypertrophy, and the enlargement of the heart may be overlooked ; 
it is only by careful examination of the blood-pressure and urine that the 
underl}dng conditions can be recognised. The changes in the fundi are 
numerous and characteristic. The retinal arteries, are thickened, and on 
ophthalmoscopic examination often show a glistening light along their course 
— the so-called “ silver wire ** arteries, due to the reflection of liglit from the 
thickened artery. If one of the thickened arteries is examined in the neigh- 
bourhood of the optic disc, it may be seen to cross a retinal vein and in so 
doing obstruct the flow of blood through it, leading to distension of the 
peripheral part of the vein. Retinal haemorrhages, whicfi are often flame- 
shaped, are occasionally to be noted, due to fatty degein'ration in tlie hyper- 
trophied muscular tissue. If the cardio- vascular hypertrophy is due either 
to chronic interstitial nephritis or to secondary contracted kidney, haemor- 
rhages arc much more common, and also further changes in the fundi, due to 
either of these affections respectively — described elsewhere — are to be noted. 
Intermittent claudication is not uncommon in these cases. 

Prognosis. — The prognosis depends very largely on the degree of renal 
involvement. In hypcrpicsia the condition may last for many years and 
only be terminated by haemorrhage into the ])rain, the ischa3mic fibrosis of 
the kidney, which accompanie.s it, being of no clinical importance. If, 
however, there is evidence that tlie cardio- vascular hypertrophy and high 
blood-pressure are complicated by true nephritis, the condition is a grave 
one and uraemia may ensue ; and when well-marked albuminuric retinitis 
is present death usually occurs within vsix months, though very rare cases have 
been recorded when a ceti.un amount of ocular change has persisted for years. 

Treatment. — Tlie lirst indication is to remov(; the cause of the eondition 
as far as possible. gouty tendencies should be corrected by the 

administration of alkalis and intestirml antiseptics, such as sodium benzoate 
or ditaol. All sources of focal sepsis, wlietlicr in ton‘‘iLs, teeth, nasal sinuses 
or genito-urinary tract, sliotild be carefully sought for ami, if found, removed. 

, Moderation in food and drink, with regular exercise and care in promot- 
ing flia phoresis, is essential. Turkish an<l vapour baths may be given 
cautiously. The administration of a brisk purgative j)i!l once a week, and the 
use oj a mild saline purgative each morning are indicated. Mitroglycerine 
and the nitrites are useful in moderate degrees of increased blood-pressure, 
though where the blood-j)re3sure is very Ijigli they rarely produce any 
permanent benefit. In these latter case.s tlie administration of thyroid 
extract has berm successful in reducing the pressure to a more n'asonable 
level ; while in acute crises the abstraction of one pint of blood from the 
arm has often saved life. 


ARTERIAL INFILTRATION 

The commonest form of mflltration is uruyloid infiltration. 

Etiology* — Amyloid or lardaceous disease occurs m cases of long sup- 
puration due to pyogenic organisms, and is frequently associated with the 
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decondary pyogenic infections which occur in tuberculosis of the bones and 
joints, in chronic syphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid subst&Cnce is extracellular and is deposited ! 
beneath the endothelium of capillaries, the reticulum of adenoid tissue and \ 
the pulp of the spleen, and in the smaller arteries and veins, especially in ' 
their middle coats. The affected organs are firm to the touch and have a 
waxy appearance. Thp amyloid substance can be demonstrated macro- 
scopically by pouring tincture of iodine on the affected organ, the waxy 
material being staincfd a deep mahogany colour. Microscopically, an iodine 
staining may be used, or a methyl- violet stain, which colours the amyloid 
substance pink and tlie j>areuchyniatous cells blue. In the kidney, the small 
arterioles in the glomeruli, those around the convoluted tubules and those in 
the medulla, are first attacked. In the intestine, the arterioles in the villi 
stand out clearly. There are two forms of amyloid infiltration of the spleen : 
the diffuse waxy spleen, where the venous sinuses are outlined and the central 
artery of the Malpighian cjipsule is affected ; and the sago spleen, where the 
Malpighian capsule is greatly enlarged by the amyloid infiltration — its central 
artery is untouched, but its branches into the capsule arc greatly swollen ' 
by the waxy malcrial. In all these organs the parenchymatous cells are ,! 
unaffected directly by the amyloid infiltration, but in the later stages necrose, 
owing to iulerferencc witlj tJieir nourislimeiit. 

Symptoms.— The? patient is pale, but often has a waxy complexion with a 
bright colour in the cheeks. Chronic, profuse and painless diarrheea is com- 
mon. The urine contains a large quantity of albumin, and is usually fair in 
amount and of low specific gravity. The liver and spleen are enlarged, and 
ascites and oedema of the legs arc often present. 

Prognosis. — If the chronic su})pura1ion can be cured, the condition may 
sometimes disappear ; but in the majority of cases this is not possible, as the 
septic condition is engrafted on to a chronic tubercular or other granulo- 
matous condition, which is almost always impossible to eradicate. 

Treatment. — TTiis consi.sts in trying to remove the cause. 


INTERMITTENT CLAUDICATION 

The term “ intermittent limp ” or claudication is applied to a condition in 
which severe pnin, in one or both legs, comes on after walking for a certain 
ilistance. 

^Etiology and Pathology, — In the large majority of cases this syndrome 
occurs in elderly men, who have well-marked calcification of the middle coat 
of the arteries of the lower limbs (Mtmckelicrg’s degeneration, y.v.). In rarer 
cases it may be present in arterial hypertrophy or thrombo-augiitis 
obliterans It. may be associated with gout, diabetes, syphilis and 

excessive indulgence in tobacco. 

The symptoms are duo to the arteries of the leg being unable to supply 
to the muscles the increased flow of blood that the limb requires during 

walking. ... , ... 

Symptoms.—Thc characteristic pam comes on after walking a certain 
distance. It may be accompanied by cramp in the calves, and also by 
numbness or tingling sensations. It causes the patient to limp and finally 
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to stop. After resting for a minute or two, he is able to continue walking, 
but the symptoms again recur after he has walked for a further period. In 
nearly all cases there, is absence of pulsation in the dorsalis pedis artery, or 
in the posterior tibial of the affected limb, which often shows signs of circu- 
latory disturbance, being swollen, congested and mottled, while the toes 
may be white and cold. I’lie amount of calcification in the arteries, which 
is often very extensive, may be determined by X-Ray examination. In many 
cases dry gangrene of the limb has supervened. 

Prognosis. — The prognosis is bad, but the attacks may persist for years 
before more serious results, such as gangrene, appears. 

Treatment. — Exercise must be limited, and the patient warned to move 
slowly and avoid hurrying in his walks. Diathermy has been used to relieve 
the pain. Heart muscle extracts and preparations of the pancreas given 
hypodermically have been tried, but without much success. Dry gangrene 
may require amputation of the limb, and when threatened may be relieved 
by removing the sympathetic nerves round the femoral artery. 


ANEURYSM 

Definition. -The word aneurysm is derived from the Greek to widen or 
dilate, and may be said to include any dilatation of an artery. 

Aneurysms are generally divided into - 

1 . True Aneurysms, in which the walls of the dilatation arc formed by the 
coats of the artery. The.‘<e may again be divided into — 

(а) Diffuse aneurysm . — These are general dilatations of an artery. The 
dilatation is relatively slight, and is of no clinical significance except that it 
indicates medial degeneration. The artery is sometimes tortuous in addition, 
the so-called cirsoid aneurysm. 

(б) Circumscribed aneurysm. -The.sc are limited to a segment of an artery, 
or te>a part of its circumference. 

(c) Dissectiny aneury^sm, caused by the splitting of the coats of the artery, 
the blood having passed through the lumen into the wall of the artery, separ- 
ating one coat from another, 

{(1) Arterio-venous nnvmysm, in which there is a communication between 
ail artery and a vein. There arc two varieties in this group — (1) aneurysmal 
varix, and (2) varico.se aneurysm. 

2. False Aneurysms are those following a wound or rupture of an artery, 
with the formation of a diffuse or uircum. scribed ha'iJiatoma, imd are bounded 
by tissues external to the wall of tin; artery. 

A true aneurysm frequently ruptures and gives rise to a false aneurysm and 
the resulting str.ietiire is kiiowm a.^ a mixed aneurysm. 

Etiology and Pathology. — The two main factors in the causation of 
aneurysm are — (1) loss of the muscular and elastic fibres in the wall of the 
artery ; (2) strain. The latter may be brought about by either high arterial 
tension or by repeated and prolonged muscular effort. The importance of 
strain as a causal factor is borne out by the fact that aneurysm is much more 
frequent in men than women — about five to one — and occurs more frequently 
in the fourth decade of life than at any other period. It also occurs much 
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more frequently in hard manual workers, such as dock labourers, soldiers and 
sailors. By far the most common cause producing weakening of the large elastic 
arteries is syphilitic inflammation, tn cases of persons dying of aneurysm, 
examination of the aorta in the neighbourhood of the aneurysm will, in a large 
majority of cases, reveal mesaortitis (see page 1008). Aneurysm may also result 
from erosion of the walls of the arteries in cases of septic endocarditis 
— the so-called mycotic aneurysm. infrequently these aneurysms are 
multiple. Extensive growth of streptococci and "septic granulations may 
be seen in the neighbourhood of the dilatations. 

Aneurysm may also be the result of congenital defects in the media of the 
vessel, which is very e<jinmo]ily seen about the circle of Willis, at the junction 
of the anterior communicating artery with the anterior cerebral. The 
aneurysms vary from about the size of a pin’s head to that of a pea, and not 
infrequently cjicir i iipturc gives rise to a diffuse subarachnoid haemorrhage, 
the origin of which is often overlooked unless careful search is made for the 
aneurysm. Congenital aneurysm has also been described in the aorta, at the 
point of insertion of the ductus Botalli, and in cases of coarctation of the aorta, 
in which condition there is great narrowung of the aorta just below the origin 
of the left subclavian artery. 

Loss of support by surrounding tissues also appears to lead lo the produc- 
tion of aneurysm, e.g. at tlic liase of a gastric ulcer a small aneurysm often pro- 
jects as a nodule and is liable to rujdure. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring) 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm * 
on tlie walls of the arteries lying in such cavities. 

It is very doubtful if external trauma alone is ever the cause of true 
aneurysm, but injury to the artery by penetrating wounds by knives or 
bullets may certainly cause it. 

Slight medial degeneration leads to diffuse aneurysm, and severe medial 
degeneration may cause circumscribed aneurysm. It is the usual cause of 
circumscribed aneurysms of muscular arteries, such as the popliteal, but is 
a very rare cause of circumscribed aneurysm of the aorta. Atheroma -kself 
does not lead to aneirysm, but it may be complicated by medial degeneration. 
Continued high blood -pressure, as in other forms of aneurysm, is an important 
contributory factor in the formation of a diffuse dilatation of the aorta. 

One of tiitj most striking appearances in an aneurysm is the coagulation 
of blood in the sac itself. This does not occur in diffuse dilatation of the aorta, 
but in those cases of sacculated aneurysm where the wall has become roughened. 
The sac becomes lined with fibrinous deposits, and occasionally an aneurysm 
may he cured by tlie de])osition of successive layers of fibrin, so that the 
sac becomes almost completely filled. On the other hand, thrombus in 
aneurysms may form emboli and so lead to infarcts. x\gain, in many fatal 
cases of aneurysm, rupture and hmmorrhage have taken place, the deposition 
of fibrin having failed to prevent the blood reaching the surface. Rupture 
may take place externally, or into any of the hollow viscera or the serous 
cavities. Rupture into the pleura is common, as also is rupture into the 
trachea or into the oesophagus. In these cases, death is usually sudden, 
though oozing may have taken place some time before “the final rupture. 
When the hgemorrhage forces itself into the connective tissues or muscles, it 
takes place much more slowly, and in the eases of the limbs may allow time 
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for treatmont. An aneurysm often exercises pressure on the other organs 
and structures in its neighbourhood. The heart is displaced away from the 
aneurysm, and the blood vessels are often narrowed so that circulation 
through them is impeded. The trachea, the bronchus, the oesophagus and 
the nerves passing near the aneurysm also suffer. When the aneurysm meets 
bony tissues, absorption of the bone takes place and the vertebrae are fre- 
quently eroded in this way, the bone being absorbed more rapidly than the 
intervertebral cartilage. When the aneurysm presses against the anterioj- 
surface of the chest, the ribs and sternum are pushed forward and finally are 
absorbed and perforated. 


I. ANEURYSM OF THE THORACTC AORTA AND ITS liRAN(^HES 

These are two ty])cs — (1) The diffuse aneurysm, or general dilatation, 
which occurs in medial degeneration of the aorta ; and (2) the circumscribed, 
usually saccular, aneurysm, almost alw'ays the result of syphilitic inflamma- 
tion. 

Diffusk Ankurysm (General Dilatation) 

Symptoms. — In diffuse aneurysm of the aorta the enlargement is extensive, 
but never reaches a very great size. The symptoms of this form of dilated 
aorta are generally due to atheroma and the medial degeneration which 
accompanies it. Very often there is interference with tlie coronary circula- 
tion, and this leads to diminution of the circulation of blood through the 
heart and consequently to cardiac pain. The aorta may sometimes be 
felt pulsating in the supra-manubrial notch, and the X-Ray ])hotograph will 
show general dilatation of the aortic arcli. When the aortic ring is not 
stretched, the dilatation of the aorta beyond it may lead to the formation 
of a systolic murmur. Occasionally these patients die suddenly, on account 
of thrombosis of an atlioromatous })ranch of a coronary artery. Provided 
thers.is no aortic regurgitation or coexisting coronary disease, patients with 
dilated aorta may live for many years without serious discomfort. 

Circumscribed Aneurysm 

Symptoms and Diagnosis.- -Aneurysm of the Ascending Part of 
THE Arch of the Aorta. — An aneurysm of the ascending part of the arch 
tends to grow forward and outwards, and to produce a pulsating tumour 
which is palpable and audible at the level of the second or third interspace, 
and is hence often called the aneurysm of physical signs. It often erodes the 
ribs and sternum. The tumour is tender and is often the sent of j)ain, which 
may be constant but is increased by exertion. A soft systolic murmur 
may be heard over it. Tf the part adjacent to the aortic valves is affected, 
the aortic ring may be dilated and aortic regurgitation will take place. There 
will then be hypertrophy and dilatation of the left ventricle, with an aortic 
diastolic murmur, and the symptoms will be those of aortic regurgitation. 

The pressure effects produced by an aneurysm of the ascending aorta 
are as follows : The heart is displaced downwards and to the left. The 
superior vena cava is pressed upon. This may result in cyanosis of the liead 
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and neck, and oedema of the arms, and enlarged veins may frequently be 
seen coursing over the front of the thorax. Occasionally the aneurysm may 
rupture into the superior vena cava, ih which case the symptoms noted may 
come on quite suddenly , and are very marked. There is often a systolic 
thrill, and on auscultation a continuous murmur, which is increased during 
systole, is of great diagnostic value. The ancury.sm may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sounds over the 
upper lobe of the right lung. The aneurysm may occasionally press upon 
the pulmonary artery and in rare cases actually open into it, causing great 
dilatation of the right ventricle, and auricle. Such aneurysms may present 
themselves to the left of the sternum rather than in the usual place, the right. 
In rare cases aneurysm of the ascending aorta has perforated the right 
ventricle ; the right or left auricle occasionally has ruptured into the peri- 
cardial sac. When the aneurysm comes forward it may irritate the pleura ; 
jind in some cases a loud pleuritic rub, audible over the aortic area, may be 
one of the early signs. Not micommonly tliis form of aneurysm may rupture 
into the pleura and occasionally it ruptures cxlernally. 

Aneurysm of the Transverse Ancir of the Aorta. — As the arch of 
the aorta passes from right to left it also passes from before backwards, 
and consc(iuently juieurysma arising from the transverse and descending 
parts of the aortic arch are situated more deeply in the chest than those 
arising from the ascending portion. Aneurysms of the transverse and de- 
scending parts of the aortic arch have l)een called by Broad bent aneurysms 
of symptoms^ because their presence lias often to be inferred by the pressure 
symptoms whi(;h they produce, while a pulsating tumour is only present 
in the very late stages and may never appear at all during the whole course 
of the disease. 

1. /^azv?.--“Pairi is one of the most common and earliest symptoms of 
aneurysm. It may often be anginal in character ; that is to say, it may 
occur in the cardiac region or across the back and pass down the left arm 
and be very severe. Tliis form of pain occurs when tlie aortic veJlve is 
affected and when the ascending aorta is distended. When, however, the 
transverse arch is affected the pain is sometimes felt on the left side of , 
the neck and even in the occipital region. It is probable that this pain in the | 
neck is a rollccted pain from the spinal cord, resulting from the abnormal ; 
afferent impulses reaching the cervical sjiinal cojd as a. result of the dis- 
tension of the transverse arch. A boring, persistent pain in the chest is 
probably the result of direct pressure of the aneurysm. 

2. Respiratory symptoms , — Dyapnma is common in aneurysm, and is 
usually caused by pressure upon a bronchus. There is often stridor, which 
in this case is heard both in inspiration and in expiration. ' Tlromorrhage 
also occurs as a result of leaking of an aneurysm through the bronchus. 
It may at first be slight, but often a huge gush of blood supervenes, causing 
death. It is said that reflex irritation of the vagi will occasionally cause 
bilateral adductor spasm of the vocal cords and marked dyspnoea. In 
this case the stridor is only heard with inspiration and disappears if a little 
chloroform is inhaled. Patients with aneurysm often have a ringing, rough, 
brassy cough. If the pressure on the bronchus has been gradual, secondary 
changes occur in the lung. Dr. Newton Pitt has brought forward evidence 
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to show that compression of the left bronchus in the early stages produces 
• over-distension of the left lung with diminished or absent breath sounds. 
' This may be so great as to lead to a suspicion of pneumo-thorax ; later 
‘ on bronchitis occurs with dilatation of the bronchus with expectoration of 
j purulent phlegm. Pressure on the trachea may occsisionally be observed 
in cases of aneurysm of the aortic arch, the larynx being drawn downwards 
and backwards with each cardiac pulsation. A very important physical 
sign was described by Surgeon-JMajor Oliver and is known as tracheal tvggin^. 
The patient should be placed in the erect position, and directed to close Tiis 
mouth and elevate his chin. The cricoid cartilage should be gra.sped between 
the finger and thumb and gentle steady upw^ard pressure be made upon it. 
If aortic dilatation or aneurysm exists, the pulsation of the aorta will be 
distinctly felt transmitted through the trachea to the hand. This is a 
valuable sign, and often occurs in aneurysm before other symptoms are 
evident. Occasionally a systolic murmur may be heard in the mouth when 
the patient compresses his chest with his mouth Vide open. Dr. Sansom 
has pointed out this tracheal wliilf may be rendered distinctly audil)le witJi 
a binaural stethoscope when the end is jdaced in the mouth with the lips 
closed over it. It is either the aortic sy.slolic murmur produced at the 
mouth of the sac, or the result of driving the air out of the windpipe during 
systole by the pressure of the aneurysm. 

3. Pressure on nerves.— {a) The left recurrent laryngeal nerve. — This 
nerve courses round tlic arch of the aorta and passes up behind it, and is 
consequently often involved in ancur^/sm of the transverse andi. I'he 
abductor fibres of the recurrent laryngeal nerves succumb to the eifect of 
pressure before the adductor fibres and conseq^uently the vocal cord is at 
fir.st in the po.sition of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal cord and respiration is un- 
affected. During phonation, the right vocal cord again conies uy) to and 
meets the left vocal cord, and the voice may be quite normal. It is tlmrefore 
clear that a laryngoscopical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in the 
voice. As the pressure increase.*^, the adductor muscles are affected and the 
left vocal cord remains raotionle.ss in the cadaveric position half-way between 
full inspiration and full expiration. The voice is now hoarse, and it not 
uncommonly happens that hoarseness is the first symptom for which the 
patient presents himself. (/;) Prcs.sijre on the sympathetic nerve. — JVcssiire 
upon the sympathetic nerve causes first of all irritation and later on a 
paralysis of the cervical sympathetic fibres. When the sympathetic is 
irritated, the puyiil on the same side is dilated, and tliis is acconiyianicd by 
slight protrusion of the eyeball, slight retraction of the upper eyelid, 
together with sweating and llu.sliing of the same side of the face and ear. 
When the cervical sympathetic is paralysed, the pupil i.s smaller than on 
the opposite side, the eyeball is sunken into the orbit, and there is a slight 
degree of ptosis. Unequal pupils in aneurysm arc, however, frequently 
found without any of the other symptoms of sympathetic irritation or 
paralysis, and in the.se cases another explanation must be found. Doctors 
Wall and Walker suggest that the difference in the pupils is due to pressure 
of the aneurysm upon the arteries passing to the neck. They have shown 
that in a condition of low blood- pressure the pupils are dilated, whilst in a 



ANEURYSM OF THE THORACIC AORTA 1026 

condition of high blood-pressure they are contracted, and that pressure 
upon one common carotid will cause dilatation of the pupil on the same 
side. They point out that under tlfese* conditions the dilated pupil is con- 
stantly on the same side as the smaller temporal pulse, and they consider 
that the dilated pupil and the small pulse are due to the same cause, namely, 
pressure upon the arteries supj)l 3 dng that side of the heck. Unequal pupils 
also occur as the result of syphilitic disease of the nervous system. We 
may get bilateral pin-point pupils, or the pupils may be unequal and irregular 
in outline. In both cases the reaction to light is lost, while the reaction 
to accommodation remains. I have seen a case where a syphilitic aneurysm 
occurred coincidently with a syphilitic paralysis of one third nerve, and in 
this case the pu])il was dilated and the other symptoms of paralysis of the 
third nerve were y)resent. (c) Trcssure upon the intercostal nerves occasion- 
ally results from an aneurysm which presses backwards and erodes the 
vertebra3 and posterior portions of the ribs. In these cases the pain is 
very severe along the afiected nerves. In the distribution of the nerve 
itself the skin may be anjesthetic — the so-called ancBsthesia dolorosa, {d) In 
some cases the aneurysm presses uj)on tlic brachial plexus, shooting pain 
occurring in the head and neck and down the right arm. 

4. Pressure upon the branches springing from the aorta is not uncommon . — 
This may result in the absence of one radial or temporal pulse, or inequality 
between the two pulses. If the innominate artery is pressed upon, the right 
radial and tem 2 )oral arteries may be small and imperceptible, while in an 
aneiirysni of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. A sphygmo- 
graphic tracing is often of value in demonstrating the difference between the 
two |)ulses, and a forced expiration, by increasing the intrathoracic pressure, 
will often accentuate the difference between the two sides. When the pulses 
arc markedly unequal, the blood- pressure is also diminished on the side of the 
feebler pulse ; a difference of pressure of over 30 mm. between the two sides 
is strongly in favour of aneurysm. 

5. Pressure on the oesophagus may result in slight difficulty in swallotviwg, but 
the dysphagia is very ran ly complete . — Occasionally the aneurysm may ulcerate 
into the cesophagus, until at last death takes place from a sudden rupture. 

Aneukysm of TiTE DESCENDING PORTION OF THE Arch. — In these cases \ 
the sac frequently projects backwards and erodes the vertebrae from the 
third to sixth thoracic, causing great pain and occasionally compression of the 
spinal cord, resulting in paraplegia. Dysphagia is common, and sometimes a 
tumour appears in the region between the scapula and the spine, and may 
attain a very large size. 

Aneurysm of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
tlie back being the most prominent early symptom. 

Aneurysm of the Innominate Artery. — This is not uncommon. It 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution in the right radial 
and temporal arteries. In this form of aneurysm, paralysis of the right 
recurrent laryngeal nerve occurs not infrequently, the right vocal cord being 
paralysed instead of the left. 

Inspection . — This is most essential. Abnormal pulsation should be looked 

65 
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for in the thorax, and can often be seen when the patient is looked at obliquely 
in a good light. Posterior pulsation is generally observed to the left of the 
spine. Enlarged veins over the chest, s'atfusion of the face, and alteration in 
the pupil may be noted. The apex-beat is often dislocated from its normal 
position, especially when the sac is large, tliis being due to pressure of the 
aneurysm on the thorax ; the heart itself is seldom hypertrophied, unless 
there is a leakage through the aortic valves. 

Palpation . — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse impulse, but if the sac has perforated 
the chest-wall, a forcible heaving and expansile impulse may be felt. Occa- 
sionally a diastolic shock is to be noted. This has been thought by some to be 
due to the forcible closure of the aortic valves producing an effect within the 
aneurysmal sac ; another explanation is that the contraction of the heart 
. draws in the ribs during systole at the point where they are adherent to the 
aneurysm and the diastolic shock is produced by the elastic recoil of the ribs 
and costal cartilages. Occasionally a systolic thrill 'may be felt. 

Percussion . — A dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascending aorta. Much more rarely 
an aneurysm of the arch may press forwards and to the left, and produce dull- 
ness below the left clavicle. Pressure upon a bronchus may at one period 
result in hyper-resonance from lung distension, and later, owing to absorp- 
tion of air in the lung, the percussion note may brcoine dull. 

Auscultation . — There may be no murmur, even in a large aneurysm, but a 
systolic murmiir is not uncommonly present. When both systolic and dia- 
stolic murmurs are heard, aortic regurgitation is present in addition to the 
aneurysm. Accentuation of the aortic second sound is the most reliable 
auscultatory sign of aneurysm. 

Reference has already been made to alteration in the radial and temporal 
pulses. Occasionally in a large aneurysm of the descending aorta there may 
be absence of pulsation in the abdominal aorta and perij)hcral arteries of the 
legs, the dilatation of the tlioracic aorta being sufficient to convert the inter- 
mittent into a continuous stream. 

Tracheal tugging is another very valuable physical sign of aortic aneurysm, 
especially in the differential diagnosis of aneurysm from tumour. 

Examination by the Rontgen rays is most important in every case where 
aneurysm is suspected. The chest should be examined from the anterior, 
the posterior and the right oblique positions. In the last position, most 
valuable information as to the state of the aortic arch can be obtained. With 
the fluoroscope the pulsation of the tumour and its relation to the aorta 
may actually be seen, but photographs should always be taken, both in the 
anterior-posterior and oblique positions, as much information is obtained from 
the density of the shadow cast by the aneurysm. If the latter is very dense, 
it can be reasonably inferred that deposition of the laminated clot has taken 
place within the sac. 

Complications and Sequelae. — The main complication, bringing about a 
fatal termination, is rupture, w^hich may take place either externally, into 
the pericardium, into the pleura, into the oesophagus, into the bronchus, or 
into the lung tissue itself. Pressure on the trachea, causing stridor and 
respiratorjr obstruction, is a very distressing compKcation. Bronchitis may 
ooonr dunng the course of the illness, and may be recovered from more than 



ANEURYSM OF THE THORACIC AORTA 1027 

oace. Broncho-pneumonia and gangrene of the lung not infrequently occur 
when there is pressure upon a bronchus, and empyema may also result. 
Tuberculosis of the lung may coexist with aneurysm, but death from hsemo- 
ptysis, the result of perforation of a deep-seated aneurysm into the bronchus, 
has often been mistaken for the profuse haemorrhage of tuberculosis. Cardiac 
failure is responsible for a large number of deaths. This may be the result 
of exhaustion, or of jlisplacement of the heart, or of interference with the 
circulation through the coronary arteries ; in other cases it is due to the 
aortic regurgitation. Cerebral embolism sometimes occurs in cases of 
aortic aneurysm, a portion of the clot within the artery becoming displaced 
and passed up to the brain. 

Course. — Most cases live from 2 to 3 years from the time when the first 
symptoms have appeared. Occasionally life may be prolonged for several 
years by treatment. In rare cases spontaneous cure may be obtained by 
deposition of laminated clots within the cavity of the aneurysm, but this 
result is comparatively rare. 

Diagnosis. —Intratlioracic aneurysm is often difficult to diagnose from 
intrathoracic new-growth. In both there may be an externally projecting 
tumour, but in aneurysm the pulsation may be seen to be expansile. The 
diastolic shock present in aneurysm is absent in a case of new-growth. 
Systolic murmurs may occur in both conditions, but the ringing aortic second 
sound is of great importance, and is rarely heard in tumours. Tracheal 
tugging is in favour of aneurysm, while progressive wasting and onlargcment 
of glands in the neck are in favour of new-growth. Aneurysm, as a rule, 
occurs in apparently healthy men under 55 years of age, wffieieas malignant 
growth in the chest occurs either in early life or advanced years, and is 
associated with emaciation and pallor. In aneurysm there is a greater 
likelihood of the pupils and pulses being unequal, while in new^-growth 
oedema of the upper extremities and chest-wall is not uncommon. In all 
doubtful cases an X-Ray examination should be made, and will nearly 
always clear up the diagnosis betw’^een the two conditions. Clinical evidence 
of infection by syphilis and a positive Wassermann reaction are important in 
diagnosis. 

A violently pulsating thoracic aorta, either in association with aortic 
regurgitation or with violent throbbing of tlie heart, may lead to the un- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually diffuse and wide- 
spread, and there is a coexistence of a })leural effusion. Exploration with a 
fine needle will usually se*ttle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. 

Prognosis. — In aneurysm this is always difficult. Complete cure is very 
unlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able, while an aneurysm progresses much more slowly in people of a placid 
disposition and those who lead a quiet life. Even in cases where treatment has 
apparently been most successful and ])ain and dyspnoea have been apparently 
relieved, sudden death not uncommonly occurs from rupture of the sac. 

Treatment.— The recognition of the fact that the main cause of 
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aneurysm is the weakening of the wall by syphilitic mesaortitis has 
brought anti-syphilitic treatment into the forefront of modern treatment 
of aneurysm of the thoracic aorta. Mercurial inunctions and injections have 
been but little tried, but in many cases a good deal of benefit has been ob- 
served. The iodides have been given in aneurysm for many years — long 
before syphilis had been recognised as a cause of the condition. The most 
striking effect of iodide is the relief of pain, and this may be obtained by 
even small doses, such as 5 grains three times a day. In all cases, however, 
large doses, such as 20 grains three times a day, should be given a trial. Dr. 
de Haviland Hall, in his lectures on in^rathoracic aneurysm, states that it is 
inadvisable to give salvarsan ; hut T have given this drug intravenously in 
several cases with marked success. In two cases where the patients appeared 
to be almost moribund from respiratory complications, owing to pressure, 
the administration of salvarsan was followed by distinct improvement, and 
both these patients have remained comparatively well, one for 3 and the other 
for 4 years. 

Efforts to produce clotting within the sac should be tried in early cases 
of aneurysm. Of these the best known is TiifnelFs method — that of a 
complete rest and restricted diet. The patient must lie in a perfectly quiet 
and secluded room, and the treatment should be pursued for several months. 
He should not consume more than 10 ounces of solid food and 8 ounces of 
fluid per diem. Iodide of potassium should not be given during this period, 
as it increases thirst and makes it impossible to limit the amount of fluid. 
Few patients put up with such a rigid diet and rest, but on endeavour sliould be 
made in an early case to attempt this method. Secondly, the administration 
of lime-salts, such as the chloride or lactate of calcium, should also be tried, 
in an endeavour to promote clotting within the sac. Twenty grains of calcium 
lactate three times a day may be given for the first 3 days of a week, and 
be omitted for the remaining 4 days. Normal horse serum may be given 
in conjunction with the calcium lactate, either by the mouth, per rectum 
or hypodermically. The gelatin treatment, introduced by Jiancereaux, 
consists in the hypodermic administration of 50 c.c. of a 2 per cent, solution. 
Unfortunately several deaths liave occurred, owing to the gelatin solution 
having become infected by the tetanus bacillus. It is very doubtful 
whether the treatment has had much success. It has been suggested that the 
effect on the blood may be due to the amount of calcium the gelatin contains. 

Many patients with intrathoracic aneurysm do better if they are allowed 
to follow their general avocations, provided their work be not too strenuous 
for body or mind. Patients should be cautioned to take things as easily as 
possible, to avoid alcohol, cat wdth great moderation, and avoid any sudden 
exertion. A certain amount of tobacco may be smoked. 

Special symptoms may have to be treated. For severe pain, cyanosis 
and dyspnoea, venesection will f)ften give marked relief. Amyl nitrite and 
iodide of potassium are of great service in relieving the anginal pain of 
aneurysm. Severe paroxysmal dyspnoea is nearly always due to direct 
pressure on the trachea ; both inspiratory and expiratory stridor are present. 
The inhalation of chloroform does not give relief, and tracheotomy is quite 
useless. It has been stated that in some cases there is a bilateral abductor 
spasm of the vocal cords, due to irritation of the vagi — a very rare condition. 
If present, relief will probably be obtained by chloroform. Intubation of 
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the larynx is generally preferable to tracheotomy ; in fact, the latter opera- 
tion sliuiilil never be performed to relieve the dyspnoea of aneurysm. 

Surgical Treatment. — This may be considered under four heads — (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the passage 
of wire into the sac with or without galvanism ; (3) needling the sac ; and 
(4) ligature of the neck of the sac. 

Ligature of vesseU has been of little service m the case of aneurysm of 
the aorta. In aneurysm of the innominate artery, combined simultaneous 
ligature of the right common carotid and subclavian arteries may be tried, 
but even this may be insufficient to prevent the flow of blood through the 
sac. Moore’s method of introducing silver or zinc wire into the sac through a 
‘cannula has been used, but the best results have been in cases of abdominal 
rather than intrathoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William McKwen, has 
been partially successful in several cases. Ligature of the neck of the sac may 
be undertaken when it appears to be small, but suitable cases are very rare. 

Subclavian Aneurysm is nearly as frequent as carotid aneurysm. 

Aneurysm of the Peripheral Arteries is mainly of surgical interest. 
It most commonly occurs in the common carotid, and is relatively frequent 
in women. It has been suggested that the carotid is likely to be strained or 
overstretched during parturition. Syphilis is found in all cases. 

II. ANEURYSM OK THE ABDOMINAL AORTA AND 
ITS BRANCHES 

Aneurysm may occur in any part of the abdominal aorta, but it is a 
comparatively rare disease. A forcible dynamic pulsation of the vessel is 
often mistaken for aneurysm, and no case should be diagnosed as aneurysm 
unless a tumour can be grasped between the fingers. Usually in true aneurysm 
there is evidence of syphilis and the Wassermann reaction is positive. A 
systolic thrill can sometimes be felt, and a systolic murmur is, as -a rule, 
audible. The complications in abdominal aneurysm arc many. Death may 
result from complete obliteration of the lumen by clots, by ejosion of the 
vertebra*, and compression of the spinal cord, resulting in paraplegia. Occa- 
sionally the superior mesenteric artery may become blocked by a clot and 
acute intestinal obstruction result. The commonest complication is rupture, 
which generally takes place into tlie retro-peritoneal tissues, witli the forma- 
tion of a large rapidly-growing tumour in the flank. More rarely death takes 
place from rupture into tlie peritoneum or duodenum. 

Treatment. — The treatment of abdominal aneurysm is the same as that 
of thoracic aneurysm. In cases where medical treatment is unsuccessful 
after a fair trial, surgical measures should be undertaken. 

Aneurysm of the Splenic Artery is occasionally met with. A 
tumour can be felt near the spleen and it may perforate into the colon. 
If the diagnosis can bo made, removal of the aneurysm and of the spleen 
should be undertaken. 

Aneurysm of the Mesenteric Artery generally results in plugging 
of the vessel or its branches, with the result that acute intestinal obstruction 
takes place and death occurs from this cause. 
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Aneurysm of the Hepatic Artery is very rn.re. 

Aneurysm of the Renal Artery |;ias occasionally been noted, and in 
some cases successfully removed. 

Aneurysm of the Femoral Artery also occurs. 

Aneurysm of the Popliteal Artery is one of the most common of 
the [peripheral aneurysms. It has been suggested that this is due to the fact 
oF the ex{)osnre to stress and strain to which the popliteal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm a syphilitic basis must be investigated ; 
but the aneurysms of the muscular arteries of medium size are almost invari- 
ably due to medial degeneration, and a syphilitic aneurysm would be most 
unusual. Distal or peripheral ligature and excision have all been tried, but 
a great advance has recently been made in the treatment of aneurysm by 
Matas. After rendering the limb exsanguine, he freely opens the arterial 
sac and by a process of suturing reconstructs a channel between the afferent 
and efferent artery of the sac. He terms this procedure Reconstructive 
Endoaneurysmorrhaphy. 

III. DISSECTING ANEURYSM 

This may originate in an atheromatous ulcer. Very often the dissection 
of the coat is small, especially when the blood -pressure is not high. When, 
however, there is a very high blood -pressure and much degeneration of the 
media, an extensive dissecting aneurysm may occur. The degeneration of 
the media may cause a small split in the intima and the dissection separates 
the intima from the media, so that in some cases there may be a double tube 
instead of a single aorta. Extensive dissection frequently causes sudden 
death, but in other cases the patient may live on, and the association of a 
rapidly beating heart and a feeble pulse in the lower limbs has been suggested 
as a clinical sign by which the condition may be recognised. Turnbull has 
shown that in four out of five cases of extensive dissecting aneurysm of the 
aorta, \iue to medial degeneration, vascular hypertrophy was well marked, 
and consequently the blood-pressure was high during life. He also gives 
two examples of the rarer condition in which dilatation, rupture and dis- 
secting aneurysm of the aorta arc apparently due to congenital weakness, 
histological evidence of degeneration or inflammation being absent. , 


IV. CIRSOID ANEURYSM 

Cirsoid aneurysm is a condition in which an artery is dilated and tortuous. 
The affection is often due to medial degeneration of muscular arteries, 
particularly the splenic and temporal. This form is of little clinical import- 
ance. Less commonly it is due to defective development of the walls of 
arteries and their branches, and this form has been called serpentine angioma. 
The arteries, their branches, the capillaries, and even the efferent veins dilate 
progressively, causing destruction of the intervening soft tissues and erosion 
of bone. The superficial temporal, posterior auricular and occipital arteries 
are most commonly affected. It also occurs in the brain, pancreas, orbit, 
and the limbs. It is most common between puberty and 30 years of age. 
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Pathology. — The arteries are dilated, thinned and very tortuous, and the 
disease tends to spread towards th^ capillaries and also along the arteries 
which feed the aneurysm. The skin over the aneurysm is often atrophied 
and may become ulcerated, leading to very dangerous haemorrhage. 

Symptoms. — There is an ill-defined pulsating tumour on the scalp, in 
which the tortuous vessels may be felt. In rare cases the tumour may be 
slow in its growth, but this is generally rapid and the skin over it ulcerates, 
leading to haemorrhage. 

Treatment. — This is very difficult. In limited cases the tumour may be 
excised. Generally, however, ligature of the peripheral arteries of the growth 
is more satisfactory. Electrolysis and injections of pcrchloridc of iron into the 
mass have been tried, with some success. 


V. ARTERIO-VENOUS ANEURYSM 

Artorio-vcrious aneurysm is the name given to the condition in which an 
artery and a vein communicate, and consists of two kinds — (1) aneurysmal 
varix, where the two vessels anastomose directly ; and (2) varicose aneurysm, 
where the sac separates the connecting vessels. 

(1 ) AiVEiJUYSMAL Vakix. — The condition is usually traumatic in origin and 
generally occurs at the elbow, as the result of venesection. The artery 
wounded at the same time as the vein and they become connected, the 
result being that the vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumour is not uncommon. A marked thrill can often be felt and 
a loud bruit may be heard over the tumour. If the limb is raised the tumour 
shrinks, while it becomes large and congested if the limb is held downwards. 
The limb below the tumour is often oedematous. 

In some cases the condition remains stationary, and all that is required is 
an elastic support. If, however, the aneurysm tends to increase in size, the 
artery should be ligatured above and below its communication with the vein. 

An intrathoracic aneurysm may become adherent to a vein and perforate 
into it. The most common case occurs when an aneurysm of the ascending 
arch of the aorta perforates the superior vena cava. The latter vessel becomes 
greatly distended and an arterio-venous aneurysm is formed. There is often 
a sudden onset when the lumen of the two vessels becomes connected ; there is^^ 
distinct congestion of the head and neck and upper limbs, great distension of \ 
the veins, and often cedeipa. On auscultation over the tumour, a continuous ' 
humming murmur is heard, with marked accentuation during systole. 

(2) Varicose Aneurysm. — Tliis occurs when an artery and vein are simul- 
taneously wounded. A false aneurysmal sac is formed in the tissues and 
communicates both with the artery and vein. The symptoms are similar 
to those of an aneurysmal varix, but in addition there is a pulsating tumour, 
which can be distinguished from the dilated vein. This form of aneurysm 
should be excised by open operation. 

Arterio-venous Aneurysm of the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communication 
having formed between the cavernous sinus and internal carotid artery as it 
passes through it. It is generally the result of a fracture of the base of the 
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skull. The condition is usually unilateral, but may be lilutcral, and tlu* 
communication may take place immediately after the fracture, or evidence 
of the lesion may only ^appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and downwards. It may be seen to be visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased during systole, nmy be heard anywhere 
over the head ; this roaring sound is generally very distressing to the patient. 
There is great dilatation of the veins around the eyelids, conjunctiva) and 
fundus. Headache is common. 

The condition may last for years, and in a few cases spontaneous recovery 
has taken place. 

The treatment of the condition is either compression or ligature of the 
carotid artery. Tlie great danger in ligaturing the carotid artery is the 
occurrence of cerebral softening and hemiplegia. To avoid this, it is better 
to ligature the artery tcrFij)orarilv and see if any cerebral symptoms tend to 
develop ; if they tlo, the ligature should be remo\ ed after 24 hours ; but if they 
do not, the ligature may be tightened and the artery completely occluded. 


DISEASES OF THE PULMONARY ARTERIES 

The pulmonary artery is much less frequently the seat of disease than 
is the aorta, but it is liable to be affected by pathological changes of a similar 
character to those which arc found in the systemic arteries. 

Etiology and Pathology. — Four main pathological changes are 
generally recognised, namely : 

1. Hypertrophy . — This condition is associated with sn increase in the 
blood-pressure in the lesser circulation and is found in cases of disease of the 
lung.s, such as emphysema, pulmonary fibrosis and bronchiectasis, and also 
in dis(?ase of the heart, such as mitral stenosis. Tlie intiina of the pulmonary 
arteries hypertrophies and is prone to degeneration, so that patches of fatty 
change (atheroma) appear in the hypertrophied tissue. Tliis form of intinial 
degeneration is superimposed upon hypertrophy, which is the result of 
obstruction to the lesser circulation and is indei)Ciulcnt of inflammatory 
change. 

2. Inflammation . — There is no doubt that syphilitic inflammation may 
attack the pulmonary arteries as well as the aorta.,, The larger trunks may 
be afiected by mesarteritis, and saccular aneurysms of the main branches 
have been described. Warthin has demonstrated the Up, pallida in the 
wall of the pulmonary artery in a case of aneurysm of this vessel. The 
smaller arteries and arterioles in the lungs may also be afiected by syphilitic 
arteritis, with endarteritis obliterans. The endarteritis, either by itself or 
in combination with thrombosis, may lead to complete occlusion of the lumen. 
Ayerza and his pupils have emphasised the importance of syphilis as an 
^etiological factor in the production of cyanosis and congestive heart failure 
in the absence of the usual causes of these conditions, such as emjdiyscma 
and fibrosis of the lungs, or mitral stenosis. Fatty or calcareous changes 
may occur as secondary changes in the walls of the inflamed arteries. 
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Tvberculous inflammation of the pulmonary arteries is also common. 
Tuberculous endarteritis obliterans small pulmonary arteries is frequent 
in phthisis. Tuberculosis of the lung or a bronchial gland may extend 
through the wall of a large artery to its intima, giving an intimal tubercle 
which when softened can lead to a general dissemination. The wall of a 
pulmonary artery exposed in a tuberculous cavity is frequently weakened 
by tuberculous or pyogenic invasion from without, and an aneurysm results. 
The profuse haemoptysis found in the latter stages of chronic pulmonary 
tuberculosis results from the rupture of one of these aneurysms. 

3. Degeneration , — ^Degeneration of the intima secondary to intimal hyper- 
trophy or to inflammation has been described above. Slight primary intimal 
degeneration, or atheroma, is not uncommon in elderly subjects. C. F. 
Coombs and others have described cases of a severe atheroma of the pulmonary 
artery in young subjects, in whom there was no evidence of syphilis or of 
pulmonary or cardiac lesions. Coombs suggests that in these cases there 
is an inherited tendency to the intimal degeneration. 

4. Congenital malformations of tlie pulmonary artery. In the majority 
of cases a stenosis is present, but in rare instances dilatation of the vessel 
has been found. These conditions are described under congenital heart 
disease [q.v. j), 955). 

Symptoms. — The symptoms of the disease of the pulmonary artery are 
those of obstruction of the lesser circulation. 

Dyspnoea is often an early symptom, and may occur on exertion or in 
nocturnal paroxysms. In the later stages it becomes constant, with attacks 
of orthopnoea. Cyanosis is one of the most characteristic manifestations, 
but it varies in intensity and also at the stage of the disease when it appears. 
Cyanosis is due to an imj)erfect oxygenation of the blood passing through 
the lungs at each cardiac cycle. It will, therefore, be most marked in those 
cases in which only a small proportion of the blood passes through the lungs 
at each beat, as in congenital pulmonary stenosis, or in which the capillary 
area in the lungs has been so reduced by emphysema or the lung itself has 
been so damaged by fibrosis that the circulating blood is imperfectly oxygen- 
ated. In mitral stenosis the degree of cyanosis is remarkably variable and 
probably depends as to whether secondary changes in the lungs have 
developed. In Ayerza’s disease (syphilitic inflammation of the pulmonary 
arteries) the cyanosis may be extreme and the patients may have almost a 
black appearance (cardiacos negros). This may be due to the endarteritis 
obliterans of branches of the pulmonary artery, or to a coexisting syphilitic 
obliterating bronchitis, or.a syphilitic pneumonia causing fibrosis of the lung. 

Haemoptysis may occur before cyanosis has become established or in the 
later stages. It may be slight or profuse, and may be associated with attacks 
of pulmonary artery thrombosis. Cough, with mucopurulent expectoration, 
is common, and attacks of vertigo may occur. Somnolence is not infre- 
quently found when marked cyanosis is present. The fingers are not clubbed, 
except in cases resulting from bronchiectasis or fibroid lung. 

The pulse is usually regular and the heart is much enlarged, especially 
the right ventricle. If mitral stenosis is present diastolic murmurs may be 
heard at the apex. There arc no constant physical signs in the lungs, but if 
emphysema, fibrosis or bronchiectasis has been the determining factor, the 
physical signs characteristic of these conditions will be found. GSdema is 
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often present and may be extreme and the liver enlarged. The spleen is not 
palpable. The blood shows an increase in the number of red cells, up to 
8,000,000, the number varying with the degree of cyanosis. 

The radioscopic findings arc characteristic. The right ventricle is 
enlarged, the pulmonary artery often dilated, and the branches of the 
pulmonary artery show more clearly than usual and can be followed into 
the lung and in some cases can be seen to pulsate. ‘The electrocardiogram 
shows a marked right ventricular preponderance and alterations in the P 
wave, suggcisiing right auricular hypertrophy. 

Diagnosis. — Cases of pulmonary artery affections secondary to pulmonary 
or cardiac disease can be distinguished by the presence of the sym})toms and 
signs of the underlying lesion. There is no sure method of diagnosis between 
syphilitic and non-syphilitic cases. In syphilitic pulmonary arteritis the 
patients are usually between 3() and 50 years of age and may give a history 
of syphilitic infection. The Wassermann reaction in the blood is positive. 

Course. — There may be a history of pulmonar}^ symptoms, such as cough 
and dyspnoea, for many years. Later the intense cyanosis may develop, 
and this may last for 4 or 5 years. Some of these patients die in their sleep, 
but in others myocardial failure, with advanced anasarca, is the cause of 
death. Others die of complications, such as broncho-pneumonia. 

Prognosis and Treatment. — The outlook depends on the causative 
factor. In early oases in which syphilis has been established as tlie cause 
of the inflammation of the pulmonary artery, anti-syphililic treatment will 
retard the progress of the disease. In paroxysms of cyanosis, venesection 
gives marked relief. The usual treatment for congestive heart failure must 
be adopted, when this has siiper^^ened (see elscwdiere). 


PHLEBITIS 

Phlebitis or inflammation of the veins may be sharydy divided into two 
great classes — (1) non-suppurative or plastic phlebitis, and (2) the sui)})ura- 
tive form. The terms endo- and peri -phlebitis have l)eon used to imlicate 
inflammation of the internal and external coats. Pcri-])hlebitis residts from 
invasion of the veins by inflammatory processes outside it, or from injury. 
It may extend inwards tow^ards the lumen of the vein, and result in endo- 
phlebitis and frequently clotting of the blood within the vein. Endo- 
phlebitis is usually the result of poisons or microbes circulating wdthin the 
vein. Inflartimatory changes occur in the endotlielium, and a plastic in- 
flammation results, and in consequence a clot or thrombus is set up within the 
vein. The clot may adhere to the vessel wall and completely obliterate it. 
Organisation of the clot by fibrous tissue may occur, the vein being trans- 
formed into a hard fibrous cord. In other cases the clot may become softened 
and broken down, and the circulation may be resumed through the vein. 
In certain cases changes in the composition of the blood may lead to clotting 
in a vein, and the presence of this clot itself may give rise to a plastic phlebitis ; 
this is sometimes called tlirombo-phlebitis. In other cases the vein and con- 
tained clot may become invaded by pyogenic organisms, .and leucocytes will 
enter the clot and cause it to break down into a purulent fluid. 
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Plastic Phlebitis 

Etiology. — (1) Traumatic phlebitis ; (2) the formation of a non-inf ective 
clot — thrombo-phlebitis ; (3) gouty phlebitis may accompany an attack of 
gouty arthritis or may occur independently ; (4) typhoid fever not infre- 
quently causes phlebitis and thrombosis ; (5) in pneumonia and influenza 
phlebitis is not an uncommon complication ; (6) post-operative phlebitis is 
not at all uncommon in cases of operation on the lower abdomen and the 
bladder ; and (7) puerperal phlebitis or phlegmasia alba dolens frequently 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. 

Symptoms. — Phlebitis is accompanied by pain and tenderness in the 
course of the aflected vein. The vein can be felt as a hard cord. The skin 
may become reddened over the superficial veins, and the limb is often 
oedematous when thrombosis hcas taken place. There is usually more or less 
febrile disturbance. In gouty phlebitis, the pain is often severe, the areas of 
inflammation are often multiple ; there is a great tendency for more than one 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
the disease may be symmetrical. 

Complications and Sequelae. — The complications and sequela) of plastic 
j)hlebitis arc those of the thrombosis which accompanies it, and will be 
described under thrombosis. 

Prognosis. — This is always grave, unless treatment is very carefully 
carried out. 

Treatment. — Patients with phlebitis should be put to bed, and the limbs 
elevated and wrapped in cotton wool. All sudden movement, friction or 
handling should be avoided. I'hc bowels should be freely opened, as chronic 
constipation and stasis in the colon may imj^ede the circulation in the iliac 
veins. In gouty phlebitis, the diet should be restricted to fish and light 
farinaceous foods, but when jiatients are marasmic and anajinic, the diet 
should be as liberal as the patient’s digestive powers will permit. In all cases 
of phl(dfitis foods containing much lime-salts, such as milk, should be avoided. 
Potassium or sodium citrate with carbonate of ammonia and liquor ammonii 
acetatis arc of service. Glycerine and belladonna smeared over the inflamed 
vein a])pears to case the pain. 

Suppurative Phlebitis 

Etiology. — Suppurative f)hlebitis is the result of infection of the walls 
of the veins with pyogenic organisms. The micrococci may be in the 
circulating blood, as in some cases of puerperal phlebitis, or they may 
reach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the portal veins — suppurative 
pylephlebitis. 

Pathology. — The coats of the vein are infiltrated with leucocytes, the 
clot which has formed within the vessel breaks down into yellow pus, and 
abscesses are not infrequently found along the course of the vein. Not un- 
commonly the septic inflammation sf)reads along a vein, splitting up the coats. 

Symptoms.— There is a throbbing, smarting pain in the region of the 
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ailocted vein, and the part drained by the vein is oedematous. Not infie- 
quently the septic process spreads alon^ a vessel. There is often fever, a rapid 
pulse, a dry tongue, ^nd delirium, ana in many cases a succession of rigors 
indicates tlie development of pyaemia. 

Complications and Sequelae. — These depend upon the situation of the 
vein and the occiirrence of emboli, owing to breaking away of the softened 
clot. (See Thrombosis.) When the vein is superficial the diagnosis is easy, 
but when a deeply-seated sniiill vein is affected the only symptoms may be 
those of the pyunnia to whicli it gives rise. 

Treatment. — The prevention of this disease by aseptic and antiseptic 
methods is one of the greatest advances in modern surgery. As soon as the 
disease is recognised, a ligature should be placed upon the vein between the 
affected area and the heart, the inflamed vein should be thoroughly laid open, 
the septic clot removed and the cavity thoroughly cleansed. In some cases 
where numerous abscesses are formed, amputation is the only means of 
arresting the general infection. 

Tjieodoke Thompson. 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within living 
vessels, whether in the heart, the veins or the arteri(‘s. 

Embolism is the process whereby a portion of clot or other substance, 
such as parasites, fat globules, masses of bacteria or particles of tumour, 
is carried from one part of the circulation to another, and is impacted when it 
arrives at a vessel too narrow^ for its further progress. An infarct is the 
degenerated or necrosed condition of the tissues due to interference with the 
circulation of blood within it, and can be caused by embolism, thrombosis, 
endarteritis, endophlebitis, or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base towards the perii)hery of the 
organ affected. As seen post mortem, it is either yellowish-white in colour 
(the white infarct), or blood-red in colour (the hjcmorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and coagu- 
lative changes take place in it. In the case of tluj kidney or spleen, the 
coagulablc material is sufficient to render the infarct hard. In llic case of 
the brain, le.ss coagulablc lymph is poured out, jnul the area of the brain 
affected becomes softened. In the early stages there is often a zone of 
congested vessels around a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of tlie dead material. Later 
the infarct becomes invaded by fibrous tissue and a scar results. 

In luemorrhagic infarct, coagulation and necrosis also take place, but to 
this is added ha3morrhage, by diapcdcsis of the red blood cells from vessels 
of the collateral circulation. An haemorrhagic infarct is commonly seen in the 
lung ; a cone-shaped area of lung tissue becomes hard and dark red in colour. 
Should the embolus, instead of being aseptic, contain living micro-organisms, 
a septic process is set up within the infarct and an abscess results. Such 
purulent abscesses are commonly seen in the lungs, as the result of septic 
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phlebitis, and occasionally in the systemic system, as the result of septic 
endocarditis. 

Thrombosis 

Etiology. — The causes of thrombosis are — (1) altered conditions of the 
blood or increase in its coagulability ; (2) slowing of the current of the blood 
within the vessels ; and (3) a lesion of the lining membranes of the vessel 
or cavity of the heart. Thus, thrombosis may occur in cases of chlorosis, 
where the blood is more coagulable than normal, in the appendages of the 
dilated auricles of the heart where the current of blood is feeble, and it may 
result from inflammation of the lining of the vessel or degenerative changes 
in its endothelium. 

(1) Cardiac Thrombosis. — Cardiac thrombosis is one of the commonest 
forms of thrombosis and is very important. It occurs in the left auricle, 
when it has become extremely dilated, as the result of mitral stenosis, or 
more rarely of mitral regurgitation. The ante-mortem clot generally begins 
to form in the dilated appendix of the left auricle, but it may extend by the 
deposition of excessive layers of fibrin and invade the auricle itself and a 
lar^^e ball thrombosis be formed within the cavity. Portions of the ante- 
mortem clot may break away from the thrombus, and may be carried into 
the left ventricle and into the general circulation, and embolism may occur in 
the brain, spleen, kidneys, intestines and the main arteries of the limbs. 

.Viite- mortem clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. In cases of cardiac fibrosis and myelomalacia 
cordis, the result of disease of the coronary arteries, the lining of the heart 
may l)ecome affected and fibrinous deposits occur within the ventricle. 
Ijastly, in septic endocarditis, large vegetations, consisting of clot and 
masses of micro-organisms, may occur. Inflammation of the ventricle and 
of the auricle may also be present, and ante-mortem clot may be deposited 
on thcvse roughened surfaces. Portions of this clot may leave the ventricle 
and pass into the general arterial circulation, where the effect produced will 
depend upon whether the emboli are aseptic or contain micro-organisms. 

Thrombosis in the right auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right side of the heart. Portions 
of ante-mortem clot form in the right auricular appendix, and parts may break 
away and pass into the lungs and an embolism of the pulmonary artery result. 
If the embolus is sufficiently large to cause blocking of the artery or of one 
of its main branches, sudden death ensues, but if only one of the smaller 
branches is affected, a pulmonary infarct results. Much more rarely ulcera- 
tive endocarditis occurs on the right side of the heart, and portions of the 
valves or affected clot reach the lungs in the same Avay. 

Thrombosis of the coronary arteries is a very important condition, since 
it is a frequent cause of sudden death. The usual artery affected is the 
anterior interventricular branch of the coronary artery. Atheromatous 
plaques are constantly found within the thrombosed vessel, and sometimes 
atheroma has occluded the orifice of the artery. In cases where the circula- 
tion has been slowed and greatly diminished before the final clotting, changes 
in the wall of the left ventricle are very common. Syphilitic mesaortitis 
sometimes occludes the orifices of the coronary arteries. 

(2) Venocjs Thrombosis. — Thrombosis of the lateral sinus occurs ux 
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disease of the middle car. The mastoid cells become infected with pyogenic 
organisms and the disease spreads to the petrosal or sigmoid sinus. The clot 
in the vein becomes softened by pybgenic organisms, and particles break 
away and are conveyed to the lungs, in which pyogenic abscesses arc formed. 

The symptoms of septic thrombosis of the lateral sinus — and its con- 
tinuation of the jugular vein — are infiltration of the tissues of the neck, with 
a cord-like induration of the vein itself, with some restriction of the move- 
ments of the head. There is a history of a chronic and often offensive 
discharge from the ear of the same side. A high temperature and rigors, 
due to Hooding of the circulation by poison, occur when a portion of the 
wseptic clot is (fislodged. In these circumstances the jugular vein should at 
once be ligatured t)elow the clot, in order to prevent further portions of the 
clot gaining access to the blood stream. A radical mastoid operation should 
also be performed, the sinus opened and its septic contents removed. 

Thrombosis of the longitudinal sinus of the brain occurs as the result of 
injuries and infected wounds of the skull. It is a common war injury, the 
vertex of the head having been injured by a bullet as the soldier passes along 
the trench. Thrombosis of the cranial sinuses also occurs in marasniic 
patients, but it is usually agonal. 

In many of these cases, owing to the vertical position of the leg areas 
in the brain, a paraplegia is produced, while the arms are not affected. The 
condition should be treated by trephining and draining the cranial cavity. 
Occasionally the longitudinal sinus becomes thrombosed in septic conditions 
in children and also in chlorotic anaemia in adults. 

Thrombosis of (he cavernous sinus is not infrequently the result of the 
extension of a chronic suppurative process of the sphenoidal cells at the back 
of the nose. Tlie cavernous sinus is also affected by septic processes on the 
face ; a small boil on the nose or a mosquito sting on the face may produce 
a septic thrombosis of the angular vein ; this vein communicates with the 
ophthalmic vein, and the septic clot may extend along tlie latter into the 
cavernous sinus. As the venous plexuses of the pterygoid and zygomatic 
fossae* communicate through the foramina in the middle fossa and by the 
inferior ophthalmic vein, purulent inflammation of the jaw and of the teeth 
sockets is sometimes a cause of cavernous thrombosis. The result is that a 
marked degree of exophthalmos and swelling of the lids, and oedema of the 
optic disc and extensive retinal haemorrhages occur. Not infrequently the 
septic condition of one cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may ])c double. Death 
from pyaemia or meningitis results. Owing to the position of the sinus, 
operation is impossible. 

Femoral thrombosis is perhaps the commonest form of thrombosis. It 
frequently occurs after parturition and in anaBinic and marasmic states. 
It is met with after infectious fevers, especially after typhoid fever, more 
rarely after influenza and pneumonia. It also follows operations, especially 
if a septic condition has been dealt with, or results from the operation. 
The thrombosis generally occurs in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse-rate. The limb affected 
becomes cedematous, and a hard cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasmic condi- 
tions secondary to carcinoma, tuberculosis and tertiary syphilis. 



THROMBOSIS 


1039 

Complications and Sequelae. — Collateral circulation is usually satis- 
factorily accomplished in femoral thrombosis. In cases where the arteries 
as well as the veins are involved gangrene may occur. Occasionally the 
thrombosis may spread up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and cedematous. Even in cases 
where the inferior vena cava has become thrombosed, recovery may take 
place, collateral circulation being established by means of veins passing up 
from the legs into the* axillae. If, however, the clot reaches the entrance 
to the renal veins, death nearly always results from renal thrombosis. 
Embolism is not at all imcoinrnon in femoral thrombosis, the clot passing 
into the right auricle, and then into the right ventricle and pulmonary 
artery. 

Treatment. — Complete rest for 4 or 5 weeks, as a precaution against 
embolism, should be insisted upon. Avoidance of foods containing quantities 
of lime salts, such as milk, and the administration of citrates and salts of 
ammonia will materially help in the treatment of the case. The leg should 
be elevated and wrapped in cotton wool and kept warm. 

Thrombosis of the portal vein is not uncommonly the result of septic 
conditions within the abdomen. The mest common affection is suppuration 
in the region of the appendix. The condition is not always acute. Gastric 
and duodenal ulcers also lead to portal thrombosis, and tubercular glands 
along the course of the portal vein have been found to cause clotting within 
the lumen of the vessel. Dysenteric ulcers resulting from bacillary dysentery 
may also give rise to septic portal thrombosis, but typhoid ulceration very 
rarely does so. 

The effect of portal thrombosis is to produce a portal pyaemia, portions 
of the clot passing into the liver and causing abscesses within the radicles 
of that organ. Occasionally the portal vein itself becomes converted into a 
sac containing pus, and the liver is then riddled with abscesses along the 
course of the portal branches. This condition is known as portal pylephlebitis. 

Symptoms. — The symptoms of septic portal thrombosis are the occur- 
rence of fever and of rigors. The liver becomes enlarged and tendejp, and 
jaundice of a slight degree is quite common. 

As the condition is such a generalised oue, recovery very seldom takes 
place, even if treatment is adopted. 

Treatment. — This consists in removing the cause and incising any liver 
abscesses. 

(3) Arterial Thrombosis. — Arterial thrombosis is much rarer than 
venous tlirorabosis. It is generally due to arterial embolism, but is 
occasionally the result of trauma or disease of the arterial walls, such as 
atheroma or endarteritis. 

Thrombosis of the coronary arteries of the heart has already been 
described (pp. 974-977). Thrombosis is very common in the small cerebral 
arteries, especially when they have become narrowed as the result of disease. 
In middle-aged people this narrowing is usually the result of syphilitic endar- 
teritis, while in the elderly the arterial lumen is diminished by atheromatous 
changes in the wall of the vessel. 

Thrombosis of the main artery of a limb usually results in gangrene; 
the limb becomes first white and pallid, later mottled in appearance, and 
finally black. If the patient survives the immediate shock and the disease 
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to which the thrombus owes its origin, a line of demarcation will form between 
the vital and devitalised tissues, and the limb should be amputated well 
above this level. *' 

Embolism 

Embolism may occur in three main situations, namely-- (1) In the 
systemic circulation ; (2) in the pulmonary circulation ; and (3) in the 
portal circulation. 

Emboli in the systemic circulation are derived from ante-mortem clots 
in the left auricle and left ventricle. These clots are formed in cases of 
mitral stenosis and more rarely in mitral regurgitation, and also when the 
left ventricle is greatly dilated and hypertrophied. In these cases the 
emboli are aseptic. Systemic emboli also occur in septic endocarditis, 
when portions of the valve break away or masses of fibrin and micro-organisms 
pass into the general (‘irculation. These emboli are septic, and when they 
reach their destination usually form abscesses. 

Emboli in the pulmonary circulation usually have their origin in clots 
which form within the riglit auricle and right ventricle. More rarely they 
are the result of septic endocarditis of the tricuspid and pulmonary 
valves. They may also come from any part of the systemic venous system. 
A very important form of pulmonary embolism is met with after abdominal 
operations and after childbirth. About the tenth day after an apparently 
successful abdominal operation or an uneventful parturition, a pulmonary 
embolism may occur with appalling suddenness. Death may take place at 
once, or haemoptysis and pleurisy supervene. The clot forms in the common 
iliac vein, at the junction of the internal and external iliacs. Not only may a 
clot pass along the veins, but we also get droplets of fat in fat embolism, air 
bubbles in air embolism, and masses of parasites in parasitica embolism. 

In embolism in the portal circulation portions of clot in tlie radicles of 
the portal vein are finally arrested in the liver. 

Symptoms. — 1. Embolism of tlw cerebral artmcs.— T\\G onset is sudden, 
and the left side of llie brain is rather more often affected than the right. 
Hemiplegia or a|jhasia is produced ; consciousness is ordy lost for a few 
minutes during the attacks. 

2. Embolism of the splenic artery. — The onset is sudden, with pain in 
the left side and sudden enlargement of the spleen, which Is very tender. 
During the next few days, the spleen diminishes in size, but it often remains 
permanently enlarged. 

3. Embolism of the renal arteries. — Sudden pain in the back is produced, 
and blood and a little albumin are present in the urine. The haomaturia 
may last for a week or 10 days and then disappear. 

4. Embolism of the superior mesenteric artery. — The patient is seized 
with sudden, violent abdominal pain and distension. The collateral circula- 
tion, in spite of the numerous vascular arteries that supply the intestine, 
fails, and gangrene of the small intestine results. There is a complete 
intestinal ol^truction, and blood finds its way into the stools and into the 
peritoneal cavity. Operation should be at once undertaken, but owing to 
the large amount of bowel affected recovery is very rare. 

5. Embolism of the central artery of the retina. — This is not an uncommon 
event in cases of mitral stenosis and in septic endocarditis of the aortic 
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and mitral valves. The patient is seized with pain in the eye and becomes 
suddenly blind on one side. The optic disk becomes pale and the retinal 
vessels small. Occasionally only a single branch of the ve.ssel is affected. 

6. Embolism of a large artery in a limb. — This sometimes occurs. There 
is acute pain in the limb, followed by numbness and loss of power. The 
pulse is imperceptible below the scat of the embolism, and gangrene results. 

7. Air embolism. — Air may enter the veins during operation on a large 
vein, or during intravenous injection of saline or other solutions, or after 
distension of the bladder and the urethra with air. It is said that occasion- 
ally air may enter the open uterine sinuses after parturition or miscarriages, 
but some of the cases are probably due to the invasion of the Bacillus 
aerogenes capsidalus. Air embolism is undoubtedly capable of causing 
death, but a small quantity may enter a vein without any effect whatever, 
or if some disturbance sliould arise without fatal termination. The exact 
way in which air embolism causes death is doubtful ; it may be due to arrest 
of the pulmonary circulation or to cerebral anajniia. 

The diagnosis is not difficadi, the respiratory embarrassment, convulsions, 
the feeble pulse and the characteristic sound upon air entry into the veins 
are usually sufficient. 

Treatment consists in immediately occluding the vein into which the air 
has entered. Stimulants should be administered hypodermically and nitrite 
of amyl inhaled. Venesection may be used to relieve the embarrassment 
of tlie heart. 

8. Fat embolism. — Fat may reuch tlie blood vessels in cases of fracture 
of bones and in cases of lu'cmorrhage into or rupture of the liver. The 
fracture is usually situated in the long bones, generally in the tibia or femur, 
and occasionally in the ribs. Fat embolism may occur within a few hours 
of fracture of tlic boners. 

The fat dro])Iets first lodge in the capillaries of the lungs. Occasion- 
ally they are forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plugged with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from oedema of the 
lungs may be heard at the bases. The tcm]jerature remains normal. 
Cerebral complications, such as delirium, coma and rarely localised paralysis, 
may be fouiul. The urine should always be examined, as oil drops have been 
detected by staining with osmic acid, and also the retinae, as in one case the 
fat drops were recognised in the retinal vessels before death. 

When fat embolism occurs within a few hours of fracture of the bones, 
it has to be diiignosed fiom the general shock of the accident. It is doubtful 
whether fat embolism in the lungs can alone cause death. It is probable 
that a fatal termination is due to the disturbance of the kidneys or lesions 
of the brain. 

The indication for treatment is to sustain and stimulate the heart. Nitrite 
of amyl is often useful, and inhalations of oxygen should be given to lessen 
cyanosis. 

9. Paradoxical Embolism. — In certain cases of venous thrombosis, emboli 
occur not only in the lungs but also in the systemic arteries. It has been 
shown that in these cases the embolus has passed from the right auricle to 
the left auricle through a patent foramen ovale. These crossed or para- 
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doxical emboli in many cases are preceded by pulmonary embolism. The 
latter causes a rise in pressure in the right auricle and a fall in pressure in the 
left auricle, and thus the embolus in the right auricle can pass to the left side 
of the Jieart. 

Theodore Thompson. 


ARTERIAL BLOOD-PRESSURE 

By the blood-pressure is meant the pressure that the blood exerts against 
the wall of the vessel in which it is contained. The term, therefore, includes 
endocardial pressure, arterial pressure, capillary pressure and venous blood- 
pressure. We are here concerned only with arterial blood-pressure. This 
depends upon (1) the force of the contraction of the left ventricle ; (2) the 
volume of blood which the left ventricle propels into the already full arteries ; 
(3) the elasticity of the middle coats of the large arteries ; and (4) the 
peripheral resistance. 

The arterial pressure synchronous with the systole of the ventricle is 
called the systolic blood-pressure, that synchronous with the diastole is called 
the diastolic blood-pressure, while the difference between the two is called 
the pulse-pressure. The mean arterial pressure is the mathematical mean 
between the systolic and diastolic pressures. 

The introduction of the sphygmomanometer has proved of great 
value in clinical medicine. The results obtained are more reliable, and, 
indeed, not infrequently the practitioner will detect cases of hypertension 
which might otherwise have been overlooked ; the detection of tliis condition 
in its earliest stages is of great practical importance, because it is in these 
stages that therapeutic measures are most likely to be successful ; and the 
practitioner is enabled to compare the blood-pressure readings while 
patients are undergoing treatment either for hypertension or hypotension. 
A word of warning, however, is necessary : it should be remembered that 
the sphygmomanometer may exhibit fallacies and possesses limitations, and 
there is undoubtedly a danger of overestimating its value in clinical work, 
when we rely upon its readings alone as an indication of the patient’s con- 
dition. Blood-pressure measurements should be considered in conjunction 
with other clinical data. Variations in blood- pressure occur under physio- 
logical conditions. Moreover, in all probability the normal blood-pressure 
has a wider range of variation in different individuals than is generally 
supposed, and, if this be so, great caution should be exercised in arriving at 
the conclusion that a blood-pressure outside what is generally supposed to 
be the normal limit is nece.ssarily indicative of a diseased state. In considering 
the question whether a rather high pressure reading is normal to the individual, 
or is indicative of a pathological departure, it is important that inquiries 
should be made with regard to four points — viz. (1) what was the patient’s 
usual blood-pressure previously ? (2) are there any symptoms other than a 
supposed abnormal blood-pressure, such as a sensation of fullness or throbbing 
in the head ? (3) what is the condition of the heart, the arteries, and the 
kidneys ? and (4) what is the result of treatment ? If there be a fall in the 
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pressure readings, together with a coincident improvement in the general 
health of the individual during treatigaent, it may be inferred that the higher 
pressure reading is pathological. 

Hypotension 

In pathological hypotension the blood-pressure is persistently below the 
normal for the individual. 

iEtiology and Pathology. — Hypotension may be met with in Addison’s 
disease, in acute cardiac disease, especially coronary disease, in some cases 
of chronic valvular disease, particularly mitral disease, in most cases of fatty 
degeneration of the myocardium, in some cases of fibrosis of the myocardium, 
in congenital deficiency of the vasomotor system, in focal sepsis, in acute 
infective diseases, especially enteric fever, influenza and diphtheria, in 
pulmonary tuberculosis, in shock and collapse, in the early stages of Graves’ 
disease, in carcinoma and other wasting diseases, in cerebral thrombosis, 
and in neurasthenia. 

The chief factors in the causation of subnormal arterial pressure arc 
(1) a diminution of the ventricular output, and (2) lowering of the vasomotor 
tone, splanchnic stasis Ixung usually associated with the latter. It should be 
noted that hypotension is more often an indication of derangement of the 
vasomotor system than of cardiac impairment. Some are of opinion that in 
hypotension due to loweibig of the vasomotor tone, there is in the large 
majority of cases adrenal insuflieiencv, frequently thyroid insufficiency, and 
not rarely pituitary insufficiency, and that these are the cause of the con- 
dition ; and, therefore, that in all cases of this group an endeavour should 
be made to ascertain whether there is endocrine insufficiency, and if so to 
what extent, with a view of remedying tliis. in the belief that when once this 
is done the arterial pn'ssure will be raised to normal and remain so. as long 
as these glands conrinue to functionate effectively. Adrenal insufficiency 
may be due to, among other things, inadequate dcvelo})ment, lesions of the 
adrenals, and focal sepsis. • 

Symptoms. — Among these are asthenia — especially premature exhaustion 
on maintaining the upriglit pOvsture. giddiness and faintness — especially on 
change of posture, iKuirastlienia, mental depression, insomnia, irritability of 
temper, nervous instability, sensitiveness to cold, numbness, and yiallor or 
lividity of the extremities, subnormal temperature, ineroase in the cardiac 
rate of more than 10 per minute when the individual assumes the upright 
posture after lying down^ and s])lanchnic stasis. AV^lien giddiness and faint- 
ness arc especially associated with change of pOwSture, it is suggestive of 
vasomotor derangement, as is also an abnormal increase in the pulse-rate on 
assuming the upright posture after lying down. In splanchnic stasis, pressure 
oil the abdomen by the hand whih* the patient is lying down is sometimes 
accompanied by distension of the jugular veins. 

Treatment. — The aetiology, including for focal sepsis, should be reviewed, 
with the object of treating the underlying cause. In acute cases rest in bed 
may be advisable ; and after the acute stage lias passed, great care should 
be taken to avoid over-exertion, and an adequate amount of rest after exer- 
tion, and before and after meals, is indicated. In shock and collapse the 
patient should lie on his back, and the foot of the bed may with advantage 
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be raised by 1 or 2 feet. Massage is helpful in certain cases. A tepid or cold 
sponge bath in the morning, followed by suitable exercises, and residence in 
a bracing climate are to be commended. The proportion of those articles 
of food which especially stimulate the cardio- vascular system, such as meat 
and meat-extractives, should be increased, roasted meat being of greater 
value than meat which has been boiled, while meat soups and gravies should 
also be given. Cod-liver oil, malt, glycerophosphates^ phosphorus, iron, and 
arsenic may be tried. Digitalis, and to a less extent strophanthus, have 
gained a reputation in the treatment of hypotension ; but my investigations 
have shown that, bi/ tie w^thods in use for observing the blood-pressure 

clinically, the internal administration of digitalis does not raise the blood- 
pressure in man. Strychnine also has a considerable reputation in the 
treatment of this condition, especially when present in diphtheria or other 
acute infective diseases. Anuuig other remedios advocated are ephedrine, 
adrenaline, pituitary extract, and ergot. The wearing of an abdominal belt 
is very useful in some cases of hy])otension. 

HvPERTENSrON 

In pathological hypertension the blood-pressure is persistently above the 
normal of the individual ; temporary supcirnormal blood -pressure is found, for 
example, in the nervous excitement incidental to medical examination. The 
late Sir ClifTord Allbutt introduced the term hyper piesia to deiu)te a clinical 
condition in which tliere is a persistently- raivsed blood -pressure independent 
of renal disease. Some writers use the term essential hypertension. 

In the course of time arterial hypertrophy and cardiac* hypertrophy, more 
especially of the left ventricle, tend to develop ; and still later fatty degenera- 
tion in the hypertrophied tissue of the arteries, resulting in a weakening of 
the walls of the vessels, and it may be ischaemic fibrosis of the organs may 
occur. These morbid changes are fully described on pages 1010,1017. Hyper- 
tension is also often a factor in the causation of atheroma. 

Syrtiptoms. — The patient is often plethoric and well nourished. There 
may be a complete abserujc of subjective symptoms for sonic years. The 
patient is, liowevcr, apt to suffer from a sensation of fullness and throbbing 
in the liead, headache, usually in the occipital region, flushings, tinnitus 
aurium, Hashes of light before the eyes, giddiness, insomnia and palpitation. 
The systolic blood-pressure in cases of simple hyperpiesia varies from 170 to 
200 mm. ; in cases associated with chronic interstitial nephritis it may re«ich 
even 300 mm. or more ; and in secondary contracted kidney and in polycystic 
disease of the kidneys it varies between 160 and 220 mm. There is evidence 
of high-tension pulH(‘,. The vessel wall may be felt to be uniformly thickened 
—the so-called “ whip-cord ” artery. As the muscular arteries are those 
chiefly affected, the radial, the brachial and the temporal arteries are fre- 
quently found to be invol ved. There may be the physical signs of hypertrophy 
of the left ventricle, reduplication of the second sound over the septum 
vcntriculorum and accentuation of the aortic second sound. Later on the 
history may show great diversity. This is fully dealt with in The Heart in 
Hypertension (see pages 960-962) and Arterial Hypertrophy (see pages 
1015-1018). 

Diagnosis. — In cases of hypertension and cardio- vascular hypertrophy 
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it is necessary fco distinguish between hypcrpiesia and chronic interstitial 
nephritis, in which connection the following are among the points which 
should be noted. In hypcrpiesia thS patient is often plethoric, with a high 
colour and well-nourished body, there is absence of symptoms of toxaemia, 
and the urine is of good colour and of normal specific gravity — indeed, it 
differs from healthy urine only in the presence of a traOe of albumin and 
occasional casts of granular or hyaline kind ; while in chronic interstitial 
nephritis there is often a sallow tinge in the complexion and loss of weight, 
gastric disturbance is more often that of hypochlorhydria than is the dys- 
pepsia of hypcrpiesia, and the urine is of low specific gravity. Further points 
in the differential diagnosis of hyperpiesia will be found on pages 1017, 1018. 

Prognosis. — This is dealt with on pages 962 and 1018. 

Treatment. — Firstly, it is exceedingly important thoroughly to review 
the astiology of the (joiidition, including a searching inquiry for focal sepsis — 
from the teeth (including X-Rays examination), the tonsils, the accessory 
nasal sinuses, the colon, and the genito-urinary tract — and the underlying 
cause should be adequately treated. 

Secondly a detailed iuv^estigation of the patient's occupation, including 
hours of work, his general mode of life, hobbies, how long he takes off for his 
meals, his hours in b('d. the amount and character of sleep, his habits and his 
mental character, should be made ; and anything harmful should be corrected. 

In the next place, hypertension is an excellent example of the value of 
treating not only the disease, but the patient. He should be reassured and 
encouraged. It is inadvisable to h^t him know the exact blood-pressure 
readings. 

It is very necessary for tin* patient to live within the limits of his diminished 
cardio-vascular strength. He should be in bed for at least nine hours each 
night ; and take at least an hour, and preferably longer, off for lunch, and a 
rest after finishing eating. A day in bed each week may prove very beneficial. 
The amount of physical, and mental, effort should stop short of inducing any 
abnormal, subjcctixe symptoms, or rise in blood-pressure. Suitable and 
regulated exercise may be hel[)ful. AV^alking is an excellent form ;• while 
riding a iioii-jiulling horse, quiet cycling, golf, Swedish exercises and massage 
may prove to be suitable in certain cases. All excitement, worry and other 
forms of emotional stress and strain should be carefully avoided. There 
should be an adequate amount of variety in his life and of holidays. Stoop- 
ing, straining at stool, and cold and hot baths are contra-indicated; but a 
warm bath, the tejiiperature of which is gradually lowered, may be taken 
daily. 

If the patient suifors from an unduly excitable nervous system, or is 
prone to worry or be anxious, sedatives are exceedingly useful (see page 833). 
Among the best of those is luminal, commeiiciug with grain four or three 
times daily, and gradually reducing to the minimal daily dose, which may be 
increased at any time if and as required. 

If at any time there is tiredness or exhaustion, a sufficient period of rest, 
both physical and mental, is indicated. 

The amount of fluid with meals should be diminished, while an ample 
quantity should be taken between meals. Some prefer the mildly alkaline 
waters. An excessive amount of food should be avoided — ^indeed, the amount 
should preferably be rather less than is needed. With regard to the character 
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of tlie food, some writers lay great emphasis on the necessity for drastic 
regulations. I personally do not agree with this. On the other hand, I am 
of opinion, however, that a regulated diet of moderate latitude may be of 
great value. Those articles of food which especially stimulate the cardio- 
vascular system should be reduced and proportionately to the degree of 
hypertension. The quantity of beef and mutton should be diminished. 
Meat which has been boiled and is taken without the.gravy is preferable to 
roasted meat taken with the gravy. Meat extractives, such as meat soups 
and gravies, liver, kidneys, sweetbreads and brains are better avoided alto- 
gether. Some physicians attach great importance to the dinunution or 
exclusion of chlorides from the diet. If this view be correct, it should be 
noted that the deprivation of the salt usually added at table is not enough ; 
food-stulTs which, before being cooked, have the smallest proportion of salt 
should, therefore, be chosen. Chloride of potassium imiy be taken in place 
of chloride of sodium as a table-salt, but some find it disagreeable to the 
taste. An exclusive diet of suitable fresh fruit, or of milk, or of both, on one 
day a week or more frequently may be helpful. JModeration in the use of 
tobacco, tea, and cs 2 )ecially coffee should be enjoined. Alcohol is better 
avoided altogether, but if the hypertension be not considerable, a moderate 
amount may be allowed, preferably in the form of well-diluted wdiisky, or 
light wines, and only with meals. 

Purgatives arc useful in the treatment of hypertension, and it should be 
noted that a slight laxative action of the bowels each day is of greater value 
than an occasional purge. In choosing an aperient, saline j)urgatives, as 
they induce fluid motions, arc the most suitable, and should be administered 
in hot water some time before breakfast. It is advisable also to administer 
some meicurial preparation once a week at bedtime. The functions of the 
skin should be attended to, and in this connexion a warm equable climate 
and woollen underclothing, especially in winter, are to be commended. 

Periodic courses of nitrites, or of potassium of iodide (grs.b-'iO), or alternat- 
ing them, may be tried. My ex])ericiTice, however, has been disappointing, 
but sometimes they are beneficial in mode.rate hyperpicsia. If nitrites be 
used, those whose action is slowest and most prolonged arc preferable, and, 
therefore, mannitol nitrate, erythrol nitras, sodium nitrite and tiitroglycerine, 
in the order named. They may be administered in increasing dosage until 
the physiological effects arc obtained, while tliey may be continued in rather 
smaller doses for considerable periods in suitable cases. Souk; authorities 
believe that the hippurates and benzoates are useful, Jlccciutly glandular 
extracts, especially thyroid and ovarian, and liver extract have been tried, 
but I am Very doubtful about the last named. 

Hydrotherapy may be of service. A Turkish bath once or twice a week, 
perhaps followed by massage, or hot packs about thrice weekly, may be of 
service in suitable cases. A regular course of balneological treatment is 
sometimes beneficial, and different kinds of baths, among these being the 
Aix-les- Bains douche, are used. 

Diathermy, high frequenc^y currents and other forms of physiotherapy 
have recently been employed. 

Venesection may be very valuable when the blood-pressure is very much 
raised, particularly if there arc any head symptoms, or there are indications 
of great distension of the chambers of the right side of the heart. At least 
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a pint should be withdrawn. This method of treatment may be repeated at 
intervals. 

If the foregoing measures fail, a kg holiday is sometimes useful. 

If there should be a dangerous rise in the blood-pressure, or a cardiac 
or cerebral attack should threaten, complete rest in bed, starvation and, it 
may be, venesection are indicated. 

For the treatment pf cardiac failure in hypertension, see page 962. 

Frederick W. Price. 



SECTION XIV 


VASOMOTOR NEUROSES (ANGIO-NEUROSES) 

INTIIODUCTION 

Under this heading are des(;ril)ed several diseases in which vasomotor 
disturbance is the f>roiniiient symptom. Sensory, secretory and trophic 
disturbances may also be present. 'I’liese diseases dilTer from each other 
both in regard to the nature and location of the vasomotor changes. Thus in 
Raynaud’s disease there is a spasm of peripheral arteries. In erythromelalgia 
there is vaso-constrictor j)aralysis or excitation of the vaso dilator nerves. 
In angio-neurotic oedema there is disturbance of capillary permeability, and 
perhaps of capillary tone. 1’hese diseases are described as vasomotor neuroses 
because a lesion of structure is not an essential ])art of their pathology, and 
because a consideraljle functional clement is generally present. Thus they are 
common in persons who have an unstal)le nervous temperament , and emot ional 
disturbance and fatigue play a not unimportant part in their aetiology. It 
has been thought in the past that, these diseases were })rimariiy due to disorder 
of the involuntary or \'ogetati\'e nervous system. L(iwis, however, has shown 
in the case of Raynaud’s disease that a local fault of the vessels ratlier than a 
d sordered vasomotor impulse determines the spasm of the digital vessels, 
aid he finds the explanation of Raynaud’s disease in terms of vasomotor 
dysfunction unconvincing. Too little is known of the fctiology of acropar- 
ffisthesia, erythromelalgia and Milroy’s divsease to throw light on this matter, 
but whatever the basic pathogeny of these conditions may be, yaso-dilatation 
is a prominent feature of erythromelalgia. 

A hard and fast distinction cannot he di\wn bet ween these diseases 
occurring as neuroses and similar syndromes complicating recognised path- 
ological states, such as lesions of the spinal cord or l)rain (tabes dorsalis or 
hemiplegia), lesions of peripheral nerves (peripheral neuritis), and lesions of 
vasciilar channels, or local pressure elTects, such as may result from a cervical 
rib. Nor are they separated by a rigid line from slighter manifestations of 
vasomotor instability, such as are frequent in women at the climacteric, and 
in clinical disorders resembling exoidithalrnic goitre. I hcy arc undoubtedly 
akin to such common symptoms as flushings, cerebral hyperromia, facial 
congestion, angio-spasm in all its varieties, tachycardia (in some of its forms), 
anginal attacks, migraine, vertigo, tinnitus aurium, universal or circumscribed 
hyperidrosis, and gastric disorders of certain forms of functional gastric 
dyspepsia. 

Lewis’s studies on the local vascular reaction to irritation of the human skin, 
have thrown much light on these diseases. He showed that there are three 
components in the reaction : (1) a primary dilatation of capillaries — the red 
line ; (2) an increased permeability of these capillaries, producing the wheal, 
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«<rhich is independent of the nerve supply ; and (3) the Jlare, which depends 
on the integrity of the sensory nerve fibres in the neighbourhood. All these 
phenomena can be produced by an iiltradermal injection of histamine, and he 
attributed them to the liberation of this or some similar chemical substance 
to which he gave the name of “ H-substance.” It has been suggested that 
local liberation of histamine may play a part in producing the vesicles in 
herpes and the rash in^ erythema nodosum, as well as some of the phenomena 
of the angio-neuroses. It is of special interest that these reactions are partially 
dependent upon and partially independent of the nervous system. Dale’s 
observation that adrenaline directly antagonises histamine explains its 
usefulness in the treatment of angio-neurotic cedema. 


RAYNAUD’S DISEASB 

Synonym. — Symmetrical Gangrene. 

Definition. — A paroxysmal affection of the blood vessels of the extremi- 
ties, frequently symmetrical, characterised by persistent ischaemia or a 
passive hyperaemia, which leads to disturbance of function, or to a loss of 
vitality with necrosis. 

Etiology. — The cause of Raynaud’s disease is unknown. It is more 
common in women than men. It occurs at any age, though most common in 
the second and third decades. The disease is to some extent constitutional. 
Thus it may occur in more than one member of a family. In other cases it 
may be associated with hysteria, epilepsy and neurosis. Congenital narrow- 
ness of the aorta (Oppenheim), exhaustion and ansemia are said to be pre- 
disposing causes. It sometimes complicates diseases of the spinal cord, 
namely, tabes dorsalis, syringomyelia, disseminate sclerosis and tumours. A 
few cases are due to syphilis, congenital or acquired, as was first suggested 
by Hutchinson. It has occasionally been observed after acute infections, 
and cases due to malaria have been reported. Intestinal tox®mia may be 
an setiological factor. Lead and tobacco arc possible causes. The importance 
of tobacco in thrombo-angiitis oblitcians, intermittent claudication and some 
forms of anginal pain is of interest in this connection. Kxj)osure to cold 
commonly deternnnes an attack. 

Pathology. — Lewis has shown that the basis of Raynaud's disease in 
certain cases in which the fingers were affected depends on an abnormality 
of the digital arteries, which show's itself in a hyperseusitiveness of these 
vessels to relatively low temj>oratiircs. It seems, according to his observations, 
that the fault lies primarily in the vessel wall rather than in the nerve supply 
to the muscle fibres. In advanced cases there is endarteritis, and there may 
be complete occlusion of the lumen of the artery. Peripheral nerve changes 
have been described and are probably secondary. When due to syphilis or 
disease of the nervous system, the pathology is that of the primary isease. 

Symptoms. — The affection is characteristically paroxysmal. The attack 
begins in the fingers or toes, with numbness and tingling, or pain. The pain 
is most severe in the distal part of the limb. It gradually increases and may 
become intense. The attack may be preceded by pain in tlie whole extremity. 
At first the affected parts arc congested and cyanosed, or they itiay be white 
and cold like dead fingers (JocaJ syncope ) ; the vessels in this stage are con- 
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tracted, so that no blood enters the part. After an interval of perhaps an 
hour or two, the fingers or toes become red and hot {active hypercrmia ) ; the 
vessels dilate widely in this stage. Mote commonly there is an intervening 
period of local asphyxia, during which the affected part is deeply cyanosed — 
blue or blue-black — a condition which may persist, with variations, for days, 
weeks or months. It may be accompanied by swelling of the part. The 
process gradually subsides, or is followed by the stfige of hypera3mia, and 
recovery occurs. Alternatively, gangrene develops, with the appearance of 
small black spots or vesicles filled with bloody fluid. These burst and a blacjk 
scab forms, which gradually separates, leaving a scar, or an ulcer that heals 
slowly. In this way the pad of a finger may necrose, or the necrosis may 
involve the tip of the finger, the terminal phalanx, or the whole finger. More 
than one finger or toe may be lost in very severe cases. A line of demarcation 
gradually forms and the necrotic part separates. Movements of the affected 
part are stiff and slow, and their sensibility for all kinds of sensation is greatly 
diminished. In some cases the edges of the ears, the tip of the nose, the chin, 
the lips and the eyelids are affected. 

As in other conditions associated with impaired capillary circulation, the 
reaction of the skin to the local application of histamine, which has already 
been described, is delayed and reduced. 

Mental depression accompanies a moderate or severe form of Raynaud’s 
disease, and gastric disturbance ; for example, anorexia and vomiting may 
precede or accompany an attack. Osier Tej)orted a case complicated by 
three attacks of aphasia with honuplcgia, ending in recovery. 'I’liere may be 
affections of the special senses (hemiopia, deafness, tinnitus and affections of 
the sense of taste), and albuminuria, glycosuria and haRmoglobinuria have 
been observed. An associated multiple arthritis is sometimes seen. The 
chronic form may progress to scleroderma ; occasionally true generalised 
scleroderma begins with features of Raynaud’s disease. 

A severe attack lasts from 2 to 4 months or even longer. There may be 
no further attack, or there may be a recurrence after an interval of a year 
or more. 

Mild degrees of Raynaud’s disease scarcely merit the title, and are rela- 
tively common. Only a part of a finger, or one finger, or the fingers alone, 
or the hand as far as the WTist (often also the toes), go numb and white in 
winter or when batliing, and with a warmer temperature there returns the 
stage of active hypenemia — the so-called “ beef-steak ” hand. The circula- 
tion may return to normal without a marked stage of hypcracniia. Chilblains 
belong to this group of vasomotor manifestations, and severe chilblains may 
lead to superficial necrosis. Transition forms between erythrornelalgia and 
Raynaud’s disease have been described. 

Diagnosis. — Raynaud’s disease differs from frost-bite in that the 
sequence of events in the former is usually syncope, cyanosis, hyperasmia, 
while in the latter it is hyper®mia, cyanosis, syncope. In mild and more 
chronic forms of the disease, the differential diagnosis from acroparsesthesia 
may arise. The age of onset is different. In general, acroparsosthesia is a 
subjective complaint. The feeling of numbness and tingling is continuous, 
and sometimes painful, and in rare cases there is evident pallor of the finger- 
tips, but asphyxia and necrosis do not occur. The toes are rarely affected. 
Local gangrene of the toes occurs in senile and diabetic arterial disease. In 
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both conditions arterial disease is a marked feature, and the pulse in the 
dorsalis pedis artery is generally absent ; the latter condition is obvious in 
the accompanying glycosuria. The* difTerential diagnosis from thrombo- 
angiitis obliterans is more difficult, since it occurs in the age period in which 
Raynaud’s disease is most common, and in its early stages may closely 
resemble Raynaud’s disease. Thrombo-angiitis is not paroxysmal. It is 
most common in male i[ews of Polish extraction ; excessive cigarette smoking 
is thought to be a factor. Its distribution tends to be asymmetrical, and there 
is obliterative endarteritis and thrombosis of the vessels. As Osier remarked, 
necrosis in Raynaud’s disease is a simple matter, as simple as if a string were 
tied tightly round a finger-tip. To this extent the possibility of self-mutilation 
requires mention. Jjcprosy is recognised by its specific characteristics. 
Erythromelalgia is not paroxysmal, is accompanied by swelling, does not 
involve local syncope, does not proceed to gangrene, and is aggravated by 
dependence of the part affected and by warmth. 

Prognosis. — The prognosis to life is good. In rare cases septic infection 
may cause death. Severe attacks are resistant to treatment. Relapses are 
common, hut the attacks may subside as the patient gets older. 

Treatment. — Syphilis, malaria, lead and tobacco, as potential factors, 
furnish, when present, direct indications for treatment. Measures to improve 
the general health, to strengthen the nervous system, and to protect the 
patient from worry and over-fatigue should be used. Attention to clothing 
and the choice of a suitable climate are matters for consideration. In case 
alimentary toxaemia is a factor every effort should be made to restore bowel 
function to normal. Care should be taken to avoid slight injuries, such as 
might result from tight boots and the cutting of corns or nails. Gentle 
massage and dry warmth to the extremities may be of benefit. Thyroid 
extract is worth a trial. Other drugs are of little value, though calcium lactate 
in 15-grain doses, given three or four times daily, has proved useful in some 
cases. The drug sometimes relieves chilblains. Protein shock produced by 
the intravenous injection of T.A.J3. vaccine is sometimes of value. Sub- 
cutaneous or intramuscular injections of acetyl clioline have been •recom- 
mended. During an attack, physical and mental rest and warmth are required. 
The affected limb should be elevated and wrapped in cotton wool. Chloral, 
pyramidon or morphine may be required for the relief of pain. Electrical 
treatment is of value in many cases. According to Cumberbatch, the galvanic 
current is the most effective metliod. He employs diathermy as a preliminary 
measur( 
current 
healed. 

of the attacks. He applies the kathode to the spine over the cervical (or 
lumbar) enlargement of tlie cord. The hands (or feet) are immersed in warm 
water and connected to the anode. A current of 20 to 25 milliamperes is 
passed for twenty minutes. Treatment is given three times a week. Sympa- 
thectomy, as for instance, excision of the stellate ganglion or the less drastic 
method of dividing the peri-arterial sympathetic fibres, is still on trial. The 
operation is beneficial, especially in young subjects before secondary changes 
in the structure of the vessels have taken place. The amount of cooling of 
the hands required to produce cyanosis is much greater after sympathectomy 
(Paterson Ross). 


i when there is gangrene. This is followed by the use of the galvamc 
after the necrosed portions have separated and the parts are completely 
Treatment by the galvanic current lessens the frequency and severity 
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ACROPAR^STHKSIA 

Definition. — A vasomotor neurosis, characterised by parajsthesiic of 
the hands, especially affecting the finger-tips. 

^Etiology. — The condition is usually observed in women, especially at the 
climacteric. It rarely occurs before the age of 30. Jt is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
General causes include inanition, anjemia and pregnancy. Local causes are 
exposure to cold, particularly cold water, or to alternate hot and cold water 
as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms are almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient comjJains of numbness, 
tingling, formication of the finge.rs or tendern<‘ss of ^the finger-tips. There 
may be slight loss of sensibility in the finger-tips and occasionally evident 
pallor. 

Diagnosis. — The condition is readily distinguished from Raynaud's 
disease by the absence of local asphyxia. It is im[)ortant to exclude any 
affections of the spinal cord, such as tabes dorsalis. 

Prognosis. — The complaint tends to be continuous and persistent. The 
outlook regarding recovery is not good, unless the condition is due to a 
recognisable and removable cause. There are, however, no complications. 

Treatment. — This is directed to the removal of the cainse, and improve- 
ment of the general health and of the local circulation. Salicylate of soda 
and bromides are often helpful, and radiant heat and massage are of value. 


ANGIO-NKUROTIC CRDEMA 

Syi.onym. — Quincke's Disease. 

Definition. — A paroxysmal affection, charactcrisiHl by the appearance of 
circumscribed oedematous swellings of the skin and subcutaneous tissues of 
transient duration. The mucous membranes an^ often affected. 

iEtiology. — Heredity is an important factor. Osier reported the case 
of a family in which five generations had been affected, involving 22 
members. The condition is more common in men than in women, and 
generally affects the young. Those attackial are usually (d’ a nervous dis- 
position. Neurasthenia, hysteria, asthma, and rarely exoplithalmic goitre are 
associated conditions. Garrod has reported a case in which each recurrence 
of periodic hydrarthrosis was attended by circumscribed oedema, either of 
the lips or eyelids. The attacks may coincide with menstruation. The 
exciting cause is generally difficult to determine. It may be emotional strain, 
exposure to cold, or trauma. Local trauma sometimes determines not only 
the onset but the site of an attack, as in a case recently reported in which 
riding provoked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology various theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increased, and, more recently, the local action of a circulating 
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toxin on the capillary walls, are theories which have obtained support. 
With regard to the last named, Garrod has drawn attention to the joint 
swellings that frequently accompany erythematous and urticarial rashes 
resulting from known toxic causes. Such conditions form a part of the 
clinical picture of serum sickness, or may occur after taking certain articles 
of diet, or as the result of stings of insects or nettles. Lewis has shown that 
a modification of the same toxin may produce a dermolysin or a hiemolysin. 
In the former instance oedema, in the latter purpura results. Thus, B. welchii 
may produce either condition, depending on the intensity of the infection. 
This thesis illustrates the present view of angio-neurotic oedema as being a 
local expression of the presence of a circulating toxin, prone to occur in 
persons of nervous temperament, rather than a disease sui generis. The 
patients often show other signs of allergy, especially in their sensitiveness to 
foreign proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings arc rounded, painless, rarely itch, and arc generally pale or 
sometimes redd<u- than the surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the rtunirrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and backs of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a whole lijnb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctiva) may be implicated. (Edema of the glottis is rare, 
and has proved fatal. Swelling of mucous membranes may lead to symptoms 
of gastro-iiitostinal disturbance, such as nausea, vomiting and abdominal 
pain (colic'), (.^'ises in which luemorrhagc from raucous membranes, stomach, 
bronclii, bladder, etc., occurred have been reported. Haemoglobinuria has 
been observcnl ; in such a ease a Wassermann test is indicated. The attacks 
are generally afebrile, and there is no constitutional disturbance, unless the 
stomach or intestine is involved. 

Course. — 'Phis is variable. Recurrence is frequent, often at intervals of 
3 to 4 weeks, but sometimes after long intervals. It is rarely periodic. 

Diagnosis. — The complaint is so characteristic, in the sudden onset and 
rapid subsidence of asymmetrical rounded swellings, that it is hardly likely 
to bo confused with other affections. The condition is nearly allied to 
urticaria, from which it is distinguished by the circumscribed and deep- 
seated nature of the swellings and the absence of itching. No distinction is 
made between angio-neurotic oedeina and giant urticaria. 

Treatment. — The general health must receive first attention, and a 
saline purge is indicated. Both arsenic and quinine have been advocated. 

It is advisable to avoid any particular protein in the food which is found 
to excite attacks. When the attacks occur after a particular meal of the 
day, a capsule containing 1 to 2 grains of peptone half an hour before that 
meal appears to have an effect in temporarily desensitising the body against 
foreign protein. This, combined with 5 to 7^ minims of the tincture of 
belladonna and 10 to 15 grains of calcium lactate after meals, has prevented 
recurrences in several cases. The former drug diminishes the vagal hyper- 
sensitiveness, and the latter increases the viscosity of the blood. One of the 
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most useful forms of treatment for the relief of the paroxysm is a subcu- 
taneous injection of 3 to 7 minims of liquor adrenalini hydrochloridi. This 
excites the antagonistic action of the sympathetic. For the same reason half 
a grain of ephedrin orally administered may be tried. When the tongue is 
involved the patient should be given one or two of Armour’s suprarenal 
tablets to suck. Pituitrin injections have also been recommended. Bromide 
is often helpful as an additional measure when the symptoms are marked. In 
severe cases the intravenous injection of small doses of peptone might be 
considered. Autohjemo therapy lias proved useful in some cases. 

Intermittent llydrartlirosis, which is described fully under “ Diseases of 
the Joints’* (p. 1341), presents some interesting affinities with the vasomotor 
neuroses, particularly in its association with angio-neurotic oedema. 

ERYTHROMBLALGIA , 

Definition. — A rare condition characterised by pain, redness and swelling 
of the toes and feet, and less often of the hands. 

iEtiology. — Little is known of the aetiology of ilie disease. Men are more 
often atTected than women. The condition may oc(*,ur in the course of 
a disease of the central nervous system, such as hemiplegia, disease of 
the cauda equina, and disseminate sclerosis. The swelling and pain lire 
aggravated by standing and by warmth. 

Pathology. — Disease of the ])eripheral arteries — a chronic endarteritis — 
has been described in three cases by Batty Shaw. Changes in the peripheral 
nerves have been held rcspon.sible, and Weir Mitchell found marked degenera- 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, allied to acropanesthesia and Raynaud’s disease, and possibly 
due to a primary disturbance of the vaso-dilator nerves. The suggestion has 
also been put forward that it is due to a spinal disease involving the lateral 
grey matter of the cord. 

Symptoms. — The first case was described by Weir Mitclicll, and was that 
of a sailor, aged 40, whose first complaint, following an vYfrican fever, was of 
“ dull, heavy pains at first in the left, and soon after in the right foot. There 
was no swelling at first. When at rest he was comfortable, and the feet 
were not painful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple with congestion ; the veins were everywhere 
singularly enlarged, and the arteries were throbbing visibly. Tlie whole foot 
was said to be aching and burning, but above the ankle there was neither 
swelling, pain . . . nor flushing.” 

Pain is generally the first symptom, soon followed by redness and swelling, 
most marked in the terminal phalanges of the toes or fingers. The pain is 
generally severe ; at first it occurs only in the evening, but later it becomes 
chronic or remittent and may be agoni.sing. 3' he redness may increase to 
cyanosis. The swelling is more marked in the latter part of the day, and is 
aggravated by standing, walking, dependence of the limb and by heat. 
These symptoms are relieved by cold and recumbency, llyperidrosis of the 
affected part is not uncommon. The condition may be complicated by 
general weakness, vertigo, headache, palpitations and tachycardia. Its 
complication with erythrsemia has been described. 
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Prognosis. — The complaint is intractable, and tends to persist, with 
exacerbations and remissions, for ma|iy years. 

Treatment. — The affected part should be elevated and immobilise!i. 
Faradism and cold have been recommended. Analgesics are required for ;he 
relief of pain, which may even necessitate amputation (Shaw). Sympa^hecr 
tomy is contra-indicated and should never be performed for this condition. 

MILROY’S DISEASE 
^ Synonym. — Hereditary (Edema. 

Definition. — In 1892 Milroy described a persistent oedema of the legs, 
occurring in the absence of any of the known causes of oedema, affecting 
members of the same family in successive generations. 

/Etiology. — The disease has occurred in six generations of the same family, 
but the percentage of incidence in the families has varied greatly. It is apt 
to appear in neurotic families. Both sexes are affected about equally, and 
the oedema may either appear soon after birth, or its onset may be delayed 
till puberty or even till adult life. Thirty-live years after his original descrip- 
tion, Milroy found that the disease w’as tending to die out in the family in 
which he first observed it. 

Pathology. — Nothing is known of the pathology of the condition. There 
is no evidence of venous nr lymphatic obstruction. 

Symptoms. — Only the legs are affected, and these to a variable extent. 
Thus the swelling may be limited to the ankles ; it usually does not extend 
beyond ^he knees, but Jiiay reach the thighs in long-standing cases. It never 
extends above Pou part’s ligament. Gradually the affected part becomes 
hard and brawny. The swelling increfises in the standing posture, and, once 
established, it is permanent. There is no pain or redness, the veins are not 
enlarged, and the general health is not affected. 

In some cases there are acute attacks accompanied by fever and pain. 
During this phase the condition resembles erythrornelalgia. 

Diagnosis. — This is made on the familial incidence, and the absence of 
all other recognised causes of oedema. A group of cases in which there is 
swelling of the feet, ankles and legs without albuminuria or discoverable 
organic disease to account for the swelling, has recently been recognised by 
Osman. The patients wo have seen have been women in the third decade. 
The swelling is pale, brawny and does not pit on pressure. It may respond 
to rest in bed and intensive alkali therapy. 

Prognosis. — The affection does not tend to shorten life. 

Treatment. — The affected parts should always be kept bandaged with 
crepe, as by this means the swelling can be kept under control, and the patient 
remains able to lead an ac.tive life ; but if such measures be not employed 
the oedema gradually extends. Acute attacks may require opium internally, 
and evaporating lotions locally. 

W. Langdon Brown. 

Geoffrey Evans, 
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DISEASES OF THE RESPIRATORY SYSTEM 

THE PHYSICAL SIGNS IN THE CHEST IN HEALTH 
AND DISEASE 

Accurate diagnosis in diseases of the air-pasaages and lungs depends very 
largely upon careful observation and record of physical signs, especially in 
their relation to subjective symptor^is. Unfortunately, there is no strict 
uniformity in regard to the nomenclature of physical signs. It is, therefore, 
desirable to define explicitly the sense in which the various technical terms 
used in this section are employed. At the outset, it is well to emphasise 
the importance of a careful and methodical examination in every case. The 
magistral sequence of inspection, palpation, percussion, auscultation and 
mensuration has more than the sanction of traaition to commend it. Unless 
confined to bed, the patient should be examined both in the erect and recum- 
bent positions in all cases of difficulty. 

Inspection. — The j)atient being placed in a good light, the configura- 
tion of the chest, the range and character of the respiratory movements, 
and the position of the cardiac pulsations should be carefully noted. Most 
of the terms used in this connection, such as flattening, retraction, recession 
of intercostal spaces and diminished movement are self-explanatory. 

The respiration may be unduly slow or rapid. Quickening of the rate is 
referred to as hyperpnoea, and if associated with distress — as dyspnoea. 

Dyspnoea may be inspiratory, expiratory, or spasmodic. A peculiar 
periodic disturbance of the respiratory rhythm is that referred to as Cheyne- 
Stokes breathing. In this condition, the respiratory movements wax and 
wane in short periods of dyspnoea, each followed by an interval of apnoea or 
ce.ssation of respiration lasting up to 30 or 40 seconds. It is due to deficient 
aeration of the blood and is met with in respiratory, cardiac and renal disease, 
and also in cerebral lesions and after some poisons. 

A variety of grouped breathing is Biot’s breathing, sometimes seen in 
tuberculous meningitis. The hyperpnoeic period consists of a few breaths, 
deep or of increasing depth, followed by apiioea without the waning. 

Certain abnormal forms of chest configuration arc described : The alar, 
phthinoid or pterygoid type of chest is long, narrow and flat, with winging of 
the scapulas ; the subcostal angle is narrow and the upper interspaces are 
wide. The emphysematous or barrel-shaped chest is broad and rounded, 
the angle of Ludovici is prominent, the subcostal angle is wide, and the 
movements are restricted. The pigeon breast is characterised by prominence 
of the sternum, with sloping anterior thoracic walls. The funnel breast is 

105S 



PHYSICAL SIGNS IN THE CHEST 1057 

the converse of this, with depression of the lower end of the sternum and of 
the cartilages attached to it. 

Palpation. — Vocal fremitus or “tactile fremitus is the vibration felt 
over the lung when the hand is placed flat upon the chest-wall without 
pressure and the patient says “ ninety-nine ” or some other resonant syllables. 
Vocal fremitus may be increased, decreased or absent in disease. 

Tussive fremitus. — iThe similar vibration felt during cough. 

Rhonchal fremitus. — The vibrations communicated to the chest-wall 
by sonorous rhonchi and felt by tlie hand in bronchitis. 

Friction fremitus or pleural fremitus. — A rubbing sensation com- 
municated to the palpating hand in certain cases of dry pleurisy. A 
similar fremitus is occasionally felt in pericarditis. 

Percussion. — This consists in tapping the chest-wall over the lung and 
observing the note produced and the sense of resistance felt. Percussion 
may be direct on to the chest-wall or mediate, when the tap is made on to 
a finger or an instrument placed on the chest. The applied finger or instru- 
ment is called the ideximeter, the tapping finger or instrument, the plessor. 
Percussion sliould always be light, except over very muscular jjarts of the 
chest. 

Normal resonance is the note obtained over healthy lung tissue. 

Hypcr-rcsouauce is an increased resonance, with diminished sense of 
resistance obtauied over emphysematous lung tissue. 

Dullness is diminution or loss of resojiance, with increase in the sense 
of resistance. Various degrees of dullness are described, such as impaired 
percussion, flight dullness, flat, wooden or stony note. 

Tympanilic resojiance— a holloAv drum-like note. 

Skodaic resonance- -a clear, high-])itchcd note intermediate in char- 
acter between llie hyper-resonant and tympanitic notes. 

Cracked-pot sound- or hruit dc pot fele — a hollow note wdth a slight 
jingle added to it, obtahied by smart percus.sion over a fair-sized cavity. 
It is also heard on ])ercussion of a crying baby. 

Auscultation. — The breath sounds should be list cued to first, then the 
adventitious or added sounds, and lastly tlic vocal resonance. 

Breath Sounds.— The following varieties of breath sounds may be 
diffcrcjitiated : 

Vesicular breathing. — Tlie normal respiratory murmur or faint rustling 
sound audible during ins])iration and expiration, the former phase being 
two or three times as long as the latter. The pause between inspiration and 
expiration is sliort . 

Cog-wheel, jerky or inferru])ted breathing is a form of vesicular breathing 
in wliicli in.si)iration waxes and Avanes, or is divided into two or more parts. 

Harsli, exaggerated or puerile bnaithing. — An intense form of vesicular 
breathing heard in children and in some forms of emphysema. 

Vesicular breathing with prolonged expiration. — There is no alteration in 
the intensity or pitch of ins})iration, but expiration is more prolonged and 
often liarslier. 

Absent, diminislied, weak and su])pressed breathing arc self-explanatory. 

Bronchial breathing. — The pitch of both inspiration and exj^iration is 
raised. Expiration is as long as inspiration and is se])arated from it by a 
distinct ])ause. 

67 
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Broncho-vesicular and vesiculo-bronchial breathing are incomplete forms 
of bronchial breathing in which inspiration or expiration respectively assume 
the bronchial type. ' 

Tubular breathing is a peculiar form of high-pitched bronchial breathing 
of whiffing character, sounding as if produced close under the stethoscope. 
This term is often used as if synonymous with bronchial breathing, but 
sliould be restricted to breathing of the type just described, which is only 
heard in consolidation from lobar pneumonia and broncho-pneumonia and 
ill collapse of the lung, including that form associated with pleural effusion. 

Cavernous breathing is bronchial in type, but both inspiration and expira- 
tion have a peculiar liollow character. Exjiiration is hollower and more 
prolonged than inspiration. 

Broncho-cavernous breathing is incomplete cavernous breathing, inspira- 
tion being bronchial, while expiration is cavernous. 

Amphoric breathing. — An intense form of cavernous breathing, often 
having a very hollow metallic sound. 

Adventitious Sounds. — These were formerly divided into dry and 
moist. The former are now called rhonchi, the latter rales. 

llhonchi are musical sounds produced by the passage of air over 
mucus or muco-pus in the bronchi. Those arising in the larger tubes are 
called sonorous rhonchi, those in the smaller tubes sibilant or whistling 
rhonchi. 

Rales are bubbling or crackling sounds produced in the bronchi or alveoli 
by the passage of air through fluid exudate or secretion. They are usually 
divided into bubbling and crackling rales. Bubbling rales are heard when 
the lung tissue is still spongy. Crackling or crepitant rales are produced 
in consolidated or softening areas of lung. Both varieties are arbitrarily 
subdivided into fine, medium and coarse rales. Crepitant rales are some- 
times referred to as “ crops ’’ ; thi.*^ practice may lead to confusion with 
crepitation and is better avoided. Crc])itant rales w’^erc formerly called 
consonating, bubbling rales non-consonating. Gurgling niles are coarse, 
low-pitched rales, usually heard over a cavity, especially after a cough. 

Crepitations are fine “ hair-like ” crackling sounds. They may be pro- 
duced either in the pleura or in the lung. In the latter they occur only in 
pneumonia, broncho-pneumonia, collapse and oedema. Tliey are heard 
chiefly with inspiration and may be increased in number and intensity by 
coughing. A coarse variety heard in resolving })neumonic lung is called 
redux crepitation. 

Pleural crepitations are fine sounds of similar character occurring in the 
early or dry stage of pleurisy. They are heard rather towards the end of 
inspiration and are usually unaffected by cough. 

Friction is a coarse rubbing, creaking or grating sound heard in pleurisy 
when there is rough exudate on the pleural surfaces. It may occur with 
either inspiration or expiration or with both. 

Stridor is a loud, coarse sound, heard chiefly during inspiration in cases of 
obstruction of the larynx, trachea or main bronchi. It is louder and lower 
pitched than a rhonchus. 

Post-tussive suction is a hissing sound, audible directly after cough. It is 
heard only over a cavity, and is caused by the influx of air to replace that 
expelled by cough. 
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Veiled puff of Skoda or Laennec is a puffing sound heard towards the end of 
inspiration. It is said to indicate small and sacculated bronchiectatic 
dilatations. • 

Metallic tinkling and amplioric echo are terms used to describe the quality 
of certain sounds produced near a very large cavity or a pneumothorax, in 
breathing or coughing, or by the heart’s action. The latter is practically 
a low-pitched variety Qf the former. 

Succussion splash is a splashing sound produced in a hydro- or pyopneumo- 
thorax by shaking the patient, or getting him to sliake his thorax. If a 
gastric splash can be excluded, it is pathognomonic of a pleural or subphrenic 
hydro- or pyopneumo-thorax. 

Bell sound or bruit (Vairain . — A ringing sound lieard on auscultation over 
a pneumothorax or any large cavity when a coin placed flat on the chest- 
wall over the air-containing space is tapped by a second coin. A similar 
sound is often audible on flicking with the finger and thumb over the chest- 
wall under similar conditions. 

Voice Sounds or Voice Conduef ion. 

Vocal resonance is the muffled sound on listening over normal lung 
wlien the patient articulates “ ninety-nine or some otlicr resonant syllables. 

Bronchophony is an increase in the intensity of the normal vocal resonance. 

Pectoriloquy is conduction of the articulate voice sounds which are clearly 
heard as if spoken into the stclhoscopc. It is best aj)preciated by auscultat- 
ing the whispered voice, and is then called whispering pectoriloquy. 

iEgopliony denotes a peculiar bleating or nasal modification of the 
voice sounds, sometimes present on listening to them through fluid in the 
pleural cavity. 

Physical examination of the clicst includes mensuration, estimation of 
vital capacity and examination by the X-Rays when these are necessary. 

Vital capacity is determined by a spirometer, which measures the amount 
of air which can be expired by a full expiration after the deepest possible 
inspiration. The average for an adult man is about 3600 c.c. The vital 
capacity is diminished in many disease's of the respiratory system, notably in 
acute pneumojiia, pulmonary tuberculosis and in attacks of asthma. 

R. A. Young. 

G. E. Be.\umont. 


DISEASES OF THE NOSE 

ACUTE CATAllKlIA]. KIIINITIS 

etiology. — This affection is part of a coryza or “ cold,” which is, in all 
probability, an infectious disease. One or more of the types of organism 
ordinarily present in the throat are found to be greatly increased in numbers ; 
such organisms are the streptococcus, pneumococcus, micrococcus catarrhalis, 
Pfeiffer’s and Friedlander’s bacilli, the diphtheroids, and staphylococci. The 
clear watery discharge found at the onset of a cold may be almost germ- 
free, and the true cause of coryza may be a filter-passing ultra-microscopio 
viro’s, as seems now to be proved by Dochez’ work in New York, Its mtiology 
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is largely a matter of the relative susceptibility of the subject and virulence 
of the invading organism ; this virulence is increased by passage through a 
susceptible person who often imports cofds into a household, and then infects 
the less susceptible members. The incidence is greatest in childhood, with 
the exception of infancy, and diminishes with advancing years. Chilling of 
the body lowers the resistance, and, of all things, a draught in a hot ill- 
ventilated room most predisposes to infection ; but .an open-air life is the 
best safeguard against catching cold. Acute rhinitis is also a symptom of 
the infectious fevers, especially of measles and influenza. 

Symptoms. — At flrsi there is a feeling of dryness and discomfort in the 
nose or iiaso-pharyux, with malaise and with or without fever, followed by 
nasal obstruction, watery discharge and ofteji lachrymation and sneezing. 
Later, the discharge becomes muco-punilent. The entire attack usually 
extends over a period of 2 weeks, but a chronic rhinitis may be set up and 
persist indefinitely. Vasomotor rhinorrhoea closely resembles the acute stage 
of a coryza, but is much more varialfle and transient. 

Complications. — In simple cases, and more often in those due to the 
infectious fevers, acute inflammation of the accessory nasal sinuses, or of the 
ears, may occur. In some patients the inflammation regularly extends down 
the throat and causes laryngitis, tracheitis er bronchitis. 

Treatment. — This is often disappointing, and few persons will take the 
trouble to treat a cold efficiently, but singers and otlicr profcvssional voice- 
users, as well as })atients subject to bronchitis, slioulo submit- to treatment-. 
In the earliest stage, it is possible to abort a cold by obtaining free diaphoresis ; 
the patient should be warmly wrapped up in iKid and take liot drinks, with 
or without alcohol ; quinine, 5 grains every 2 hours for 3 or 4 doses, or 10 
grains of Dover’s powder; the essential oils of the odoriferous ])lan1s are 
excreted by the respiratory tract, and are much used in this connection ; 
onions are a household remedy, cinnamon is cfticacious in large doses, 1 
drachm of the c.ssence in hot milk several times a day, and menthol and 
eucalyptol may be used in an atomtser. Especially after the early stage is 
passed, spraying or syringing the nares with warm normal saline, or with 
Dobell’s solution, relieves discomfort and tends to prevent the discliarge 
from becoming purulent. 

The frequency and severity of attacks may often be diminished in highly 
susceptible persons by inoculations with an autogenous vaccine prepared 
from organisms derived from the ])aticiit’s nasal secretion or by a “ stock ” 
vaccine containing the usual causative germs. A course of t-hroc or four 
increasing doses should be given before the end of September, to avoid the 
danger of the negative phase during an epidemic, and a further maintaining 
dose should be given once a month through the winter and spring, as the 
immunity is short-lived. 

CHRONIC CATARRHAL RHINITIS 

/Etiology. — Simple chronic rhinitis appears to result from frequently 
occurring attacks of coryza, or even from the persistence of a single acute 
attack. Predisposing causes of this persistence are deficient resistance, local 
irritation, auto-intoxication from the gastro-intestinal tract, and reflex 
vasomotor disturbance. Thus w^e find chronic catarrh associated with 
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aafflmia, stuffy and over-heated rooms, occupations involving inhalation of 
irritating dust or vapour, excessive smoking, snuff-taking (a commoner 
habit than is generally realised am1)ng shop-assistants and clerks who are 
})revented from smoking during working hours), dyspei)sia and constipation, 
alcoholism, sexual excess and masturbation. Nasal obstruction is an im- 
portant factor in keeping up chronic catarrh by preventing ventilation of the 
passages, allowing miuius to collect and encouraging the growth of micro- 
organisms. In cliildren the presence of adenoids is the commonest cause 
of catarrh. 

Symptoms. — The symptoms are nasal obstruction and excessive secretion, 
which may be watery or muco-purulent, and may come forwards to the 
nostrils or pass backwards into the throat (“ post-nasal catarrh ’’). Secondary 
results, from the extension of the inflammation, include catarrhal and 
suppurative otitis media, pharyngitis, laryngitis and bronchitis. 

The nasal mucosa may be reddened, but oflcn has a pale, sodden appear- 
ance. The tiirbinals are sAvollcn and are at first quite soft, but later, when 
definite thickening lias occurred, they feel firmer, and no longer shrink after 
the application ol cocaine or adrenaline. At this stage the condition may be 
called “ hypertrojihic rhinitis,’* and tlie mucosal thickening, most marked 
over the two ends of the inferior tiirbinals and over the lower margin of the 
middle, tiirbinal, may form large lobulated masses. 

Diagnosis. — The diagnosis, in cases of hyperseiiretion, can only be made 
after excluding by rhinosoopic examination all other causes, such as a foreign 
body, mucous polypus, syphilitic, tuberc.ulous and liqioid ulceration, and, 
more especially, suppuration in any of the accessory sinuses ; in the latter, 
the discharge is not scattered over the nasal passages, but emerges in a local- 
ised stream from one or other of the ostia and reappears in the same situation 
after being removed. The discharge of clironic rhinitis is bilateral, 
and, thougli often muco-purulent, Ls never true pus. The diagnosis from vaso- 
motor rhinorrhoea is often diflicult ; the symptoms of the latter come and go 
with great suddenness, often as a result of definite causes such as going into 
a hot room, and there is conqilete absence of symptoms between the attacks. 
A bacteriological examination is often helpful. 

Treatment. — General treatment, directed to the predisposing causers 
mentioned above, is ncccssaiy if a good result is to be obtained. Next, 
nasal obstruction must be removed, and ojierative treatment is called for if 
the cause be adenoids, deviation of the septum, or great hypertrophy of the 
extremities of the inferior turbinal bodies. For details, the reader is referred 
to surgical works ; but jt must be emphasised that the valuable secreting 
surface of the nasal mucosa must not be recklessly sacrificed, and that large 
portions of inferior turbinal must on no account be removed, nor should 
every slight deviation of the septum be submitted to operation, for it is 
rarely quite straight. When the turbinal enlargement is soft and shrinks 
after the applications of cocaine, the galvaiio-cautery should be used under 
local ana3stliesia to draw one or two lines along the length of the inferior 
turbinal, the result of which is to produce a scar binding the mucosa to the 
bone. When the case has not gone on to definite hypertrophy, the most 
valuable form of local treatment is cleansing of the nasal passages. The 
lotion must be warm, about 90® F., and quite unirritating ; for this reason 
it should have approximately the same specific gravity as serum, and normal 
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saline solution does very well. A mildly antiseptic and alkaline lotion is 
usually to be preferred, of which Dobell’s solution is the type, such as sodium 
bicarbonate, grs. iij ; sodium chloride, grs. iij ; carbolic acid, gr. i ; glycerine, 
m xlv ; water, g i. A convenient instrument for the purpose is a small 
rubber ball of a capacity of 2 oz. with a blunt nozzle moulded in one piece, 
which is slowly emptied into the nostril, while the patient breathes deeply 
through the mouth and inclines the head forward over a basin ; in this way 
the palate is raised and the lotion passes through the naso-pliarynx and 
out by the other nostril. Tlie nose must not be violently blown afterwards, 
nor must any force be used during syringing, or fluid may be injected into 
the Eustachian tubes. Occasionally syringing causes headache, in which 
case the lotion may be used in a coarse spray-])rodiicer. Chronic nasal 
catarrh is, however, in certain cases notoriously resistant to treatment, 
especially lU'dt'r the cojiditions of civilised town life ; indeed, ninny suflerers 
found themselves better in the wet and exposed .conditions of life in the 
trenches during the Orcat War. Vaccine therapy is uncertain in its effect, 
but gives good results in a jiroportion of cases ; an autogenous vaccine 
should be prepared from the patient s nasal secretion. 

KIIJNITIS SKX’A 

This is a condition which results from failure of the nasal mucosa to 
secrete enough fluid to saturate the inspired air without itself becoming dry, 
and is frequently accoiiijjanied by dryness of the pharynx and larynx. 

etiology. — The cause is found in any constitutional disturbance which 
interferes with free nasal circulation and secretion, such as anamiia, dyspepsia 
or alcoholism, iind in breathing unusually hot dry air, as by cooks or 
stokers. As a terujiorary disturbance it is a usual accoin])anim(uit of any 
febrile condition. 

Symptoms. — Small dark scabs of dry mucus arc found especially \vh ere 
the current of air most impinges, on the front end of the middle turbinal and 
more particularly on the anterior inf(*rior ])ortion of the septum. In the 
latter situatioii the scabs arc removed by blowing or picking and leave a small 
erosion, which is the commonest source of epistaxis. Sometimes the septal 
cartilage is completely perforated ; this, the so-called “ idiopathic perfora- 
tion,” is smootli and round and always limited to the cartilage, wliich serves 
to distinguish it from syj)hilitic perforatioji which usually involves the bony 
septum ; the perforation due to lupus is, like the idiopathic variety, limited 
to the cartilage, but can be distinguished, in the activ** stage, by the character- 
istic nodules and by coexisting lesions elsewhere. 

Treatment. — This consists in dealing with the anaunia, cojistipation, etc., 
avoidance of dust and excessive alcohol or tobacco, and the use of an 
emollient spray, such as menthol, grs. x, paraffinum liquidum, §i; or, for 
erosions on the front of the septum, an ointment, e.g. ung. hydrarg. nitrat., 
3i, vaseline, ad Si. 

ATROPHIC RHINITIS 

Etiology. — Gases usually first come under treatment between the ages of 
15 and 18, but its insidious beginnings date from an earlier age, and u history 
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of nasal discharge through childhood is often obtainable. It afEects females 
at least three times as often as males. A peculiar physiognomy is to be 
noticed in nearly half the cases ; th% skull is brachycephalio, the nose wide 
and flat, and the nostrils broad, and so directed forwards as to be more than 
usually conspicuous. The affection is sometimes unilateral, in which case 
the septum is deflected, and the disease occurs on the wider side. Occasion- 
ally it is found among several members of a family, which might be the result 
of contagion, but it is also inherited in circumstances where contagion cannot 
apply, and this may be due to inheritance of the disease or merely of the pre- 
disposing physiognomy. Of the many bacteria found in association with the 
affection, the most important are the Klebs-Loctfler bacillus, the Cocco- 
bacillus feetidus of Perez, and the Cocco-bacillus mucosus of Beeritz, but the 
consensus of opinion is that they arc secondary and, though helping to produce 
the foetor, are not the primary cause of the disease. The condition occurs 
at too early an age to be the final stage of hypertrophic rhinitis, nor is it 
usually due to accessory-sinus disease, w^hich can be excluded in the majority 
of cases. It is j)robably the sequel of prolonged purulent rhinitis in childhood, 
wliicli results in the replacement of the ciliated by squamous epithelium, and 
thus destroys tlic principal agent, for the removal of secretion ; the undue 
width of the iiasal passages f)romotes this retention by diminishing the force 
of tlie expulsive current of air, by drying the secretions and by unduly 
admitting dust and micro-organisms. In this way crusts of dried mucus 
are formed and deconij)osc, and the resulting inflammation prevents the 
development of the turbinals and further increases the width of the nasal 
fossae. 

Pathology. — There is a chronic inflammation resulting in sclerosis and 
atrophy of the mucosa ; tlie ciliated epithelium is replaced by squamous, 
the raucous glands arc degenerated and the venous sinuses have disappeared. 
These changes are most marked over the inferior turbinals, and the middle 
turbinals arc frequently large and (^edematous. The discharge is not pus, 
but mucus precipitated by evaporation, mixed with shed epithelial cells 
and teeming with micro-organisms. This collects and dries into large 
greenish-black crusts which give rise to the peculiar sweetish and horribly 
offensive odour. There is never true ulceration nor necrosis of bone. 

Symptoms. — The symptoms are chiefly those of the nasal discharge and 
the offensive stench ; the latter is rarely perceptible to the patient, w'ho 
usually, in established cases, has complete anosmia. There are also obstruc- 
tion from tlie crusts, dryuess of the throat and cough, and often some degree 
of ill-liealth from toxic absorption. 

The inside of the nose is full of crusts ; the inferior turbinals are reduced 
'o mere ridges, the mucosa is pale and thin, and through the widened nasal 
lassages the body of the sphenoid and the \vall of the pharynx are plainly 
visible. 

Complications. — Infection of an accessory sinus may result by extension 
from the septic nasal cavities, but is not very common ; conversely suppura- 
tion of the sphenoidal or a posterior ethmoidal cell is a possible, and has been 
considered by some authorities as the usual, cause of the affection. The 
lymphoid tissue of the throat is conspicuously absent ; there is often a dry 
pharyngitis and lar3mgitis, and sometimes the crusting extends to these 
parts, or even down the trachea. Catarrhal and suppurative otitis are 
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common, and the disease is thought by many to predispose to pulmonary 
phthisis. 

Prognosis. — As the ciliated cpitheliitm can never be rei)laced, the afiection 
is not truly curable, though regular treatment can kcoj) it in an inoffensive 
condition, and it is common to see a suggestive degree of atrophy of the 
turbinals in young people with rhinitis completely disaj)pear under treatment. 
Also, the crusting tends to become less troublesome as time goes on and 
ultimately to cease, a state of things which is difficult of explanation. 

Treatment. — The nose must be kept clean by regular syringing with 
a mild alkaline antiseptic lotion, of which a large quantity should be used 
with a Higginson syringe provided with a fine nozzle which cannot block the 
nares. An oily, stimulating or emollient a])plication, such as oleum eucalypti 
15 minims to 1 ounce of paratfinum liqiiidum, or a 25 per cent, solution of 
glucose in glycerine, may l)e painted or sprayed into the nose. The crusting 
can be prevented by excluding the air, and wlien syringing is insufficient, 
this should be done by introducing a ]>lug of gauze or cotton wool loosely 
into the anterior nares, which should be changed twdee a day by the patient. 
After some weeks of treat jnent the packing may be omitted, but resumed in 
the event of a relapse. When the surgeon removes the plug the discharge is 
seen to be a clear mucus ; if pus be found, it must l>e traced to its source in 
an accessory sinus. Paraffin wax may be injected under the mucosa, to 
narrow the nasal passages, but it is liable to slough out, and a piece of costal 
cartilage has been implanted with the same object. A plastic operation 
has been devised to shift the antro-nasal wall inwards and has given encourag- 
ing results. The treatment of anaemia is important ; good food and an 
open-air life, especially at the seaside, are beneficial. 


MEMBilANOL'S OK KiEKLXOUS IIHINITIS 

The Klebs-Loeffler bacillus produces in tlic Jiares two very different clinical 
conditions ; a true nasal dijdillieria which is then usually of a severe tyj)e, 
and a purely local affection known as fibrinous rhinitis. This latter occurs 
in children and is not associated with any marked constitutional disturbance 
nor follow'cd by paralysis ; it appears to be slightly infectious, as such, but 
not to give rise to true diplithcria, and therefore does not require notification. 

Treatment. — The treatment consists in cleansing the nares with the usual 
mild alkaline lotion, and a spray of liquid paraffin ; strong antiseptics and 
forcible removal of the mcmibrane only do harm, and antitoxin is useless. 


EPISTAXIS 

^Etiology. — The causes of cpistaxis may be classified as follow\s : 

Local causes. — Traumatism, including blows on the nose, fracture of the 
base of the skull, surgical o])erations, foreign bodies ; tlie small septal erosion 
of rhinitis sicca, which is the commonest of all causes ; malignant disease ; 
augio-fibroma, or “ bleeding polypus,” of the septum ; multiple telangiec- 
tasis, a curious hereditary affection characterised by numerous minute dilata- 
tions of the capillaries on the face and mucous membranes of the nose, mouth 
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and throat ; the general congestion caused by adenoids ; and syphilis, lupus 
and the rarer granulomata, though in these the bleeding is usually an 
insignificant symptom. • 

General causes. — High blood-pressure, as in arterial disease, chronic 
nephritis, cirrhosis of the liver, violent exertion, extremes of heat and cold, 
congestion at the menstrual period, or “ vicarious menstruation ’’ ; venous 
congestion, as in mitral stenosis, tumours in tlie thorax or root of the neck, 
emphysema, broncliitis and whoo})ing-cough ; toxic blood conditions, as 
pernicious anaemia, leukaemia, purpura, scurvy, and all the acute infectious 
fevers, especially in the prodromal stage. To these may be added rarefaction 
of the air, as in aeroplane ascents and mountaineering, and poisoning by some 
drugs, especially salicylates and quinine. 

The source oj the bleedinq is, in the large majority of cases, a small spot, 
called Little’s or Kisselbach’s area, situated on the front and lower part of 
the septum just beyond tlie vestibule. 

Treatment. Kj)istaxis, of sufficient severity to call for the attention of 
the doctor, should always be treated, though it is of course of comparatively 
little importance in healthy young people ; in older patients with high blood- 
pressure the loss of blood may be beneficial, but the occurrence is so distressing 
and alarming to the patient that other means to lower the pressure should 
be adopted. 

The source of the bleeding is usually so far forward tliat a pledget of wool 
introduced for loss than an inch into the naiis, and held by compressing the 
nostrils, will generally control it temporarily. To arresit it and prevent 
recurrence the bleeding spot iruist be found, started if necessary with a probe, 
controlled by application of cocaine and adrenaline on a plug of wool, and 
sealed by the galvano-cautery at dull -red heat. The use of an emollient 
ointment dming the separation of the scab is advisable. In obstinate cases 
the bleeding may recur from another spot or from the opposite naris, when 
the treatment niu.st be repeated. As in other forms of lisemorrhagc, a rapid 
excited heart’s action, associated with restlessness and fright, is often present, 
and an injection of morphine is of great \aliie. Calcium lactate is often 
recommended and may be given in 20-graiii doses three times a day for 2 or 
3 days ; or colloidal calcium may be injectetl subcutaneously. If the bleeding 
is from the usual situation, formal plugging of the nose is seldom called for ; 
but sometimes tlu* bleeding proceeds from farther back in the nose, or is so 
profuse that its situation cannot at first be determined. In such cases the 
naris should be evenly })acked with ribbon -gauze introduced on forceps under 
inspection. The older method of jdugging the ])Osterior nares is seldom 
required. Nasal plugs quickly become sej^tic, and should ordinarily be 
removed in 24 hours ; but they may be kept sweet for several days, should 
it be necessary to retain them, by moistening them fjequently with peroxide 
of hydrogen. 


MUCOUS POLYPUS 

iEtioIogy and Pathology. — Nasal polypi are rare before puberty and are 
somewhat commoner in men than in w^omen. They never grow from the 
septum, inferior meatus or inferior turbinal, but only from the ethmoidal 
region and interior of the accessory sinuses. They arc not neoplasms, but 
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are essentially due to a local oedema of the mucous membrane ; the swelling 
thus produced is acted upon by the expulsive forces of the nose, and, being 
so pulled down and elongated, the retufn flow of its blood vessels and lymph- 
atics is further impeded and a greater degree of oedema results. All stages 
of polypus formation may be found, ranging from an oedematous fringe along 
the border of the middle turbinal to enormous pedunculated masses which 
block the nose and expand its bony walls. In the great majority of cases 
the oedema is due to inflammatory infiltration of the muco-periosteum of 
the ethmoidal labyrinth and is often associated with inflammation in the 
ethmoidal cells ; sometimes, however, the cause is vasomotor disturbance, 
for polypi are found in cases of hay fever and paroxysmal rhinorrhoea in the 
absence of true inflammation. There is also another form, the so-called 
“ choanal polypus,” in which a large single polypus hangs into the naso- 
pharynx from a long pedicle attached within the antrum and passing through 
the Ostium into the nose. 

Symptoms. — The cardinal symptoms arc nasal obstruction and discharge, 
which is profuse and watery. The symptoms are worse in damp weather. 
Cough, headache and asthma are not infrequent, and a loss of the power of 
mental concentration often occurs. 

Polypi are smootli, shiny, white, translucent bodies, pedunculated and 
extremely soft and movable to the probe ; their appearance is so characteristic 
that they cannot properly be mistaken for anything else. If they project 
into the nostril they become pinker and more opaque. 

Treatment. — The best method of removal is in most cases with a wire 
snare, a process which can be rendered quite painless with skilful manipula- 
tion and the application of cocaine. Any polypoid mucosa in the neighbour- 
hood should be removed with punch -forceps, but the application of caustics 
or the cautery only does harm. Kecurrence is common, but becomes less 
rapid if the new polypi are removed at regular intervals before they have 
grown large. Inflammatory diseiise in the ethmoidal cells and other sinuses 
must, of course, receive treatment. In the worst cases, the polypi are so 
numerous and return so rapidly that the snare cannot deal with them 
adequately ; in such they should be removed with a ring-knife or suitable 
forceps under general anassthesia, together with the softened ethmoidal 
tissue, and any suppurating sinuses be opened at the same time. 


PAROXYSMAL OR VASOMOTOR RHINORRHOEA 

In this condition fits of sneezing are associated with a profuse watery nasal 
discharge, irritation of the nasal and conjunctival mucosa, nasal obstruction, 
and often marked depression and prostration. The discomfort is usually 
worse in the morning, in overheated rooms, or on going out into the cold. 
The rapidity with wJiicli the attacks come and go is sufficient to distinguish 
them from an ordinary coryza. The aficction usually shows itself in early 
adolescence and tends to improve with advancing age ; it is distinctly hered- 
itary and may be associated, either in the patient or in his relations, with 
asthma, urticaria or chilblains. Males and females are equally afiected, and 
it is most frequent among the cultivated classes ; a mental shock is sometimes 
the starting-point of the attacks. 



A CCESSOR Y-SINUS SUPPURATION 1067 

Of these cases, hay fever is the best known and most marked variety, and 
is due to specific susceptibility to a proteid substance contained in the pollen 
of certain grasses ; in this country, Attacks begin about the end of May and 
terminate in August. Hay-fever subjects are affected by very minute 
quantities of this toxin, whereas ordinary ])eoplc are completely immune. 
Other individuals are susceptible to the pollen, seedlets or scent of other 
plants and flowers, and others again to the emanations from horses, cats, 
dogs and other animals ; and researches show that asthma, urticaria, eczema 
or rhinorrhoBa may be variously produced by many kinds of proteid 
substances, including common and uncommon articles of diet, such as eggs 
or lobsters, in certain people who are specifically susceptible to these 
substances. 

Treatment. — The determining factors, which should receive attention, 
are heightened irritability of the nervous system, occasionally some intranasal 
abnormality which increases the sensitiveness, and the specific irritant. 
Nervine tonics, strychnine, arsenic and valerian, are indicated, and attention 
to the general health, llay-fevcr patients arc better in a locality as free as 
jjossible from pollen ; some remain comparatively well at the seaside, others 
only on board ship, while some have to spend the best days of the year in a 
darkened room. Occasionally great benefit results from the removal of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, but 
the result of operative treatment is uncertain. In most cases the nares are 
normal, and in many of these a light cauterisation of the most sensitive areas 
is very helpful ; the sites usuall}^ chosen are on the upper anterior part of the 
septum, and on the anterior part of the inferior turbinal. True hay-fever 
patients may have their susce])tibility to j^ollen lessened by inoculation with 
diluted extract of pollen ; the use of these extracts, standardised under the 
name of pollaccm, gives excellent results in a proportion of cases, and, more 
recently, the attempt has been made to test suscej)tibility to, and to immunise 
against, other proteid })oisons. 

AC(T]^SOKY-SINUS SUPPURATION 

iEtiology. — In the large majority of cases infection reaches the accessory 
sinuses from the nasal (;avity, and may result from a simple coryza or from 
one of the acute infectious fevers. Influenza is especially liable to produce 
disease of the sinuses, wliich may also be caused by measles, scarlet fever, 
erysipelas, enteric, pneumonia or small-pox. In addition, antral suppura- 
tion is caused by infection from the teeth, particularly the second bicuspid 
and first two molars, whose sockets are in closest proximity to the antral 
floor. The discharge from one sinus readily enters and infects another, 
so that disease of several cavities often coexists. 

Symptoms and Diagnosis. — If the ostium of a suppurating sinus be 
occluded the pus is secreted under pressure, and the local symptoms are 
severe, whereas if the secretion can escape freely there may be no s3rmptom8 
except discharge. The former class of case has been called “ closed ” and the 
latter “ open ” empyema. The difl’erence between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the cavity depends on 
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the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelling, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration; acute suppuration is usually 
fairly obvious, but some clironic cases with scanty secretion are only to be 
detected after very careful examination and may be for long the undiscovered 
cause of post-nasal catarrh, pharyngitis or chronic toxaemia. 

The symptoms, then, are swelling, pain, tenderijess and discharge, to- 
gether with the secondary effects of the suppuration. Swelling is rare ; the 
bjJiy walls arc not bulged by an cuipye]n..t, ai.d this is a of distinction 

between it and a tumour or cyst, but occasionally spread of the inflammation 
causes periostitis, or a fistula in the bone is formed leading to an abscess outside 
the sinus. Thus, in frontal sinusitis a swelling may ajjpear at the junction 
of the inner and upper walls of the orbit, displacing the eye downwaids and 
outwards, or an abscess may form here and, after opening, leave a fistula. 
Similarly, ethmoidal disease may produce a swelling farther back on the inner 
w'all of the orbit, dis])lacing the eyeball outwards. In antral empyema, a 
little oedema of the chock, or sliglit swelling in the canine fossa, may be found, 
but a sw'ollcn chock is more likely to be due to dental periostitis, while any 
definite bulging of its bony walls is an indication of a tumour, l^ain is often 
severe in acute cases, and in chronic su])purati()n tlicrc may l)c cr)nsidcrable 
neuralgic p.iin. Tain of an intermittent cliaract or, relieved by a sudden 
gush of discharge from the nose, is highly characteristic of sinus disease, as 
also is a peculiar periodicity, for it tends to b(*giii regularly at the same time 
every morning and to get better during the afternoon. 4’he j)ain may be 
of a local inflammatory cliaracter, or may be referred to various parts, and 
of a neuralgic typtj. In antral suppuration it is over the eheude, or may be 
referred to the tcetli or frequently to the supra-orbital region. The pain of 
frontal .sinusitis is over the ca\ity or along iJie suiaa-orbilal nerve ; that of 
ethmoidal disease is ov^r the nasal bridge, behind the cy<i or in the tcmjdc, 
and in sphenoidal sujjpuration, in the middle of the licad, behind the eye, on 
the vertex or in the occi])ital region, 'reiiderness can usually be elicited in 
frontal empyema by ^lercussion over the anterior wall, and especially by 
pressing upw'ards against the floor of the cavity ; it is less marked in antral 
disease, in the canine fossa, l^ischargc into the nose is the most important, 
and often the only, syinjitoin. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
evidence of suppuraiioii in an accessory sinus. The dillcrcnliation of the 
affected sinus is made by following the pus to its source with a probe and, in 
the case of the antrum, by tajiping with a trocar and cannula. The antrum, 
frontal and anterior ethmoidal cells open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by traiisilluniination and skiagraphy. Feetor, both 
subjective and objective, is often present, and a serious degree of anaemia 
and ill-health frequently result. 

Complications. — These include pharyngitis, laryngitis, bronchitis, and 
otitis media ; the swallowed pus causes various forms gastric and intestinal 
disorders, including appendicitis. Acute septicaemia and pyaemia arc rare, 
but symptoms of chronic poisoning, such as arthritis and fibrositis, are 
common. A very important series of complications results from extension of 
the inflammation to surrounding parts : orbital abscess or cellulitis, ostco- 
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myelitis of the frontal bone, cerebral abscess, thrombosis of the cavernous 
sinus, paralysis of the oculo-motor nerves and, from the sphenoidal sinus, 
papilloedema and optic atrophy. • 

Treatment. — This, in acute cases, consists in rest in bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a few doses of 
aspirin. Inhalations of mentholised steam at frequent intervals are of value, 
and may be prepared b^ adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent cases of antral 
suppuration, the cavity should be tapped with trocar and cannula and 
washed out with a Avarm saline lotion ; this should bo repeated daily or every 
two or three days, according to the severity of the disease, and will effect a 
cure in a large proportion of cases in an early stage. Frontal sinusitis has a 
greater tendency to spontaneous cure ; the anterior end of the middle turbinal 
should be amputated and occasionally a cannula can be passed and the 
cavity washed out. Cases which fail to recover under such treatment, and 
those of chronic suppuration, must be submitted to operation. 


SYPHILIS 

Congenital Syphilis 

The early form appears at any time within 3 months after birth, usually 
within the first few weeks. The symptoms, frecpK'utly culled “ llie wsnuflles,’^ 
«'ire those of nasal discharge and obstruction ; the former may be thin and 
ichorous, or purulent and bloodstained, and is often associated with cracks 
and excoriations about the nostrils, u])pcr li]) and angles of the mouth ; the 
obstruction may cause attacks of choking and frequently ])revents tlie baby 
from taking the breast, and so ])roduoes Avasting and malnutrition. These 
symptoms arc not pathognomonic of sy])hilis, but may also be caused by 
oatarrhal and purulent rhinitis, therefore the diagnosis must be established 
by the concomitant lesions. 

The late form ajjpears u.sually about the ])eriod of jniberty, but may occur 
at any time after the age of about 5 years. It is characterised by a slow 
destructive gummatous infiltration and ulceration, and the symptoms are 
those of nasal catarrh and obstruction, frequently with faHor and crusting ; 
this chronic rhinitis destroys the ciliated epithelium, and may thus cause a 
true atrophic rhinitis which persists after tJie syphilis has become quiescent 
or cured. Congenital syphilis is apt to produce a A ery characteristic “ saddle- 
back flattening of the bridge of the nose. 

Acquired Syptiilts 

Primary chancre is sometimes seen on the ala of the nose, and is accom- 
panied by bubo of the submaxillary and pre-auricular glands, and by much 
induration and swelling. 

Secondary syphilis does not produce noticeable symptoms in the nose ; 
there may be rhinorrhoea and obstruction associated with hyperaomia of 
the mucosa. 

Tertiary syphilis occurs usually in the form of a diffuse gummatous 
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infiltration and ulceration, which may proceed to necrosis of any of tlie bony 
or cartilaginous walls of the nose ; tliere is profuse purulent discharge, often 
bloodstained, which tends to dry into greenish-black crusts, the odour of 
which is extremely ofiensive. A localised gumma may occur on the septum, 
where it forms a smooth round swelling projecting into both nostrils which, 
by its contraction after healing, produces a steep depression of the bridge 
just below the nasal bones. Syphilitic ulceration -sometimes attacks the 
external parts of the nose, causing perforation of the ala or destruction of the 
columella, with a characteristic depression of the nasal tip. 

Diagnosis. — This seldom presents much difficulty ; the form with crust- 
ing and ozaena imitates atrojdiic rhinitis, but in the latter there is never 
necrosis or decided ulceration — indeed intranasal necrosis may be considered 
pathognomonic of syphilis. A septal gumma has an appearance identical 
with that of a hsematoma, but without the sudden onset and history of 
traumatism. Syphilitic perforations nearly always iiLVolve the bone, whereas 
those due to rhinitis sicca or lupus never do. Some cases of diffuse in- 
filtration resemble lupus ; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules ore usually to be seen at the edges of the 
lesion, and other patches of lupus may be found on the skin or in the fauces. 
The chief difficulty of diagnosis lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the sypliilitic ulcer, by the 
examination of an excised portion, by the Wassermann reaction, and by the 
results of anti-syphilitic treatment. 

Treatment. — General treatment must be very prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of salvarsan or of one of its congeners. Of local treatment, the 
lesions should be kept clean by frequent syringing with a saline lotion, to 
which sanitas, lysol or listerine may be added wlicn the odour is offensive, 
and any necrosed bone must be removed as soon as it is loose. 


LUPUS AND TUBERCULOSIS 

/Etiology. — With the exception of the rare occxirrence of tuberculous 
ulceration as a terminal infection in advanced phthisis, the lesions produced 
in the nose by lupus and by tuberculosis are indistinguishable ; it appears 
that the tubercle bacillus finds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only produce 
the modified lesions known as lupus. It is possible, also, that this modifica- 
tion of the bacillus by its sojourn in the nose is the ordinary cause of lupus ; 
at any rate it is frequently primary in the nares, whence it spreads to the 
fauces and larynx and on to the face and hands. The disease begins most 
frecjucntly between the ages of 15 and 30, is twice as common in females 
as m males, and is usually seen in badly nourished people of the poorer 
classes. 

Symptoms. — The early lesions are found on the antero-inferior part of the 
septum, the nasal floor and the front end of the inferior turbinal, within 
reach of the finger-nail, which probably conveys the infection. The char- 
acteristic “ apple-jelly ” nodules are seen, with or without ulceration, the 
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latter with rounded slightly raised margins, and tending to spread in some 
directions and cicatrise in others. The lesions arc covered by small adherent 
scabs, and perforation of the septa) cartilage is common. The alse often 
become involved with destruction of the margin or with perforation, and 
the nostrils may be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of tlie disease is ex- 
tremely slow and may fontinue over many years. Tlie subjective symptoms 
are nasal obstruction with a slight sticky discharge. 

Diagnosis. — The nares should be examined in all cases of cutaneous 
lupus, for, if the disease remain unhealed in the nose, relapses will continually 
occur. In the majority of cases of nasal lupus the diagnosis is cleared up 
by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
culties of diagnosis are from rhinitis sicca with perforation, and from syphilis. 
The typical brownish nodules are pathognomonic and can always be found by 
careful examination when the lesions are progressing ; they can be made more 
conspicuous by blanching the mucosa with adrenaline. The scabbing of 
riiinitis sicca quickly clears up under simj)l(‘ emollient treatment, while 
the lesions of syphilis are more rapidly progressive and tend to involve 
bone. 

Treatment. — The affected areas arc defined by the application of 
adrenaline and thoroughly and carefully scraped away with a sharp spoon, a 
general anaesthetic being employed if the lesions are extensive ; small lesions 
and recurrences are destroyed with tlie galvano-cautery. Nascent iodine 
by Pfannenstiers method may be employed ; sodium iodide is given in 7-grain 
doses six times a day, while the nose is packed with gauze kept moist with 
peroxide of hydrogen, 10 volume strength, with 5 per cent, of acetic acid 
added ; when a marked reaction has been obtained this solution should be 
diluted to half its strength, the iodide being continued as before ; the treat- 
ment may have to be persisted in for several months. Radium is still under 
trial, and tuberculin has not establislied its value in this affection. 

Of general treatment, ai’senic in full dcisos, fresh air, cod-liver oil and 
fattening foods are of value. Lupus does not show the same tendency to 
spontaneous cure in the nose as in the larynx ; it is easy to obtain improve- 
ment, but complete cure is very difficult. 


TUMOURS 

Papilloina occurs on the skin lining the vostibulo and differs in no respect 
from cutaneous warts elsewhere. On the nasal mucosa it is excessively rare, 
occurs usually on the septum, has a narrow pedicle, a rough red or greyish 
surface, and bleeds readily when touched ; occasionally the growths are 
multiple, and, when large, arc difficult to diagnose from a malignant growth, 
but they do not erode the bones ; they tend to recur locally after removal. 

Fibroma^ similar to the naso-pharyngeal fibromata, occurs, though rarely, 
as a smooth pink growth attached to the posterior region of the nares. It 
bleeds readily and spontaneously and demands great caution in removal. 

A mjio- fibroma, or “ bleeding polypus of the septum,” is less uncommon. 
It varies from the size of a pin s head to that of a filbert, is red or purple, 
smooth or finely lobulated, sessile or ])edunculatcd, and grows from the 
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anterior part of the septum. The prominent symptom is epistaxis, for the 
tumour bleeds freely and spontaneously. Wlien pedunculated, it may be 
removed with the snare and the basc^ caut erised ; when sessile, it should 
be stripped off the underlying cartilage with an elevator. Recurrence is 
common. 

Osteoma and enclwndroma are extremely rare, and usually grow from 
the ethmoid region and produce obstruction and deformity. 

Cysts . — Mucous polypi are occasionally cystic ; the so-called ethmoidal 
cyst ” is an enlarged cell in tlie anterior part of the middle turbinal pressing 
on the septum and causing obstruci ion and headache. True cysts are some- 
times seen on the anterior ])art of the nasal floor, and arise from the roofs of 
incisor teeth. When small, they may be treated by intranasal removal of 
part of the wall ; when large, they should he dissected out from the gingival 
fold. 

Malignant tumours occur in all viirieiics : carcinoma, sarcoma, and endo- 
thelioma. Though they sometimes appear on the septum or nasal floor, the 
usual site of origin is the ellimoidal region. They tend to expand the bones 
of the face, producing a characleristic frog-like deformity, and they frequently 
invade the antrum and expand its A\alls, constituting a common variety of 
tumour of the upper jaw. The facial, palatine and orbital walls of the 
antrum may each be bulged outwards, the latter with displacement of the 
eyeball, and egg-shell crackling can sometimes be elicited . Sanious discharge 
and free spontaneous hsemorrhage are promincTit symptoms and imj)ortant 
for diagnosis. Access to the deep parts of the nose for the removal of these 
tumours is obtained by lateral rhinotomy, or Mon re ^s operation, by which 
an incision is made in the line of junction between the nos(5 and face and tlie 
nasal process of the sii])erior iriaxilla removed. Good access to the lower 
part of the nose without scarring is attained by Rongji's o[)eration, in wliicli 
an incision is made in the gingivo-la bial fold from the molar teeth of one side 
to the other and the soft parts raised- A tormal excisio]i of the U])per jaw 
rarely fits the case. A small proportion of cases have remained free from 
recurrence over long periods ; in a much larger niunber the relief of nasal 
obstruction and pain has made the operation well worth while, and the whole 
area being thrown into one large cavity by removal of bony partitions enables 
it to be kept cloaji aijd diminishes [)re.ssure-j)ai/). Tlic implantation of 
radium needles has given encouraging results, access b(iing obtained by 
lateral rhinotomy or by opening the antrum through the canine fossa. 

Hauoli) S. Harwell. 


DISEASES OF THE NASO-PHARYNX 

ADKNOJDS 

Etiology. — By this term is implied a chronic enlargement of t he Iym])hoid 
tissue of the naso-pharynx, the “ jdiaryngeal tonsil.’’ This normally is 
present in childhood and disappears by the age of 20 or thereabouts, but if 
chronically enlarged may remain up to any age. Tlie precise stage at which 
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the enlargement becomes pathological can only be determined by the symptoms 
which it produces ; these usually become manifest between the ages of 3 and 
8, but occasionally show themselves at or soon after birth. The incidence of 
adenoids is universal, but they are most common in damp temperate climates, 
and there is no doubt that chronic or repeated attacks of nasal catarrh are the 
j)rincipal factor in the causation ; the infectious fevers, particularly measles, 
scarlet fever, and diphtheria, are also a frequent cause of the hypertrophy. 

Pathology. — The adenoid, as it should really be called, or enlarged pharyn- 
geal tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it is 
thickest above and tapers away below, and presents a series of ridges which 
radiate from below upwards and sliglitly outwards. In older patients the 
mass is firmer and more fibrous, and the ridges are often adherent in 
places, leaving deep clefts and furrows in which secretion can collect and 
decompose. 

Symptoms.— The symptoms of adenoids are many and various, and in- 
clude those due to nasal obstruction, those caused by infection and by the 
extension of inflammation, and reflex processes attributable to irritation and 
lowered vitality. In infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will icsult unless the baby be carefully 
spoon-fed. Older children snore at night, breathe heavily in the day, and 
either bolt their food or cat very slowly owing to the necessity of breathing 
through the mout.h. Owing to lack of oxygen the patients sleep restlessly, 
wake unref reshod and often suffer from a peculiar inability to concentrate 
the attention sometimes called aprosexia.” Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and face which narrow the nasal passages, prevent the mouth 
from closing naturally and thus per])etuate mouth -breathing. When the 
mouth is habitually held oj)en, the ah'e nasi are pulled downwards with the 
cheeks, and become narrow and slit-like and fall in like valves with each 
inspiration ; this “alar collapse” is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly arched ; the 
dental arch is narrow and V-shaped, so that the upper incisors, crowded 
and prominent, look outwards rather than forwards, and arc not covered 
by the short upper lip ; the lower jaw retains its infantile obtuse angle, and 
the lower incisors lie behind the upper ; the chin is receding and, in the 
worst cases, when the molar teeth come into contact on biting, the incisors 
cannot meet. Only a proportion of cases of adenoids show these deformities, 
and there is, indeed, considerable uncertainty as to the importance of adenoids 
in their aetiology ; undue, softness of the bones, such as occurs in rickets, is 
doubtless an additional factor, and also in the causation of the malformations 
of the chest which result from the obstruction to the entry of air. The long 
narrow unexpanded chest with acute costal angle and prominent scapulae 
is the commonest deformity. Harrison \s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro- 
minent sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depression at the lower end of the sternum, arc also encountered. 

Various infective processes result from the spread of inflammation and, 
if the naso-pliarynx be large, are not necessarily associated with nasal ob- 
struction. The terribly common catarrlial and suppurative affections of the 
ear in children are, in an overwhelming majority of cases, the result of 
68 
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adenoids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often with tender enlargement 
of the cervical glands, are caused by infection of the pharyngeal and faucial 
tonsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may tliemselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with failure of growth and general health. Finally, mouth-breathing un- 
doubtedly predisposes to dental caries. The irritation of these vegetations, 
and their effect on respiration and the general health, account for numerous 
reflex and nervous disturbances. Among them may be enumerated laryngitis 
with spasm called “ laryngitis stridula,” s})asm of the glottis without laryn- 
gitis or “ laryngismus stridulus,” stammering, reflex^ cough, asthma, night 
terrors and nocturnal enuresis ; it should be stated that the latter disorder 
is by no means always to be cured by removal of tlie concomitant adenoids, 
and that in general too much stress must not be laid upoTi the presence of 
adenoids as the causative factor in all these reflex disturbances. 

Diagnosis . — in the majority of iraetable cliildren a view of the naso- 
pharynx can \vith patience be obtained with a good liglit and a very small 
rhinoscopic mirror, when the upper part of the septum and the concavity 
above it are seen to be occupied by an irregular convex mass. Where this is 
impossible a rapid digital exantination may be required ; this is extremely 
unpleasant to the little patient, and may be postponed, in those cases where 
the tonsils are sufficiently large to call for removal, until the child is anaesthe- 
tised. Similarly, in very frightened, intractabh? children, if tlie symptoms 
point strongly to adenoids it is wiser to give an anaesthetic for examination, 
being prepared to remove ilie vegetations if present. In the mongolian type 
of idiocy the tongue is large and the mouth persistently 0 ]>cn, and in micro- 
cephaly the extremely undeveloped naso-pharynx causes nasal obstruction ; 
cases of both these types of maldevclopiuent are often brought to the doctor 
in the hope that removal of their adenoids will cure their “ backwardness,” 
and care should bo taken not to fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it sliould be removed 
under a guarded prognosi.s. On the other hand, adenoids can be present 
and produce serious secon<lary eflccts without causing nasal obstruction or 
any appearance of the typical ‘‘ adimoid facies.’’ 

Treatmeht. — The normal naso -pharyngeal tonsil becomes swollen during 
a coryza, and sucli temporary swelling should not be diagnosed as “ adenoids,” 
by which term chronic hypertrophy is understood, and docs not call for 
removal provided that it subsides promptly, does not frequently recur, and 
is not associated w'ith otitis media or other important complications. In 
such cases, and when the only symptom is a mild catarrh, the regular use of a 
simple warm saline lotion with a rubber ball-syringe (see p. 1067) will often 
effect a cure ; in children below the age of 5 or 6 syringing is apt to be difficult 
and the lotion may be used in a spray, while in infants it is best to drop it into 
the nostrils from a small pipette like the filler of a fountain-pen. This treat- 
ment should be combined with open air — if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron, or arsenic. Breath- 
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ing exercises are of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

Wlien the enlargement frequently recurs or has gone on to chronic hyper- 
trophy, operative removal is the only treatment, and this is especially called 
for when any aural symptoms supervene, or wlieii cervical adenitis is present. 
After operation the general treatment referred to above is valuable, but the 
nose should on no account be syringed until healing is complete, as this 
encourages aural complications. If the ala? nasi are collapsing, or the chest 
narrow, breathing exercises are of use, but healthy open-air occupations are 
more useful still. In patients in their teens, or upwards, turbinal hypertrophy 
has not infrequently resulted ; the surgeon should be prepared to snare oft 
enlarged ])osterior ends of the inferior turbinals at the lime of tlie operation, 
and intranasal cauterisation may be required later. 


TUMOIJHR 

Innocent tumours in the naso-pharynx arc exceedingly rare ; the so-called 
“ choanal polypus ” is a variety of nasal mucous ])olyj)Us wliich hangs into 
the naso-])haryjix from a long ])cdiclc attached within the naris. 

Fibroma of the naso-pharynx, or iiaso-pharyngcal ]»olypus, occurs usually 
in males between the ages of 10 and 25, grows by a broad pedicle from the 
periosteum of any i)avt of tlic walls of the naso-pharynx, usually from the 
basi-aj)henoid, and forms a smooth, rounded, ])ink mass which fills the naso- 
pharynx and sends prolongations into the nasal cavities. The palate is 
pushed downwards, the bones of the face expanded, and the eyeballs separ- 
ated and displace(l, ])roducing the “frog-face'’ deformity. The cardinal 
symptoms arc nasal obstruction and discharge, with headache and severe 
epistaxis ; aural complications may follow, or the eyes may be involved with 
diplo])ia, exophthalmos and compression of the o]>tic nerve ; and, finally, 
death results from exhaustion, hsemorrhage, sepsis or cerebral invasion. 
Histologically the tumour is composed of fibrous tissue containing numerous 
thin-walled blood vessels and a variable admixture of round or fusiform cells, 
so that in some cases it might be described as a fibro-sarcoma ; but it is not 
truly malignant, for it neither involves the glands nor becomes disseminated, 
though there is a tendency to local recurrence after removal. 

During surgical removal the bleeding is terrific, but quickly ceases when 
once the pcnliclc has been detached ; rapid operation is therefore important. 
The tumour must be removed by separating the pedicle from its attachment 
with special stout elevators, and may be reached through the mouth, or 
through the nose after lateral rhinotorny has been ^Mjrformed, according to 
its site of origin. It cannot be ap])roaclicd satisfactorily through the anterior 
nares and, on the other hand, division of the soft ])alate is unnecessary. A 
preliminary laryngotoniy is advisable. Radium has proved of considerable 
value in reducing the size and vascularity of these growths, as a preliminary 
to operation. 

Dermoid tumours occur as pathological curiosities in the naso-pharynx. 

Malijgnani tumours are not common in the naso-pharynx, but epithelioma, 
sarcoma and endothelioma all occur. The early symptoms are chiefly pains 
of a neuralgic character and those produced by Eustachian obstruction ; 
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later, epistaxis, nasal obstruction, secondary involvement of glands and 
affections of the eye and cranial cavity piay ap])eaT. Removal by operation 
is rarely feasible, but occasionally a growth of limited size nia)’^ be attacked 
through the lateral rhinotomy route. Sarcomata and cndotheliomata in this 
region sometimes yield remarkably to treatment by radium. 

Haijold S. Bakwell. 


DISEASES OF THE LARYNX 

ACUTE CATARRHAL LARYNGITIS 

Etiology. — The affection ordinarily occurs as part of a coryza, or cold, 
the inflammation spreading downwards from the nose or naso-pharjmx. It 
is also caused by over-use of the voice, especially with faulty voice-production, 
and frequently a slight catarrh is made worse by using the voice during a 
cold. It occurs in many infectious fevers, e.g. influenza, measslcs, scarlet 
fever, typlioid and small-pox, and it is occasionally a result of traumatism, 
instrumentation, or the inhalation of irritating fumes in chemical works or 
of the gases used in warfare. Predisposing causes arc chiefly those factors 
which favour attacks of coryza, such as nasal obstruction or discharge, 
sedentary occupations and overheated room.s ; apart from local tubf'jculous 
lesions, consumptives are very subject to laryngeal catarrh. 

Symptoms. — The symptoms consist of hoarseness or aphonia, local 
discomfort varying from dryness or tickling to a burning sensation or actual 
pain, and sometimes an irritable cough. There is little expectoration, 
unless the trachea is involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances ; the voice may be quite good in cases of decided 
hyperaemia, and may be completely lost when little abnormal is to be seen. 
This depends largely on the neuro-muscular tone ; a muscular man will 
retain a strong voice with a degree of inflammation which would render a 
weakly woman completely aphonic — indeed some women lose the voice with 
every slight cold, so thjit it becomes diflicult to differentiate between laryngeal 
catarrh and “ functional aphonia.’’ On the other hand, in some voice-users 
redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryngitis is a serious 
affection. They show a far greater tendency to esdema and to spasm, and 
as the glottis is not only absolutely but relatively smaller than in adults, a 
dangerous dyspnoea may ensue with great rapidity. I'he larynx is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former being unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre. A small 
amount of mucous secretion is generally present, but no large accumulations 
or strings of mucus, such as arc seen in chronic laryngitis ; a minute globule* 
rf mucus may sometimes be seen standing on the centre of the cord during 
phonation, and resembles a little nodule. There is often a little awclling of the 
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cords so that, on phonation, their edges come into contact at the centre ; this 
explains how singers’ nodules are caused by use of the voice during a laryngitis. 

Treatment. — People suffering ftom the slighter degrees of laryngitis 
rarely apply for treatment, unless they are professional voice-users. The 
patient should remain in a warm (65® P.), well-ventilated room, preferably 
in bed, and must not attempt to use the voice. The coryza, if present, 
should be treated at (he same time. Steam inhalations are of value and 
may be used from an inhaler or from a jug round the mouth of which a towel 
has been wrapped in the shape of a cone. The water should be at a tem- 
perature of 130® to 140® F., and one of the following medicaments may be 
added in the proportion of one drachm to the pint : Compound tincture of 
benzoin (Friar’s balsam) Ji. with or without menthol, grs. x~xv ; or benzoic 
acid, grs. iij, kaolin, grs. xij, tincture of tolu, xviij, and water to §i, these 
being sedative, while oleum pini sylvestris, ll[ xl, rnagnesii carb. levis, grs. xx, 
water to is mildly stimulating. Steam inhalations should only be 
ordered when the patient can remain in a warm room ; when he is not con- 
fined to the house, or in a later stage, an oily solution from an atomiser is 
preferable, such as mentliol, grs. vij. camphor, grs. iij, chloretone, grs. v, 
liquid paraffin, Internally, expectorants are indicated ; vinum ipeca- 
cuanha), n\x, or vinum antimoniale, Tl^v, potassium iodide, grs. ij or iij — 
singly or in combination — or ammonium chloride, grs. v, or oil of cubebs, 
Tl| V in syruj), every 4 or 6 hours. If cough is severe it should be restrained ; 
a lozenge of morphine and ipecacuanha is useful, or a linctus containing 
heroin hydrochloride, gr. or liquor morphina.\ n| ij to iv. 

The acute laryngitis of children calls for prompt treatment. One or two 
grains of calomel may be given every o hours until the bowels have acted 
freely, after which it may be continued in i gr. dozes three times a day. 
Hot fomeiitatjons to the neck and a steam-kettle are advisable, and in acute 
febrile cases, 1 minim each of tincture of aconite and vinum antimoniale 
every 3 hours. If dyspnoea occurs, an emetic dose of ipecacuanha often 
gives prompt relief ; 1 drm. of the vinum followed by J-drm. doses every half- 
hour until vomiting occurs : in very young or weakly children, 15 minims 
every quarter-hour may be preferred. 

SPASMODIC LARYNGITIS (LARYNGITIS STRIDULA) 

This is simply catarrhal laryngitis Avith spasm of tlie glottis as a marked 
feature. It is a disease of childhood and is predisposed to by general ill- 
health, rickets and adenoids. The onset is that of an ordinary cold, with 
slight feverishness, hoars^ess and a frequent cough, and during the evening 
or night the respiration becomes embarrassed. There is inspiratory stridor, 
recession of the epigastrium and lower ribs and, in some cases, an alarming 
degree of asphyxia. The symptoms tend to subside towards morning and, 
though they may recur on the next few nights, it is usually with diminishing 
severity. The condition should be distinguished from laryngismus stridulus, 
in which there is no hoarseness or other symptoms between the attacks. 
The evanescence of the symptoms serves to distinguish it from cedematous 
laryngitis and from diphtheria, in which the attacks become increasingly 
severe. The general health requires attention, and adenoids, if present, 
must be removed after recovery takes place. 
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(EDEMATOUS LARYNGITIS 

4 

i£tiology. — Gildema of the larynx is not a disease but a pathological 
condition due to a variety of causes. Non-inflammatory oedema may be 
mentioned here for the sake of completeness ; it occurs, though rarely, as 
part of the general anasarca of renal and cardiac disease. Angio-neurotic 
oedema sometimes occurs in the larynx, in which event it produces rapid and 
severe dyspnoea (see j). 1052). The swelling which occasionally results from 
administration of potassium iodide in susceptible subjects may be placed in 
the same category. 

Inllammatory a^dema seldom results in adults from a simple catarrh, 
but it may do so in (iliildrcn ; it more often occurs as part of an aciute septic 
jdiaryngitis, and is often associated with angina Ludovici.” Qidema may 
follow various forms of traumatism, the drinking of corrosive poisons in 
attempted suicide, inhalation of irritating vapours, such as the poison gases 
of the Great War, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink from a kettle- 
spout, is a common cause among children. In other cases it is a sequela of 
typhoid fever, pneumonia, scarlet fever or small-j^ox, and is a local complica- 
tion of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — If part of a septic pharyngo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspnoea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphoniai 
local discomfort and tenderness, and sometimes dysphagia. The aryteno- 
epiglottidean folds are enormously swollen, appearing as pale or purple 
translucent flask-shaped masses ; if the epiglottis be oedematous it forms a 
sausage-shaped swelling of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and “ oedema of the glottis 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, the oedema may be confined to this region and then appears 
as a red swelling below each vocal cord. In children endema may be inferred 
from the steadily increasing dyspnoea without the rapid increase and decrease 
typical of spasmodic laryngitis. 

Angio-neurotic oedema is a very rapid condition and has proved fatal. 

Treatment. — In slight cases, the swelling may be reduced by sucking 
ice and by the application of an ice-bag to the neck ; the latter is inadmis- 
sible in young children, A spray of adrenaline, 1 in 1000, may be used. 
Hypodermic injections of pilocar])ine, gr. J, arc recommended and, for the 
oedema produced by iodides, large doses of bicarbonate of soda. Free 
scarification of the oedematous tissues at the upper aperture should be prac- 
tised without undue delay ; in adults this should be done with a laryngeal 
lancet under guidance of the mirror, but in children it is best performed 
with a curved bistoury guarded to near the point with strapping and passed 
down along the left forefinger as a guide. If this does not give quick relief, 
or if the dyspnoea be severe, tracheotomy should be performed without 
delay, in adults under local anaesthesia. Intubation is not suitable for 
cases of oedema of the upper aperture of the larynx, though it may be em- 
ployed for subdottic cases, provided that skilled attention be immediately 
available should the tube be coughed out. Angio-neurotic oedema should 
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be treated by a spray of adrenaline, and the same drug, or a colloidal prepara- 
tion of calcium, may be injected hypodermically ; tracheotomy may here 
also be required. • 


MEMBRANOUS LARYNGITIS 

The formation of false membrane in the lar)mx is nearly always part of 
an attack of diphtheria, which is discussed elsewhere, but by the term “ mem- 
branous lar 3 nigitis ” is implied a formation of membrane of non-diphtheritic 
origin. Apart from traumatic cases, in which the membrane is due to 
irritating chemicals and scalds, inflammation of the larynx accompanied by 
membrane may be caused by streptococcal infection. The affection occurs 
especially in children between the ages of 2 and 8 years. The first symptom 
is hoarseness, soon followed by a brassy cough and the signs of dyspnoea ; 
the patient is restless and the temperature rises rapidly to 103® or 104®. 
In some cases, however, the disease takes a subacute form, the attacks of 
dyspnoea being worse at night and abating towards morning. The diagnosis 
from diphtheria is only possible by bacteriological examination, and pending 
tlie report the case sliould be t-i*cated antitoxin ; but it may be noted 
that the pharynx is nearly always involved in dijhtheria, whereas in 
membranous laryngitis the disease is often primary in the larynx. The 
prognosis is grave, worse than that of diphtheria since the introduction of 
antitoxin. An en\etic dose of ipecacuanha should be given, and a steam- 
tent and hot fomentations to the neck are advisable. Calomel treatment is 
recommended ; 1 or 2 grains every 3 hours until the bowels have acted freely, 
and subsequently 1 grain three or four times a day. Tracheotomy or intuba- 
tion must not be delayed when there is serious dyspnoea. 


PERICHONDRITIS 

.Etiology. — This, an inflammatory exudation beneath the pericliondrium 
of one of the laryngeal cartilages, usually going on to suppuration, is most 
frequently the result of infection with pyogenic organisms in the course of 
tuberculous, syphilitic or malignant disease of the larynx. It is found as a 
complication of typhoid fever, small-pox, or other infectious fevers, or of 
septic laryngitis ; and it is also caused by traumatism from without or by 
a foreign body within, by the rough passage of the stomach tube, or by the 
introduction of a tracheotomy tube through the larynx. 

Symptoms. — In acute cases there are the usual general feverish symptoms. 
Locally, there is pain and tenderness, with a variable degree of hoarseness, 
dysphagia or dyspnoea, depending on the site and severity of the inflammation. 
External swelling and abscess formation occur when the thyroid or cricoid 
cartilages are attacked. 

Ar^enoid perichondritis appears as a unilateral rounded swelling of this 
region ; the infection generally enters at the vocal process, where the mucosa 
is thin and adherent and, when pus forms, the abscess ruptures here. When 
necrosis occurs, the entire cartilage may be exposed in a deep triangular 
cavity, which opens on its inner aspect. This form is a common complication 
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of tuberculous laryngitis. Epiglottic perichondritis produces a rounded 
red swelling, accompanied by severe dysphagia. In thyroid perichondritis, 
there is diffused swelling of the lateral# wall of the lar}mx and ventricular 
band of the affected side, with early fixation of the vocal cord and hoarseness. 
Externally there is a tender swelling over the ala. The abscess may rupture 
into the larynx or ramify widely in the neck. Cricoid perichondritis usually 
affects the posterior plate, causing a swelling of the posterior laryngeal wall, 
with subglottic oedema, dysphagia and severe dyspnoea. 

Treatment. — This depends largely on the cause. Abscesses should be 
opened when they form, either internally or externally, and necrosed cartilage 
removed when possible. Dyspnoea may call for tracheotomy and, later, 
cicatricial stenosis may demand treatment. When pain is present, aspirin 
and small doses of opium are required ; insufflations of orthoform, 3 grains, 
or of orthoform and anaesthesine in equal parts, 15 minutes before meals, are 
helpful in relieving the pain of swallowing. 

CHRONIC LARYNGITIS 

i£tiology. — The causation is similar to that of acute catarrhal laryngitis ; 
indeed, chronic laryngitis is often the result of recurrent or persistent acute 
catarrh. The principal factors which predispose to chronicity are nasal 
obstructions and discharges, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voice-production, and the abuse of alcohol or tobacco ; 
consumptives are particularly liable to non-specific catarrhal laryngitis, and 
oral sepsis must not be omitted. Almost any cause of general ill-health 
may be included among the predisposing causes, such as gout, rheumatism, 
anssmia, and gastro-intestinal, cardiac and hepatic disorders. 

Symptoms. — Tluj only constant symptom is impairment of the voice, 
which is hoarse, easily tired or even, though rarely, completely aphonic ; it is 
sometimes weakest when tired in the evening, but is often at its worst on 
rising in the morning or after a rest. There is frequently a sensation of 
aching, dryness, tickling or of a lump in the throat, and there is usually 
some cough, but little expectoration, unless the trachea and bronchi are 
involved. 

The objective appearances vary with the severity of the affection. The 
larynx generally is of a deeper red than usual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thickened at the edges, and enlarged vessels may be visible on their 
surface ; the vocal processes are often prominent and may be reddened or 
show up white against the hyperaemic cord. Strings of sticky secretion may 
stretch between the cords, or a little globule of mucus may form on the 
centre of the cord during phonation ; adduction is frequently imperfect. 
When the epiglottis is reddened, its yellow edge stands out clearly and 
enlarged vessels are seen on the surface ; the ventricular bands are often 
swollen so as to hide the outer part of the cords. The mucous membrane 
in the interarytenoid space, thickened and relaxed, is seen to be thrown 
into folds on adduction of the cords, and may form a mass large enough 
to prevent their approximation. 

Atrophic rhimtis usually produces a form of inflammation, laryngitis 
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skcay in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, which is 
covered by large greenish or browniah-black foetid crusts ; more rarely still 
the crusts extend into the trachea and cause severe dyspnoea, which may 
prove fatal. 

Pa^ihydermia laryngis is a somewhat rare variety of chronic laryngitis, 
occurring principally in middle-aged men. It is frequently ascribed to 
alcoholism, perhaps oh insufficient grounds, to syphilis and to tubercle ; 
the diagnosis between pachydermia and these two diseases is, however, 
often a matter of difficulty. The characteristic epithelial thickenings are 
probably of the nature of corns, resulting from frequent cough and continued 
irritation. There is hoarseness of a rough raucous character, but no particular 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumscribed swelling appears 
on each vocal process, with a small cup or depression at the apex ; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal process fits into the depression at the other. The 
epithelium of the inter-arytenoid space is thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but leave 
a depression in the middle line. These firm, opaque, symmetrical swellings, 
without ulceration, are distinguishable from the soft irregular granulations 
of a tuberculous lesion ; and the even cup-shaped swelling on the vocal 
process, even when more marked on one side, should not be mistaken for an 
early epithelioma. 

Treatment. — The detection and correction of the setiological factors 
are the most important part of treatment. Any constitutional disturbance, 
such as ana3mia, rheumatism, gout or dyspepsia, should receive attention. 
Over-indulgence in tobacco, or alcohol, lack of ventilation and exposure 
to dust must be considered, and with teachers the black-board chalk is a 
common source of irritation. 

Incorrect voice-production is a factor of great importance especially, but 
by no means exclusively, among those who use the voice largely in their 
occupations ; in such, a course of lessons in voice-production often works 
wonders. In a large proportion of cases the primary cause of the laryngitis 
is to be found in the nose, therefore any source of nasal obstruction, catarrh 
or suppuration must be carefully looked for and treated ; any concomitant 
pharyngitis should also receive attention. 

Locally, treatment must begin with rest of the voice, which should be 
absolute in the case of professional voice-users. Where there is much secre- 
tion a saline lotion may be used in a spray — sodium bicarbonate, sodium 
biborate, sodium chloride, 10 grains of each, thymol water, 2 drms., gly- 
cerine, 1 drm., water to 1 ounce. Oily solutions are usually preferred, such 
as menthol, 5 grains, camphor, 2 grains, chloretone, 5 grains, or oil of euca- 
lyptus, pine of gaultheria in similar proportions to an ounce of liquid paraffin. 
The direct application of pigments is not often called for, and is to be recom- 
mended only when pachydermatous changes are present ; in such cases the 
cautious application of a solution of nitrate of silver on a cotton- wool mop 
once a week may be tried, beginning with 5 grains to the ounce and increasing 
the strength gradually to 50 or more grains. Dundas Grant advises an 
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alcoholic solution of salicylic acid, beginning with 1 per cent, and increasing 
to 6 or 8 per cent. 

Internally, small doses of potasaiuFi iodide, 2 or 3 grains, or the yellow 
proto-iodide of mercury, grain, three times a day over long periods, are 
of value. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape of the 
upper aperture of the larynx ; the epiglottis is sharply folded laterally, the 
ary-epiglottic folds are almost in contact, and the opening is thus reduced to 
a narrow vertical slit. As these parts are very flaccid in infancy, they become 
sucked together during inspiration and, by their vibration, produce the 
characteristic stridor. This stridor is noticed very soon after birth, it is in- 
spiratory, of a peculiar purring or even musical character, and is most marked 
during active breathing and crying. The voice is Unaffected, and there is 
remarkably little sign of dyspnoea or distress. These characteristics distin- 
guish the condition from other forms of obstruction found in infants, such as 
laryngeal webs or papillomata, or “ thymic asthma.’’ It tends to disappear 
during the second year of life, but the prognosis must be guarded in early 
infancy, for an attack of bronchitis is more than ordinarily dangerous and 
even kills a proportion of these patients. 


SYWIIldS 
Congenital Syphilis 

The early, or secondary, form appears in the first few months of life and is 
rarely recognised, but it may be suspected when the cry is hoarse in an 
infant with active syphilitic lesions. 

Tertiary lesions are rare, and usually make their appearance about 
puberty, less often during the second dentition. The disease takes the 
form of difiuse infiltration with or without ulceration ; the sw^elling may 
produce obstruction or, later, cicatricial stenosis may ensue. The symptoms 
are stridor with hoarseness, and tracheotomy iriay be required. 


AcQuimsD Syphilis 

Symptoms. -Secujidary lesions arc superficial, cause no symptoms but 
hoarseness, and seldom come under observation. The commonest manifesta- 
tion is an erythema which differs from that of catarrhal laryngitis by being 
more uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal. Mucous jjatches are occasionally found on the cords or 
on any part of the larynx, apj.)earing as superficial erosions with a smooth 
greyish base and a sharply defined hypcraemic margin. The fauces am nearly 
always affected at the same time. 

eft tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
with the same characters with which it more commonly appears on the 
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fauces. DifEuse infiltration may attack any part of the larynx, but chiefly, 
in contra-distinction to tuberculosis, the anterior regions, such as the epiglottis 
and the front parts of the vocal •cords. Subglottic infiltration is fairly 
frequent and abduction of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscribed gumma 
is distinctly rare ; it is single, unilateral, and attacks especially the epiglottis 
and arytenoids, and qsually breaks down rapidly to form a deep excavated 
ulcer, which may result in perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough, “ raucous ’’ character, arid sometimes dyspnoea 
with stridor ; pain is in general not a prominent symptom, but a gumma on 
the upper aperture may cause severe dysphagia. 

Diagnosis. — From tuberculous disease the diagnosis is discussed under 
that heading (see pp. 1084, 1085). From epithelioma a gumma is distinguished 
by its more rapid evolution ; the edge of an epithelioma is thick and everted 
and its base nodular, whereas these characters are less marked in syphilitic 
ulceration, the margin of wliich is hypera^mic and frequently sharply cut ; 
while other parts of the larynx or fauces often show syphilitic lesions. The 
hard infiltration of secondarily involved glands is characteristic of malignant 
disease. 

Treatment. — (General treatment is urgently called for to prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache- 
otomy should be performed w’hcn decided dyspnoea is present ; it seems to 
aid the recovery of the larynx, and the tube can often be omitted in a short 
time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removed by internal or external opera- 
tions, and insufllations of orthoform arc indicated when dysphagia is present. 


LUPUS 

Lupus in the larynx is comparatively rare, and is probaVdy always second- 
ary to the disease in the nasal passages. 

Symptoms. — The lesions begin on the epiglottis and slowly spread along 
the arytcno-epiglottic folds ; the interior of the larynx is less often attacked 
and the cords usually escape. 4Tie infiltration is composed of tiny red nodules, 
which develop the typical “ apple- jelly centre and break down to form 
multiple coalesccnt shallow ulcers, the smooth base covered by a scanty 
secretion and with indefinite uninflamed margins. Cicatricial contraction 
goes on during the progress of the affection, and the epiglottis, if not destroyed, 
is usually much deformed ; but tin* scars arc less thick, and the contraction 
less severe than in sypliilis, and marked stenosis is less common. 

Treatment. — The disease shows a decided tendency to spontaneous cure, 
and in many cases of cutaneous lupus the scars of healed disease can be seen 
in the larynx. Open-air treatment, as carried out in a sanatorium, with 
good food, moderate exercise, and cod-liver oil suffice to cure most cases. 
Arsenic, in large doses, appears to have a specific effect, starting with 5 minims 
of liquor arsenicalis 3 times a day and increasing the dose gradually to 
15 or more minims. Local treatment should be reserved for those cases 
which general measures fail to cure. If the lesions are confined to the epi- 
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glottis, this may be removed ; for more diffuse infiltration repeated galvano- 
cautery puncture gives the best results, but over-zealous application will 
promote stenosis. Good results have recently been reported from the use of 
radium, applied externally to the neck in the form of plates. 


TUBERCULOSIS 

Etiology. — Primary tuberculosis of the larynx is so rare as to be of no 
practical importance ; in the overwhelming majority of cases the disease 
13 secondary to pulmonary tuberculosis, of which it is a common and im- 
portant coin plication. It is probably caused by infection from the sputum, 
is two or three times commoner in men than in women, and is most frequent 
between the ages of 20 and 40. StClair Thomson finds that the difference 
in sex-incidence is occupational, and that women , working in office and 
factory are as susceptible as men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, ventricular bands and epiglottis; 
in general the lumen is invaded before the upper aperture, and the posterior 
rather than the anterior parts of the larynx. The typical infiltration is finely 
nodular, pallid and soft in appearance ; ulcers are shallow, with a smooth 
speckly base and pale ill-defined margin. On the vocal cord the disease 
chiefly attacks the posterior half and especially the vocal process, where 
ulceration readily reaches the underlying cartilage and may produce a deep 
triangular excavation. Thickening in the inter-arytenoid region is common ; 
infiltration of the arytenoids results in typical pale semi-translucent flask- 
shaped swellings, while the epiglottis appears as a firmer red sausage-shaped 
mass. 

Of subjective symptoms, the hoarseness is very characteristic, the voice 
being weak and effortless and very different from the raucous voice of syphilis. 
Cough and expectoration are mostly, due to the pulmonary disease ajid not 
in any considerable degree to the larynx. Pain on swallowing is common 
and often very intense ; tliere may also be actual obstruction to deglutition 
and, in a late stage, entry of food into ihc larynx. Dyspnoea is rare. 

Diagnosis. — Although signs of pulmonary tuberculosis are helpful in 
diagnosis, it is obvious that any kind of laryngeal disease may occur in a 
consumptive patient. 

From simple laryngitis , — In the earliest stage of invasion tuberculous laryn- 
gitis may exactly resemble catarrh, but redness of one cord only is certainly 
not due to cataiTh, and the latter quickly improves under treatment. The 
swollen arytenoids of oedematous laryngitis are less pale and more transparent, 
while the affection is acute and the entire larynx inflamed. Inter-arytenoid 
infiltration resembles pachydermia, but the latter is opaquely white, firm 
and symmetrical. 

From lupus, typical tuberculosis differs completely. The former is pain- 
less, affects first the epiglottis and upper aperture, is never accompanied 
by oedema, and tends to cicatrisation. But there is a chronic “ lupoid 
form of tuberculous laryngitis which attacks the epiglottis and is very 
similar to lupus. 

From syphilis , — ^The tuberculous ulcer has an ill-defined margin without 
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surrounding hyperaemia ; the base has a yellow speckled appearance, and 
on healing there is little scarring or contraction. The supei^cial syphilitic 
ulcer has a well-defined hyperasmic Aiargin, with a smooth, flat base ; the 
deep ulcer is “ crateriform,’* with tlrickened punched-out edge, and, on 
healing, leaves a dense scar and marked deformity. In general, syphilitic 
lesions attack the anterior half of the larynx, tuberculous the posterior; 
the former look firm and dense, the latter soft, translucent and ill-defined. 

From neoplasms , — Only the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient, and may then easily be mistaken for epithelioma (see p. 1088). 

Prognosis . — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculosis much more serious. A considerable 
number of the superficial lesions become healed ; but it is doubtful if any 
cases of extensive infiltration recover, with the exception of a few 
rare instances where it is confined to the epiglottis and can be entirely 
removed. 

Treatment. — Tuberculous laryngitis is but a complication of pulmonary 
tuberculosis, and by far the most important part of the treatment is that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severe and depressing measure and should 
not be insisted on unless there is a prospect of cure ; the pain and irritation 
in advanced cases are, however, often relieved by vocal rest. Any concomitant 
catarrh should receive attention ; an oily spray containing menthol and 
chloretone (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by heroin, 
/o gr. or less in a lozenge or linctus. Attempts to cure by active local treat- 
ment must only be made when the pulmonary lesions are quiescent or pro- 
gressing towards arrest, the general health good, and the local lesions not very 
extensive. Of these methods the galvano-cautery is the most generally 
useful, and may be employed to the surface of superficial ulcers, or as 
multiple puncture of infiltrated areas. Chemical caustics may be applied 
to ulcerated surfaces, especially on the cords and posterior commissure ; 
lactic acid, 50 to 80 per cent., may be used, or Lake’s mixture of lactic acid 
50 per cent., formalin 7 per cent., and phenol 10 per cent. Ulcers covered 
with sprouting granulations may be curetted, and occasionally infiltration 
of the epiglottis or arytenoid may be removed with punch-forceps. 

In advanced cases the dysphagia is so distressing that its relief is of great 
importance. For this purpose the most valuable drug is orthoform, which 
may be combined in equal proportions with anaesthesine ; it is an insoluble 
non-toxic powder and is used as an insufflation in doses of 3 to 5 grains, 30 to 
60 minutes before meals ; patients readily learn to inhale it into the throat 
through a glass tube. Cocaine and morphine should be reserved to the last 
stages. When the dysphagia is due to a greatly swollen epiglottis, the 
greatest relief is afforded by its removal under cocaine with special pimch- 
forceps ; and when the pain is caused by a tense swollen arytenoid, the re- 
moval of a piece with punch-forceps relieves tension and gives similar relief. 
Injection of alcohol into the superior laryngeal nerve is a useful method of 
alleviating pain in cases of extensive disease. Tracheotomy is seldom 
required, and tuberculous infection of the wound is common after this 
operation. 
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TUMQjQRS 
Innocent Tumours 

Singer's nodules are inflammatory epithelial thickenings, and may be 
considered as a form of pachydermia. They are *found in teachers and 
speakers, rather than in singers, and are caused by faulty voice-production 
and, especially, by forcing the voice when the cords are inflamed. The 
appearance is that of a minute pink or whitish nodule on the edge of upper 
surface of the vocal cord, surrounded by a var)dng amount of injection ; 
there is usually a nodule symmetrically placed on each cord, but it is frequently, 
larger on one side than on the other. The place where the growth occurs, 
and which is also the “ seat of election ” for other innocent tumours, is at 
the junction of the anterior and middle thirds of th^ glottis, that is, in the 
centre of the true vocal cord, for the posterior third of the glottis is cartila- 
ginous. It is here that the maximum vibration occurs, and here that the 
cord, if swollen, comes into contact with its fellow on phonation. 

Fibromata occur usually on the vocal cord on the same site as the singer’s 
nodule, of which they are in some cases probably a development, or at the 
anterior commissure. They are pedunculated, smooth and round, white, 
pink, or brown from extravasation of blood, and vary from the size of a pin’s 
head to that of a bean. These growt.hs not infrequently become oedematous, 
when they appear translucent like a nasal polypus, and have been incorrectly 
described as myxomata. 

Papilloimta are reddish, papillary, pedunculated growths, and occur any- 
where on the larynx, but, when single, generally occupy the “ seat of election ” 
on the vocal cord, and are seldom found on the posterior half of the glottis. 
Multiple papillomata occur in cliildhood and. as they present special charac- 
teristics, will be considered separately later. 

Cysts . — fibroma may degenerate with the formation of a cystic space 
in its interior. Apart from this, cysts, which may reach a large size, are found 
as a rarity on the upper aperture of the larynx, especially on the anterior 
surface of the epiglottis. They are thin-walled and translucent, with ramify- 
ing vessels running over the surface. 

Angiomata occur, though rarely, on any part of the larynx cither as a flat 
patch or a raised purple mass resembling a blackberry. 

All innocent neoplasms are rather uncommon ; in addition to those 
already mentioned, lipomata, chondromata and thyroid-gland tumours have 
been observed. 

Symptoms. — ^A tiny growth situated on the vocal cords, or in such a 
situation as to prevent their approximation, causes hoarseness and a variable 
amount of aching and discomfort, but even a larger tumour elsewhere may 
cause no symptoms to attract attention. Dyspnoea results in rare cases 
when a neoplasm is large enough to block the air-way, but it is astonishing 
how slight a disturbance may be produced by a large tumour if it has grown 
slowly ; inspiration is more difficult than expiration, except when the tumour 
lies below the glottis. Angiomata cause h©morrhage, which may be slight 
or very severe. 

Diagnosis. — This is usually easy on inspection, but a growth on the 
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anterior commissure, or one that drops down below the cords, may be readily 
overlooked. The rare tuberculoma^ may so exactly imitate an innocent 
neoplasm as to be only recognisable under the microscope. The important 
matter of diagnosis from a malignant neoplasm will be referred to under the 
latter disease. 

Treatment. — Tumours situated away from the glottis and causing no 
symptoms should be left alone. Cysts are treated by making a large hole 
with punch-forceps or the cautery, for they refill after simple incision. 
Angiomata, esj)ccially if diffuse, are best left untouched, unless bleeding 
calls for interference, in which case it can usually be checked by the cautery 
at dull-red heat ; diathermy puncture with a fine terminal through a direct 
laryngeal spatula, or by siLspension-laryngoscopy, is a preferable method ; 
if repeated hsemorrhage becomes a danger, the angioma can be excised by 
an external o])eration, but is usually more widely spread than appears on 
laryngoscopic examination. Singer s nodules, if quite small and sessile, 
frequently disappear under prolonged rest of the voice ; the smaller nodules 
may be lightly touched with the gal va no-cautery ; larger ones should be 
removed with forceps. Fibromata and papillomata are removed with forceps ; 
it causes far less disturbance to the patient if this be done under cocaine 
anaesthesia by the “ indirect method,” i.e. under guidance with the laryngeal 
mirror, provided that the operator has acquired the necessary skill, but 
since the introduction of the “ direct method ” they are often removed 
through the tube-spatula. After the little operation, absolute rest of the 
voice should be enjoined for a few days ; in cases of singer’s nodule a longer 
rest is necessary, with training in voice-production and avoidance of dust 
and conditions of vocal strain. 

Multiple papillomaJta . — This rare but serious condition occurs almost 
exclusively in children and generally attracts attention between the ages of 
2 and 4. The warts may be very numerous, fill the lumen with a cauliflower- 
like mass, and extend to the subglottic region, down the trachea and even 
on to tlio pharynx. The first symptom is hoarseness, and long-continued 
hoarseness in a child should suggest the possibility of papilloma ; dyspnoea 
ensues later and becom<»a gradually more severe until tracheotomy is necessary. 
The growths may disappear after tracheotomy, or spontaneously, or after an 
acute illness, and tend to vanish or cease to recur about puberty. The 
modern treatment is to remove the growths through the tube-spatula, or 
by suspension-laryngoscopy, under general anaesthesia ; a preliminary 
tracheotomy is advisable if there is much dyspnoea ; several sittings may be 
required, and the operatiqn must be repeated as often as the growths recur. 

Malignant Tumours 

Etiology and Pathology. — Epithelioma is by far the commonest 
malignant growth in the larynx, but spheroidal-cell carcinoma and sarcoma 
also occur. Malignant disease of the larynx proper is rare below the age of 
40, and is seldom seen in women ; but there is a post-cricoid epithelioma, 
originating on the mucous membrane of the pharynx, which is relatively 
common in women, and has been known to occur at such an early age as 23 
or even younger. Secondary or metastatic growths are practically unknown 
in the larynx ; on the other hand, owing to the fact that the laryngeal 
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lymphatics do not anastomose freely with other systems, cancers confined 
to the lumen of the larynx rarely becpme disseminated and do not readily 
infect the glands. Therefore, Krishaber’s classification into intrinsic and 
extrinsic is valuable for treatment and prognosis ; the former are those 
situated within the cavity of the larynx, while the latter afiect the upper 
aperture, epiglottis and arytenoids, and the outer walls, such as the posterior 
surface of the cricoid plate. 

Symptoms. — Unfortunately, intrinsic malignant tumours do not cause 
severe symptoms at an early stage and, particularly in hospital practice, 
frequently do not present themselves for treatment until they have become 
extrinsic by extension; hence the importance of a laryngeal examination 
in all patients over 40 with hoarseness which does not rapidly yield to treat- 
ment. Hoarseness is the most general, and usually the only early, symptom ; 
owing to the deep infiltration characteristic of malignant disease, it is often 
more marked than the size of the tumour would appear to warrant. Cough 
is not a common symptom. Pain is absent in the early stages of intrinsic 
cancer, but is severe in the later stages and in the extrinsic forms ; it radiates 
to the ear and side of the head, and is made worse by swallowing, speaking, 
and coughing. The later symptoms include involvement of the glands, 
foetor of the breath, salivation, haemorrhage, dyspnoea, dysphagia and general 
cachexia ; often the patient dies of septic pneumonia. 

On a vocal cord, epithelioma may appear as a definite tumour resembling 
a papilloma or angioma, or it may begin as a diffuse infiltration, or even as a 
mere area of thickening and congestion. On the ventricular band or posterior 
commissure it usually shows itself as an irregular papillary dusky-red swell- 
ing ; cancer of the epiglottis ulcerates early and appears as a dirty white 
or reddish tumefaction. Often the only sign of a post-cricoid growth is a 
swollen and fixed arytenoid ; sometimes the upper edge of the growth is 
visible, but it is frequently necessary to pass a tube-spatula, or to pull the 
larynx forward with a probe passed down to the glottis, before it can be 
inspected. 

Diagnosis. — In the earliest stage the diagnosis obviously is a matter of 
extreme importance and sometimes one of great difficulty. The unilateral 
character of the infiltration is ordinarily sufficient to exclude a simple inflam- 
matory lesion ; though pachydermia may be more marked on one side, the 
smooth cup-shaped swelling on the vocal process is characteristic. The 
difficulties of diagnosis are generally between an innocent neoplasm on the 
one hand, and a tuberculous or syphilitic infiltration on the other. A papil- 
loma or a fibroma on a vocal cord should be regarded with suspicion in a 
man over 40, and especially if, after removal, the site fails to heal promptly. 
An innocent neoplasm has a fine pedicle, moves freely in the air-current on 
phonation, there is no tumefaction at its site of origin, and it is found at 
or in front of the middle of the vocal cord. A malignant growth may occur 
in any situation ; it is less movable and pedunculated, the cord in the neigh- 
bourhood is frequently swollen and may show a leash of tiny vessels running 
to the tumour ; a white spiky appearance of the papilla) is suggestive of 
malignancy ; a sluggish delayed movement of the cord is an important sign, 
insisted on by Semon, but its absence by no means excludes malignancy, for 
it only occurs when somewhat deep infiltration has occurred, and is absent 
in a considerable proportion of early cases. Epithelioma beginning as a 
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flat infiltration may resemble a tuberculous or syphilitic lesion, but usually 
other signs ot these diseases are present to aid the diagnosis ; in the latter 
the Wassermann reaction and, still more, the results of vigorous anti-syphilitic 
treatment will clear up the doubt. There is a form of senile tuberculosis in 
which infiltration of one vocal cord may closely imitate epithelioma, more 
especially as the pulmonary signs are merely those of bronchitis and tubercle 
bacilli are very scanty in the sputum. Sometimes a piece may be removed for 
examination, but frequently the growth is too sessile to permit it ; the piece 
removed must not bo very small, and a negative finding is of little value, for 
the tip of a malignant growth cannot always be distinguished microscopically 
from a papilloma. Biopsy should never be performed in inoperable 
cases, for it only stimulates the growth and does harm. 

Extrinsic epithelioma is most likely to be mistaken for tertiary syphilitic 
ulceration. A gumma grows and ulcerates more quickly, its edge is smoother 
and sharper, and its base often covered by a yellow slough. Pain l.as little 
diagnostic value, for a gumma of the upper aperture may cause severe dys- 
phagia. Palpation with the fiiiger is of great service, for the firm hard feel 
of an epithelioma is very characteristic. 

Treatment. — Malignant disease cannot be removed with certainty by 
the natural passages. Thyrotomy, or laryngo-fissure, is the operation of 
choice for removal of intrinsic cancer ; it consists essentially in wide excision 
of the disease from the interior of the larynx after s^ditting the thyroid 
cartilage in the middle line. The results in suitable cases are probably 
better than those of removal of malignant disease in any other part of the 
body ; there is now practically no immediate mortality in skilled hands, 
statistics show from 70 to 80 per cent, of permanent cures, and a useful husky 
voice remains. When, however, the growth has spread at all extensively to 
the arytenoid, or to the subglottic region, or across the anterior commissure to 
the opposite cord, hiryngo-fissure is no longer possible and a very different 
picture is jiresented. i I emi -laryngectomy is performed in some cases in 
which the cancer is limited to one side, but it is impossible to protect the 
lungs from septic, discharges and the mortality is very high. In most cases, 
too advanced for removal by thyrotomy, if operation is fciisible, a total 
laryngectomy is jircferablo, for tlic trachea is sutured to the skin at the lower 
end of the neck and aspiration of se])sis thus avoided ; in the last few years 
t he mortality lias been much reduced and the results, as regards freedom from 
recurrence, greatly i mproved. The o])cratioii leaves the patient in a condition 
very different from that after thyrotomy ; as be breathes through the tracheal 
opening in the neck lie cannot cough or strain and has no natural voice. 
Nevertheless he ran often produce a fairly audible wliisper by means of the 
air in the pharynx, or w’ith the aid of a tube leading from the tracheotomy 
wound into the mouth or nose, and a number of patients succeed in 
passing a surprisingly haj)py and useful existence. Subhyoid pharyngotomy 
and lateral pharyngotomy are operations designed to obtain access 
to cancers at the upper ajierture of tJie larynx ; the latter operation gives 
very good results in strictly limited tumours of this region. The technique 
of therapy by means of X-Rays and radium has now been put on a reliable 
basis by dotennination of the appropriate dosage and by adequate screening ; 
in many cases of malignart tumours of the larynx, groat improvement can 
now be obtained by both these agencies, and a considerable proportion 
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of cures has been effected. Radium, or its emanation, is enclosed in 
needles or small seeds of platinum and buried, accurately spaced, in and 
close to the tumour ; or plates containing radium are embedded in wax 
and applied as a collar to the neck : the two methods may be combined 
in the treatment of any particular case. Great care and judgment are re- 
quired in the selection of cases for these various operations, and very many 
come under observation too late. In these much cap be done by palliative 
treatment ; careful attention to the hygiene of the mouth and teeth is of great 
importance, together with mild antiseptic laryngeal sprays cojitaijiing 
hydrogen peroxide, listerine, sanitas or carbolic acid. For dysphagia, in- 
sufflations of powdered orilioform, with or witliout ansfisthesine, is the nuxst 
reliable remedy ; cocaine is diaap])ointing, for its effect is very transient and 
the resulting numbness interferes with swallowing ; tiic judicious administra- 
tion of morphine or heroin is eventually necessary, but the local a])plication 
of those drugs is useless. Valliativ<‘. tracheotomy or gastrosinmy may be 
called for, and curettage or partial nnnoval by knife or diathermy gives relief 
in some cases of cancer at the upper a])erliire. 


PARATTSIB 

Paralysis of a vocal cord is a frequent sym])toin of various diseases of the 
thorax and of the nervous system, and the laryngosc»;|)o is therefore of great 
value to the pljysician as an aid to diag?iosis ; tliis is moni especially the 
case in tliat the common early form, abductor paralyhis, causes iio symj)toms, 
and can only be recognised bv laryngoscoj)ic examination. 

The original function of the laryngeal muscles is that of a sphincter, to 
prevent the entrance of fluid into the lungs, and this spliincter, or adductor, 
is the only miiscde present in tlie larynx of the most ])rimil.ivo air-breathing 
animals ; the abductors are a later addition, to assist tlic entry of air. Accord- 
ingly, in lesions of the nerve path, tlui aljduetor muscles are ail(‘.cted first 
and the primitive adductors are more resistant. But the function of phona- 
tion, much more recently ac quired, is associated with adduction, and is under 
direct control of the will. Functional disturbances, therefore, always cause 
adductor paralysis, while organic lesions first affect the movement of 
abduction. 

OKfJANIf^ PaKALYSIS 

The crico-thyroid rnusch*, is supplied by the superior laryngeal nerve, and, 
when this is injured, the affected cord remains slack on phonatioii, but, 
owing to the short course of the nerve, isolattjd paralysis of this muscle is 
extremely rare ; it results from surgical or suicidal wounds, or by pressure 
from glands, but most often occurs after diphtheria. In lesions of the vagus 
above the origin of this branch the signs of tliis paralysis obscured by 
that of the other muscles of the cord. The recurrent laryngeal nerves supply 
all the other muscles. In any progressive lesion of the nerve-path the 
miLscles become paralysed in a definite order, the enunciation of which is 
known as Se men’s law ; the abductors are first aff(jctcd, then the tensors 
or thyro-arytenoidei, and finally the adductors. 

In ahfuctor paralysis tlie affected cord lies in the middle line ; during 
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plionation the soiind cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would be expected 
from the course of the recurrent nerves, the left cord is far more often 
affected tlian tlie riglit. The voice is unaltered, but, although the glottic 
aperture is reduced by lialf, there is usually dyspnoea only on exertion, 
except in children, in» whom the narrowing of the naturally small glottis 
may produce sufficient obstruction to necessitate a traclieotomy. 

When the tliyro-arytenoid fails, the edge of the cord is concave on 
phonation, the cord a])pcars 


narrower than its fellow, nnd the 
voice gradually becomes liusky. 
Finally, when total reairre.nt 
paralysis has occurred, tljc cord 
assumes the “cadaveric position ’’ 
between the middle line and the 
normal position of rest. O/i 
phonation, the hcaltliy arytenoid 
crosses the middle line and pushes 
the paralysed cartilage aside ; 
sometimes the latter drops for- 
ward and exposes its broad pos- 
terior surface, wliich may be 
mistaken for i\. swelling. As t he 
cords arc still nble to approxi- 
mate, the V(*irc is jiot necessarily 
lost, but is hoarse and easily tired, 
vith a ch.aracteristic breath v 
quality from waste of air, or a 
(liphonic character, due to iin- 
(iqual vibration of the two cords. 

In cases rd hf la tern I ahduetor 




paralysis the cords lie together 
near llie middle line. The voice 
is good, but tlie inability to take 
a full breath gives the s])eech a 
peculiar character ; dysjaia'a is 
a marked sym])tom accompanied 
by iiispiraiory stridoi' aiul severe 
disease ])rogresses to conqhde 


Kk;. 104. Orpniii raMlysifc«: I . Abductor pjiia- 
lyM- of left cord on inspinition ; 11. Abdu( - 
tor paralysis of li-fl cord on phonation ; 
III. 'rotai jiar.ilysis of left cord on inspira- 
tor; \\\ Total ]);nalysi.s ot left cord on 
phonation. {Lancet.) 

j>a.r(}xysmal exacerbations. Whcji the 
hila!r:a] recan fn( paiah/sis, both cords 


remain in the cailavciic position, the dys])naia becomes less severe but 
the voice is reduced to a whisper. 

Diagnosis. — The diagnosis is almost entirely a matter of accurate 


inspection. Obliquity of the laryngoscopic image, due to faulty position 


of the mirror, may cause confusion. In nervous subjects the cords are 


sojnetimes adducted on inspiration, but they will abduct naturally during 


the involuntary inspiration which follows a prolonged phonation. The 
only condition which really imitates paralysis is the fixation ot the arytenoid 
cartilage which results from disease in or around the joint; its complete 
immobility with the presence of swelling or scarring often aids the 
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diagnosis, but in old-standing cases of paralysis secondary fixation frequently 
occurs. 

etiology. — The aetiology is of some importance, for it is on our know- 
ledge of their causation that the diagnostic value of these lesions depends. 
The movements of the cords are represented bilaterally in the cortex cerebri, 
and stimulation of either centre produces movement (adduction) of both 
cords, from which it follows that no unilateral lesion above the bulbar nuclei 
can paralyse the larynx, and clinically we find that it is never affected in 
cases of hemiplegia. The bulbar centres lie in the floor of the fourth ventricle, 
and here a lesion of one centre causes paralysis of the cord at the same side 
which, in a gradually progressive lesion, attacks first the abductor muscle. 
Thence the nerve fibres pass in the roots of the bulbar-accessory to the 
vagus and recurrent laryngeal nerve ; the cause of the paralysis may, there- 
fore, be situated (1) in the medulla, (2) at the base of the skull, (3) in the 
vagus, or (4) in the recurrent laryngeal nerve. 

Paralyses of bulbar origin are often, but by Jio means always, bilateral. 
In lesions here and at the base of the skull neighbouring nerves arc liable to 
be involved ; thus, paralysis of a cord and of the same side of the palate 
may coexist (syndrome of Avellis), or jjaralysis of cord, palate, trapezius and 
sterno-mastoid from involvement of the spinal accessory roots, or jjcrsistent 
frequency of the pulse due to ilamagc of the cardiodnlnbitory centre or nerves. 
Tabes dorsalis is the most frequent cause of paralysis of central origin ; it 
may afiect one or both cords and may bo associated with aiia)sthesia, parees- 
thesia or the spasmodic attacks called ‘‘ laryngeal crises.*' In general 
paralysis of the insane laryngeal palsy is not uncommon. It is the rule in 
bulbar paralysis, and is usually bilateral, but a])pcars laic in the disease. 
Syphilitic nuclear disease, pachymeningitis and gummata ot the base of the 
brain are frequent causes, and here the ocular muscles, especially the external 
rectus, are often attacked. 

Pei*i]jheral causes usually act by compression of the roonrront nerve, 
the most frequent being aneurysm, enlarged glands, usually tuberculous, 
and cancer of the cesophagas. Other causes are thyroid tumours, usually 
but not necessarily malignant, mediastinal tumours, cancer of tlio lung, 
pleurisy, and pulmonary tuberculosis in which the nerve, usually the right, 
may be involved in a lesion at the apex of the lung, or by tuberculous bronchial 
or tracheal glands. Neuritis is a cause of laryngeal paralysis ; it may be 
produced by the toxins of the infectious fever.-;, usually diphtheria, or by 
organic poisons, especially learl, and more rarely arsenic and alcohol. Finally, 
the condition is sometimes the result of traumatism, more especially surgical 
operations on the thyroid gland and oesophagus. 

Prognosis. — Paraly.sis ot one. cord is not in itself dangeron.s (o life ; 
but when the cause is undiscovered the ])rognosis must be guarded, for this 
paralysis may be for a long time the only sign of serious disease ; on the 
other hand, the recurrent nerve may be involved in some non-progressive 
lesion, such as a fibrotic bronchial gland, and such cases of ])aralyscd cord 
have been under observat ion for 20 or 30 years without change. 

Treatment. — This depe.nds on the cause. In most cases it is but a 
symptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases due to neuritis, .strychnine and the loc:\l application 
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of the faradic current by means of an intra-laryngeal electrode are indicated. 
Tracheotomy is advisable in bilateral abductor paralysis, but a plug may 
usually be worn in the tube, to be rf^moved at night and whenever dyspnoea 
threatens. 

Functional Paralysis (Functional Aphonia) 


Etiology.— Functional aphonia is a common manifestation of hysteria, 
and has been a very frequent symptom of war-neurosis or “shell-shock,’* 
but it sliould be clearly stated that the majority of cases are not purely 
hysterical. Anything which increases the effort of phonation, such as 
debility or laryngeal catarrh, prcdisnoscs to this affection, which is char- 
acteristic rather of feeble neuro- 


muscular tone than of hysteria ; 

this explains how some w'omen y ^ VI 

lose the voice completely with j \ ^ \ 

every slight cold, while other 7 x 72 [TxV /xTliTXv 

patients can ])rodiicc a loud if J / /m\ 

hoarse voice with severe laryngeal ^ /JR' /JR\ ^ 

adductors presents a totally differ- 
ent clinical picture from the 
organic paralysis. It is always 
bilateral; the larynx appears v 

normal while at rest, but, on VII / \ / \ 

attempts at phonation, it is seen / /TJfTX \ / 

that the cords do not adduct into /ft \\ J/ I \V 

the position necessary for the ^ R ^ ^ J W 

production of the voice. Very \\ 1/ If y. I [ Jj 

commonly the thyro-aryteiioidci 

are the oidy muscles wliicii fail to 

act ; the cartilaginous glottis is — 

then properly closed, but an 1 I 

elliptical chink is left between I^IO 105. —Functional Taralybis ; all during at- 

the cords. If the crico-arytenoidoi Umpk il ijlionation; V. Paresis of all the 

lafp^alp^ arc nu'Ptip tho entirp adductors; VI. AryU-nojdeus still active ; 

lateraies arc paictic, tuo enure intcuml Unaora; Vlll. 

glottis remains open to a variable Paresis of aryteiioideus. {Lancet.) 

extent, and, very rarely, the 

arytenoideus is affected alone, when a triangular aperture is left behind the 
vocal processes. The paralysis is hardly ever complete ; indeed a con- 
siderable amount of movement Ls usually seen, though insufficient to produce 
phonation. In purely hysterical cases the onset and recovery are sudden, 
the cough is usually not aphonic and tho voice when regained is not 
hoarse. In some hysterical ])atients there is also inability to whisper. 

Treatment. — In patients suffering from debility the cause should be 
found and treated ; chronic phthisis is such a common cause of functional 


aphonia that it sliould always be thought of in this connexion. There is 
frequently a slight degree of laryngitis and in some the failure of adduction 
is “ myopathic,** or duo to inflammation of tho muscles ; in these the 
local condition must receive appropriate treatment. When tlie larynx 
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is normal the voice can nearly always be temporarily restored by any 
powerful local stimulation, such as the intra-laryngeal application 
of chloride of zinc, or any similar , drug, or of the faradic current ; 
but the aphonia usually recurs again, and succeeding applications 
are less efleotive, so that the most diflicult cases to cure arc 
those who have had much local treatment. Far better results are obtained 
by moral suasion, ex])laining to tlic ])atieiit that there is no serious disease ; 
but that lie is not using his muscles correctly, amrtliat he can produce a 
good voice quite easily when the laryngeal mirror or tongue-depressor is in 
position. With a little elementary instruction in voice-production this is 
usually successful, the patient’s confidence is restored and the voice does 
not again fail ; in obstinate cases some jierseveranco in lessons on pro- 
duction is required. These methods have been extraordinarily successful 
with gassed and si lell-.d locked soldiers,' but it must be confessed that such 
certain and rajiid results are not always obtainable in hysterical women. 


SPASMODIC AFFECTIONS 
Glottio Suasm 

Spasm of the laryngeal muscles produces adducl ion of the <*ords, for, though 
the abductors arc probably affected, tliey are overjiowcred by the. stronger 
adductor musidcs. 

Etiology. — (I) 111 the majority of cases the sjiasm is a reflex sot up by 
local irritation : foreign bodies, including tlie laryngoscopic mirror, irritating 
gases ; inflammation, ulceration or tumours in or near the larynx, chil- 
dren being much more liable than adults to spasm from local irritation. 

(2) Spasm is also caused by irritation of the recurrent laryng<*al nerves 
by enlarged glands, mediastinal tumours and, especially, by aneurysm. 

(3) Central nervous lesions, esjiecially tabes. (4) P’uiujtional disturbances, 
frequently hysterical, often associated with globus hystericus, and some- 
times excited by sexual disturbances. 

Symptoms. — The attacks vary much in diffc'.rcnt subjects in severity 
and duration. The patient is usually aware of its onset, and clutches some 
support or rushes to the window. The respirations arc rapid and shallow, 
with loud iuspiratory stridor, and, in the heiglit of a severe attack, are com- 
pletely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consciousness is not lost. Many 
cases are less acute but persist longer, even for several hours. 

Prognosis. — The attacks are practically never fatal, unless a foreign 
body or tumour be present. 

Treatment. — During the attack amyl nitrite or chloroform may be in- 
haled, and ampoules of these drugs should be kept on hand. Between the 
attacks sources of irritation should be sought for and removed, the upper 
air- passages brought to a healthy condition, and the general health and mode 
of life should receive attention. Administration of bromides may be required 
when the attacks recur frequently. 
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Laryngismus Stridulus 

£tiology. — This is a condition, clinically similar to glottic spasm, 
occurring in children. It is far commoner than the spasm of adults, and it 
has been suggested that the as])hyxial attacks of laryngismus arc caused 
by collapse of the soft and yielding cartilaginous framework of the larynx, 
and not by spasm of the muscles. It is commonest between the ages of 
6 months and 2 years, but may persist later ; it occurs in ill-nourished, 
unhealthy children, usually in association with rickets, and practically 
always in association with adenoids. 

Symptoms.— The onset ls sudden and u.,uall y iil night. The child wakes 
gas])ing for breath, and a series of short noisy inspirations are followed by 
complete cessation of breathing ;ind terminated by a long, crowing inspiration. 
There are ndraclion of the low<n* ri'os and epigastrium, cyanosis and great 
terror and distress, and in severe cas(v, car])o-pedal contractions, convulsions, 
and evacuaiion of urine a]ul forces. When tlie attack is over the child is 
perfectly iiornial and there is no iioarseness. Sliglilcr and less typical attacks 
often occur. 

Diagnosis. — This is easy if tlie sym])loms are carefully noted; the 
sudden a-ttuck of dyspnoea, with conijdete absence of symptoms in the 
intervals, is quite distinctive. 

Prognosis. — The prognosis is somewliat grave in severe cases ; an 
infant rarely dies in an attack, but is often worn out and succumbs to collapse 
of the lungs. 

Treatment. — During tlie attacks the face and chest may be freely 
sponged with cold water, and the inhalation of amyl nitrite from a capsule 
broken in a handkerchief may be tried. The quickest relief can usually be 
obtained by drawing the tongue forward with a finger passed into the mouth 
to its base, a manoeuvre easily performed by the mother or nurse. The 
attacks are so short and sharp that there is no time foi* a hot bath or the 
administration of bromkhjs frequently recuinmended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and correction of digestive disturbances. The rtnuoval of adenoids is of 
great iiii[)ortance, even if not large enougli to be definitely obstructive, as 
is the treatment of tiaso-pharyngcal catarrh with the usual saline lotion 
which, in small children, may be dropjied into the no.strils from a pipette. 
Bromides are to be avoided if possible us depressing, but 10 to 30 drops of 
liquid extract of grindclia may be given 3 or 4 times a day in milk or sweet- 
ened water as recommended by Eustace Smith. 

• 

CICATRICIAL STENOSIS 

.£tiology. — Suicidal and other wounds, gunshot injuries and scalds 
frequently produce cicatricial narrowing of the lumen of the glottis. After 
thyrotomy a web may form across the anterior commissure. In the haste 
of an emergency tracheotomy, the wound has often been made too high 
and the cricoid cartilage cut through ; in these cases it generally happens 
that, after the subsidence of the acute condition, dyspnoea follows every 
attempt to remove the tube, and a stenosis is found to have resulted from 
swelling and narrowing in the subglottic region. Similarly, a proportion of 
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cases intubated for dipJithcria are unable to breathe without the tube, by 
reason of a subglottic stenosis. Lupus and tuberculosis of the larynx can 
produce cicatricial stenosis, and especially when the cautery has been 
extensively employed in treatment. Syphilis is the most fruitful cause of 
this condition, and the great dilticulty of obtaining a cure at this stage is a 
])ovverful reason for early and thorough treatment of syphilis of the larynx. 
Leprosy and scleroma cause stenosis, but are rarely^ seen in this country. 
The perichondritis, whicli is an occasional complication of enteric fever, 
small-pox and diphtheria, (•(mnnonly ends in severe stenosis. 

Symptoms and Diagnosis. — Tlic principal symptom is nat urally dyspna?a, 
but in chronic cases it is remarkabhi how great may be tlic narrowing before 
dyspnoea becomes severe. The obstruction and the stridor are most marked 
on inspiration, in contra-distinction to tracheal stenosis where llie stridor is 
both inspiratory and expii-atory. The larynx mov(*s dowiiwjirds with each 
inspiration ; this ‘‘ respiratory excursion ” of the larynx is a further dia- 
gnostic sign of laryngeal obstruction, but is not always j)rescnt. The ])atient 
sits upright, witli the head throwui back; whereas in traclieal obstruction 
he bends forward to relax the trachea. 

Treatment. — In all cases with decided dyspnoea tracheotomy should be 
first performed, and in sy])hilitic cases it is im])ortant tluit all active disease 
should be arrested by thorough treatmciit before any attemy)t at dilatation 
be begun, and the stenosis itself will ofteji be greatly improved by such 
treatment. The administration of iodides is dangerous in tllc^c cases, for 
the increased secretion is pent up behind the stenosis and Tiiay overwhelm 
the lungs. Difficulty in dispensing with tlio tube after tracheotomy is 
sometimes due to nervousness on the part of the child, and can then be 
surmounted by using a fenestrated tube wdiich is plugged oc.casionally and 
by encouraging the patient to breathe through the mouth, by blowing soap- 
bubbles or sounding a whistle. When the tracheotomy wound is too high, 
a low tracheotomy should be performed and the original wound allowed to 
close ; this is often sufficient to overcome the difficulty. 

The successful treatment ot severe ciciitricial stenosis demands the 
greatest skill and perseverance on the ])art of tlie surgeon as well as tl)e 
patient co-operation of the sufferer. The whole circumstjnjccs of the case 
should be carefully considered before advising difficult and prolonged treat- 
ment. Adult ])atien1s can live active lives with a perniaiiont tracheotomy 
opening, whicli is not so serious a disability as it is generally considered 
to be. If the stenosis be not too extreme, a fenestrated tube may be worn 
which can be kept plugged during the day, so that the patient may have 
the use of speech and respiration by tlic natural passages. In children and 
young people a iiermanent tracheotomy is more harmful, and the prospect of 
cure by dilatation is better. The best method of dilatation is by the use of 
intubation tubes ; under anaesthesia increasing sizes are passed until the 
stricture is dilated as far as possible, wdien the largest is left in position. Tliis 
must have an especially large swell to prevent its being coughed out, or, 
better, is fixed by a special clamp passed through the tracheotomy fistula. 
In this way safety is assured, and the tube in these cases may be retained 
for 3 or 4 months without becoming foul ; at the end of this time it is replaced, 
if necessary, by one of a larger size until dilatation is complete. 

Harold S. Harwell. 
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DISEASES OF* THE TRACHEA 
INFLAMMATION OR TRACHEITIS 
, Acute Tracheitis 

Acute ti'iiclieitis may occur from any cuiidilion leading to irritation of 
the mucous membrane of the trachea. When ii occurs as a result of bacterial 
or chemical agency, the whole of the upper air-passages are usually involved 
in greater or less degree, and the clinical manifestations are not confined to 
the trachea. In some cases, however, the stress of tlie resultant reaction falls 
upon this tube, and the condition tliereforc requires separate consideration. 

Etiology. — 1. Microhic invasion. — This is the commonest cause. The 
bacteria usually found asso(‘ia1 od with Iraclieilis are the so-called catarrhal 
organisms, such as the Micrococcus ailarrhalis^ the piieumococcus, the Fried- 
lander pneumo-bacillus and J^feiffer’s Bacillus wJIucmzcb. Less frequently 
a member of the streptococcus group may be found, either alone or m associa- 
tion with one or more of those just mentioned. As with catarrlial inflamma- 
tion of other parts of the upper air-passages, damp, cold or foggy climatic 
conditions predispose to tracheitis. It is more common in young and middle- 
aged adults than in infancy or in old age. Mouth-breathers are more liable 
to this condition. Exposure to sudden changes of temperature may be a 
factor in its onset. 

Tracheitis may also occur as part of the clinical picture in some of the 
acute specific diseases, such as enteric fever, diphtheria, whooping-cough 
and measles. It is often a troublesome and distressing association or sequel 
of true influenza. 

2. Chemical agericies. — Irritating or poisonous fumes and vapours may 
lead to a very acute form of trachoiti.s. It may, llierefore, occur in certain 
occujjations, unless adequate precautions are taken. The use of “ poison 
gases ” in warfare has drawn widespread attention to this form of the con- 
dition, since tracheitis was an almost constant result of certain forms of 
“ gassing.” The chief cliemical irritants used in the Great War were chlorine, 
pliosgene aiid yperite, or dichlorethyl sulphide, commonly kjiown as yellow 
cross or mustard gas. Of these the last was ])erhaps the most irritant to 
t)ie trachea, and fatal cases invariably showed traclieal lesions. Direct 
inlialation of steam may also induce an acute tracheitis. 

3. Mechanical ca/isps .•—The presence of a foreign body, or the invasion 
of the trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a general tracheitis. It is noteworthy, however, 
that the trachea is frequently spared in occupations involving the respiration 
of dusty air, which lead to deposits in the lungs and bronchial glands with 
resulting pneumoiiokonioses. Although a coal miner’s lungs are black, yet 
his trachea may be practically normal. 

Pathology. — The changes found in the trachea vary from simple catarrhal 
inflammation to intense destructive changes with ulceration, and in some 
cases croupous or membranous exudate. In the catarrhal forms, the mucous 
membrane shows changes similar to those in bronchitis. It is at first swollen, 
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red and dry, the vessels running acioss the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on the membrane coheres to form yellowish or 
green tenacious pellets. Occasionally numerous rod blood cells are extruded 
and the tracheal exudate becomes streaked, tinged or uniformly ])inkisli. 

In some inflammations, sm I* as those induced by poison gases or inhaled 
steam, the mucous membram; may be intcjisely cjigoiged and actual destruc- 
tion may occur, involving even tl\e dce]»er structures aiid the cartilag<*s, so 
that greyish yellow sloiiglis result, winch on se])arii(ion leave ulcers. In 
diphtheria the c]lar^lcte^i^lic false nu jiibranc com})f»se(l of neciosing fibrin, 
leucocytes and bacilli may l)e found loosely atiaelied io the mucous membrane, 
as in other localisations of tliis pi{u*ess. It may be primary or secondary to 
faucial or laryngeal diplitheria, eillier by direct extension or through dipli- 
theritic infection of a tracheotomy wouml. 

Ill influenza the pink ap])caruM'<. of the tracljoa is of such consiancy in 
fatal eases that it lias come to be i*egarded as one of the most characteri.Ntic 
])Ost-mortcm changes found in this disease. The briglit injection generally 
involves the lower half of the traciica, but it may occur along ilie whole 
length of this tube. 

In whooping-cough the inflammatory reaction is usually l(*s.s acute. 

In typhoid fever small ulcers imy occasionally bo found in the trachea 
similar to those occurring more commonly in the larynx. 

Symptoms. — Acute (atari hal tracheitis usually begins more or less 
acutely, like the common “cold/’ of which it is to Ixi regarded as one bjrm, 
with malaise, slight headache, and a mild degree of fever, the temporal uie 
being usually between 90“ and 100“ rarely 101“ F. The ])atient soon 
experiences a sensation of irrilaiion behind the^ sternum, rapidly leading to 
a harsh, dry cough of iioi^y ehariicter. Tije cough aggravates the retro- 
sternal discomfort, which develops into a sensation of rawness or soreness, 
making Die cough very painful and distressing, ii the larynx is involved 
at the same time, the voice becomes hoaise ami soimjtimcs lost, or reduced 
to a raucous whisper. In tracheitis alone the voice is usually unaffected. 
After from 12 to 24. hours the condition passes into tlie mucoid stage. The 
cough becomes looser and less ])uiuful, and small pclkds of tcmacious mucus 
arc coughed up, usually greyisli or black in town-dwellers, whitish in those 
in rural conditions ; iu either case, I lie mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms, it sometimes 
becomes yellow and more 2 )urulent. In the mucoid stage, the retrosternal 
soreness becomes less, the constitutional symptoms abate, wdiile the tempera- 
ture subsides and becomes subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or weeks. The aspect of 
the patient shows nothing characteristic. There is the general ai)pcarance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages })hysical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
wheeze may be audible over the trachea, particularly when the patient takes 
a deep breath or just before a cough occurs . 
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Diagnosis. — The association of catarrhal symptoms with a dry, harsh 
cough and retrosternal soreness, u ithout signs of bronchitis, is almost patho- 
gnomonic. In some cases the diagimsis can be established with the laryngo- 
scope or by endoscopy, but in most the discomfort which these examinations 
entail is ujinccessary. 

Prognosis. — This is almost invariably good, except in debilitated subjects 
or in those with cardiac or renal disease, in whom the j^rocess may spread 
to the larynx, bronchi or lungs. The usual course is from 2 days to a 
week, though cough and expectoration may persist for days or wrecks. The 
condition may become chronic. To some extent tlic prognosis depends 
upon the care and treatment in the initial stage. Cases that are neglected 
are liable to become chronic. 

Treatment. — The ])ro])h ylactic and remedial treatment of acute t racheitis 
is ])ractically identical witli that of acute? bronchitis of the larger tubes. 
Ill veil in mild cases the patient should go to bed, though this may be necessary 
only for 1 or 2 days ; but he should keep to his room till his temperature has 
become normal. There may be less need for exjxrtorants than in bronchitis, 
and a simple saline diapliorctic mixture, v\itii the addition later of tinct. ipecac, 
and tinct. opii campliorata, may be all that is necessary. Sedative inhalations, 
such as vapor benzoini, are specially useful, and countcr-irriTation to the 
sternal region is comforting and grat.cful to the patient-. VVlum a chronic 
noisy cough develops, a mixture coiitiiining small doses of a]Jomor])Iiine and 
t-inct. chloroform, et morjihin. co. often gives relief. 

When tracheitis occurs as ]uirt of some s])ecilio disease, such as diphtheiia 
or influenza, the treatment sljould be that a])])roprijile to the ])rimary disease. 

In “ gassing,'* every effort should be made to relieve the distressing and 
])ainful syni])toins, and for this purj>osc morjdiino, cither alone or in combina- 
tion wilh atropine and strychnine, may lie recpiiied. Various inhalations 
may be tried, and useless cough should be elicckod by sedative mixtures or by 
a linctus of licroiii, morjiliine or codeine. 

CjiKoxic Tracheitis 

£tiology. — Cl'.ronic tracheitis may follow an aeutc' attack, or it may 
develop insidiously in jiatients suffering from clironic laryngitis or bronchitis. 
Inlialation of cigarette smoke is a not infre(|ucnt cause, li is also sometimes 
a sequel of chronic rhinitis, especially witli the alro])hic form or oza3na. A 
certain degree of chronic tracheitis accomjiajiies the specific lesions of 
syphilis and tuberculosis, which arc described below. 

Pathology. — Vaiiuu^T degrees of chronic inflammatory lesions may be 
found. In chronic catarrhal tracheitis, the vessels arc distended or engorged, 
and the mucous membrane of the trachea becomes thickened and more or 
less covered with mucoid or miico -purulent secretion, the histological changes 
being those of chronic catarrhal inflammation, namely, shedding of the 
ciliated epithelial cells, overact ivity of the mucous glands, and sometimes 
thickening and induration of the submucous tissues from proliferative 
changes. A condition of perichondritis of the tracheal cartilages may, in this 
case, be observed, and this may result in a mammillated appearance in the 
internal aspect of the trachea. In ozaena, crusts similar to those in the nose 
and pharynx may form on the tracheal mucosa. 
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Symptoms. — The symptoms of chronic tracheitis are similar to those 
of tlie acute form. There is a sense of discomfort and irritation about the 
trachea and a ciironic, almost dry cough, often worse in the morning. There 
is generally some scanty, sticky expectoration, mucoid or muco -purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no physical signs of this condition, except that 
the tracheal cliangcvs can be observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — This ia cojicemed chiefly with its diflcrentiation from chronic 
changes in the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of new growths. It must largely be made by endosc()])ic examination. 

Prognosis. — TJie prognosis depends u])on the cause. When this can bo 
removed, as by treatment of ])red is] losing conditions in the nose and throat, 
the outlook is good. When the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends ii]>on the situation and extent of the 
other lesions and upon ihe treatment ado])ted. 

Treatment. — This is, in its main features^ situilar to tl.at of acute triiche.it is, 
but climatic treatment may be of great importance. Tlie ])aticnt may perlia])s 
spend the winter months in a warm or equable and clear climate with great 
advantage. Vaccine treatment may also yield good results. When other 
conditions are concerned, such as o/sena, syphilis or tuberculosis, the treat- 
ment appropriate to them should be employed as well. 


CYSTS AND TUMOURS 

These are rare conditions, but require careful consideration. 

Cysts 

Owing to weakening of the wall of the trachea, local bulging may occur, 
giving rise to a cystic, air-containing swelling in the neck, in direct communi- 
cation with the lumen of the trachea. Such cysts arc known as “ tracheo- 
celes'' or “aeroceles." They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the mucous glands as they pass through the 
trachealis muscle. They arc of pathological interest only, and do not give 
rise to symptoms. 

Simple Tumours 

The most important is papilloma. It occurs chiefly in children and is 
usually pedunculated. When it grows in polypoid form it may lead to 
obstruction of the trachea low down, in which case tracheotomy may fail to 
give relief, and death results unless the tumour can be removed by endoscopic 
methods. 

Other innocent tumours occur, but are rare. They include enchondrosis 
from localised overgrowth of cartilage, multiple enchondromata, and osteoma 
from ossification of a pre-existing enchondroma. Lipoma and aberrant 
thyroid tumours may occur, but are very rare. 
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Symptoms. — These tumours produce varying degrees of tracheal obstruc- 
tion, and can usually only be recognised by endoscopy. Treatment is con- 
sidered under that of tracheal obstruction. * 

Malignant Tumouhs 

A few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
infiltrated by primary carcinoma in adjacent structures, such as the oeso- 
phagus, the thyroid, the larynx, or by the extension of secondary deposits 
in the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney ; or it may be 
invaded directly by sarcoma originating in the thymus or other media- 
stinal structures, and especially by lympho-sarcoma of the mediastinal 
giands. 

Symptoms. —The tracheal symptoms and signs are usually those of ob- 
struction, accompanied by pain. When the primary growth is in the oeso- 
phagus, antecedent dysphagia and sometimes laryngeal paralysis reveal the 
origin of the tracheal symptoms when they occur. In this case, copious 
frothy mucoid expectoration is frequent, and when ulceration develops, food 
particles juay enter the trachea, excite cough and soon lead to inhalation 
broncho- pneumonia or gangrene. When the growth is near the bifurcation, 
urgent dyspnoea is the rule, and spasmodic attacks may occur, causing the 
most extreme distress. In most cases of tracheal growth the characteristic 
clanging brassy cough (gander cough) of tracheal obstruction can be heard. 
The trachea may be pushed to one side and its lumen distorted and obstructed 
by growth in the cervical glands. In mediastinal new-growth invading the 
trachea, the pressure signs and symptoms characteristic of that disease usually 
render the exjdanation of the tracheal symptoms apparent. 

Course.— This is generally rapidly progressive. 

Diagnosis. — Intratracheal growths have to be differentiated from other 
causes of tracheal obstruction and the diagnosis is considered in detail under 
that condition. Kndoscopy would afford valuable confirmation if it is 
practicable or desirable. In (r-soyihageal and mediastinal new-growths in- 
vading the trachea, X-llay examination may assist in diagnosis. 

Prognosis. — This is hopeless, death occurring from asphyxia or from some 
complication or by asthenia. 

Treatment. —Treatment can be palliative and symptomatic only. In 
obstruction, it may be possible in rare cases to give temporary relief by a low 
tracheotomy, but as a rule this is impossible, owing to the presence of 
obstruction below any point wliere the trachea is accessible. 

THE INFECTIVE GRANULOMATA 
Syphilis 

The trachea may be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisation may occur, leading to ^ 
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stenosis. In acquired syphilis, during the . secondary stage, the mucous 
membrane of the trachea may become generally hypersemic, or small raised 
mucqjis patches may develop locally! In the tertiary period, gummata 
may occur in the trachea, the commonest site being towards the lower end. 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of the tracheal rings. 
In the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms arc those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, signs of tracheal stenosis may develop when scarring and healing 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention from the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic examination, the coexistence of other mani- 
festations of syphilis, and in their absence, a positive Wassermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destructive 
clianges have resulted, medicinal measures can only palliate. 

Treatment. — Anti-syphilitic treatment should be administered vigorously, 
and after a course of neo-salvarsan or novarscnobillon, mercury should be 
given. Inunction seems sometimes of special value in such cases. In cases 
of stenosis of the trache,a from cicatrisation, dilatation of the stricture by 
means of bougies introduced through an endoscope may be practicable and 
ailord useful help. 

Tuberculosis 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those with extensive laryngeal 
involvement. Primary tracheal tuberculosis is unknown. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lesions may occur at any part of the trachea, 
but they are more frequent in the lower part and on tdie posterior wall. 
When they occur they are usually numerous. There may be some general 
hyper®mia, or small tubercles, varying in size from a pin’s head to a split 
pea, may be visible. Later, superficial ulceration occurs, forming irregular 
punched-out ulcers. Occasionally, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous communication with the tesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation 
of advanced disease, its clinical indications are slight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and signs, though 
if the process extends deeply and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms are those of cough 
and retrosternal soreness. 

Diagnosis. — This condition has to be distinguislied from other chronic 
tracheal lesions, and a diagnosis can only be made from a careful review of 
the history, the general evidence of tuberculous disea‘?c and by the tracheal 
involvement which may be visible by endoscopy. 
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Treatment. — This must, from the nature of things, be largely palliative, 
and is in effect practically identical with that of laryngeal tuboTculosis, 
notably intratracheal insufflation with orthoform and ansesthesine. 

Leprosy 

In some cases of this disease, granulomatous lesions occur in the trachea, 
and these may eventually give rise to tracheal stenosis, owing to the con- 
traction of new-formed fibrous tissue. The diagnosis can only be made 
from the occurrence of tracheal symptoms in a case with established lesions 
of leprosy in other parts. 

The treatment is symptomatic. 

Scleroma 

Although in most cases this condition affects the nose only, scleromatous 
lesions may be found in the trachea as a pathological curiosity. The disease 
in any form is rare in England, and occurs cliiefly in Poland and Austria. 
The nodules of granulomatous tissue in the trachea may cause partial obstruc- 
tion mechanically, or, on contraction, lead to actual stenosis. 

TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in the trachea, and by pressure from without. 

Koreion Bodies in the Trachea 

The commonest route by which foreign bodies enter the trachea is through 
the mouth and larynx, in the acts of breathing, laughing, yawning, sighing, 
or before and after coughing, wiicii food or some foreign substance is in the 
mouth. A piece of bone, a stud, button, false teetli, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
the substances which luay gain entrance to the trachea in this manner. 
Surgical operations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a mass of adenoid tissue. Material vomited from 
the stomach, such as food, blood clot or intestinal worms, may be inhaled into 
the trachea. A large blood clot in hremoptysis may temporarily obstruct it. 
Foreign bodies may also gain access through the tracheal wall, such as small 
projectiles in wounds of the neck, a piece of new growth, or tuberculous 
glands by ulceration through the wail. 

Unless it becomes impacted, or is too large to enter one of the two main 
bronchi, a foreign body rarely remains long in the trachea. It either causes 
death with dramatic rapidity, is coughed out again, or passes down into one 
or other of the large bronchi or their secondary divisions, whore it produces 
results which arc described in the section on diseases of the bronchi. 

Symptoms. — These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but 
in general the tracheal symptoms are less urgent than those of laryngeal 
obstruction, and less serious than those of obstruction of one or other main 
bronchus. There may be intense dyspnoea, with great discomfort and alarm 
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during the actual passage through tlie larynx of a small foreign body, especi- 
ally if it IS temporarily arrested there; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnoea may persist. The type of dyspnoea is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too large to engage in one of the main broncliial divisions, a sound of 
vibratory character may be lieard on auscultation of the trachea, sometimes 
described as the ituii de grelottement. This may be produced by friction 
of the foreign body against tlie tracheal wfill, or more commonly by the air 
passing over it during respiration. A paroxysmal cough may occur, caused 
by the foreign body irritating the sensitive posteriiii* wall of the trachea, 
and during such an attack the foreign body may be forced up to the larynx, 
obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a 
risk of sufiocation, unless it drops back, is coughed out, or removed. When 
sudden rupture of casc^ous material into the trachea occurs, the lumen may 
be blocked and death take place rapidly. 

Course. — A foreign body impacted in the trachea may give rise to septic 
inflammation of its walla, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Diagnosis. — The history of disappearance of some object from the mouth 
during coughing, breathing or laughing should give rise to suspicion of an 
inhaled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-Rays. 

Prognosis. — This depends in the mam on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is mure likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal foreign bodies than with those reaching the bronchi. 
If removal is effected within 24. to 36 hours, recovery is usually rapid and 
Complete- 

Treatment. — Treatment con.si.shs in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a broncho.scope, a method requiring expert manipula- 
tion, or by tracheotomy alone, when the foreign body may be coughed out 
through the opening or be easily removed by forceps. 'I'he trachcotom} 
wound sliouhl lie kcqit open by moans of a dilator iristcad of the usual trache- 
otomy tulie. Inversion of the patient in the hope that gravity may assist 
the expiratory efforts of cough is dangerous and should only be attempted 
after tracheotomy lias been })erforme(l. Where rujiture of a caseous gland 
or softening newgrowth occurs into the trachea, an immediate tracheotomy 
may be necessary. 

Obstruction from Cicatrisation of the Tracheal Walls 

Etiology. — This may re.sult from any condition leading to ulceration 
of the tracheal walls, with subsequent healing, such as a syphilitic gumma, 
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or less commoiJy other granulomata, such as tubercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, accidental, suicidal 
or after tracheotomy, when the incisfon has been made too near the cricoid, 
or when the wound has become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathology. — The deformity of the trachea and the obstruction of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may be local, producing an hour-glass constriction, or involve 
a long extent of the tube. Occasionally, especially in syphilitic lesions 
stenosis may occur at two different levels. 

Symptoms. — 'J'hesc depend upon the degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and lungs. 
When the stenosis is produced gradually, as in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddenly 
induced. In the early stages of a progressive stenosis, slight dyspnoea may 
be present on exertion, and during sleep a faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progresses, 
the dyspnoea l)ecomes more marked, and a definite and persistent stridor 
develops, at first insihratory only, though expiration may become both 
noisy and obstructed. Tlie jjatient may cxpt'rience a sensation of obstruc- 
tion referred to the neck or under the sternum, accompanied by pain and 
irritation, leading to cough, which may lie dry, noisy and metallic, or accom- 
panied by more or less frothy sputum, if th(3 primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient talk more quietly than normal and with some evident effort. In 
advancing stenosis, sudden and alarming attacks of dyspnoea may occur, 
leading to cyanosis and thrcatiming suffocation. These attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in 
advancing degrees of obstruction cannot lie down, and generally sits leaning 
forward with chin depressed. Jt may be noted that the extraordinary 
muscles of respiration contract forcibly, and yet the laryngeal excursions may 
be small or hardly noficeablc, in contrast with those of laryngeal obstruction 
in which they are maximal. This distinguishing sign was first pointed out 
by Gerhardt, and is of value, buo unfortunately it is not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a noisy roar may be audililc. of maximum intensity near to the obstruction, 
whereas the breath sounds over both lungs may be deficient, although the 
stridor may be conducted bilaterally. 

Course. — The course of cicatrical stenosis is usually progressive, unless 
arrested by treatment, and tJie dyspnoeic attacks become more frequent and 
alarming. 

Diagnosis. — Tracheal obstruction from cicatrisation has to be distin- 
guished from laryngeal obstruction, in winch the symptoms are usually more 
acute and more urgent. Gerhardt’s sign described above may also be sug- 
gestive. It may n.lso be differenfiated from obstruction due to pressure 
from without {vide infra). The only reliable method of distinction is by 
direct inspection with the bronchoscope. 

Prognosis. — Early syphilitic stenosis may be arrested by appropriate 
anti-syphlitic treatment. Obstruction due to other granulomatous oon- 
70 
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ditions varies with the severity and extent of the primary lesions. Caseous 
material or degenerated growth ulcerating into the trachea is usually immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Rest, avoidance of exertion, smoking and alcohol should be 
advised. The patient’s fears should be allayed and symptomatic treatment 
ordered, such as sedative inhalations or a linctus to check useless cough. In 
sypliilitic stenosis vigorous anti-syphilitic treatment with salvarsan ^ should 
be given. A low tracheotomy may be necessary for an intractable stricture 
high up in the trachea. In some cases where an ordinary tracheotomy cannot 
be performed below the stricture, it may be possible to insert Koenig’s long 
tracheotomy tube through an opening in the trachea made above it. In 
other cases, dilatation of a fibrous stricture by bougies ])as8ed through an 
endoscope may be feasible. 

Obstruction from External Pressure 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes of pressure in the nerJcr -Strangulation, throttling or ga rotting 
leads to death by occlusion of tlie trachea and suffocation, iilnlargemcnt of 
both lobes of the thjToid body may cause lateral com])rc.ssion of the trachea, 
imtil eventually its lumen is reduced to a narrow slit — the so-(‘allcd “ scabbard 
trachea.” Irregular or unilateral enlargements on the other hand cause 
deviation of the trachea, with kinking of its lumen. Other less common 
causes of compression of the trachea arc enlargement of the cervical glands 
from tuberculosis, malignant disease, Hodgkin’s disease or leukicmia. The 
trachea may be pressed on from behind by a foreign body impacted i}i the 
(Esophagus, or by a bony tumour arising from the vertebrse. 

Causes of pressure in the mediastinum - -Kn aneurysm of the aortic arch 
may press directly U})on the tiacliea at., or near, the bifurcation and cause 
obstruction. Similarly deep pnessurc may be caused by a retrosternal goitre, 
a persistent and enlarged thymus, or a thyinic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating in tlic sternum. 

Symptoms. — The symptoms .are in the main identical with those of 
stenosis of the trachea from intrinsic causes, with the s]H?cial symptoms 
due to the primary external condition superaddod. 

Diagnosis. — This may be simple and obvious, as in those cases due to 
pressure from tumours in the neck, \^hcreas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 
and is in brief ident ical with that of aneurysm or mediastinal new-growlh, to 
whicli reference should be made. In .some cases X-Ray examination may give 
valuable information. 

Prognosis. — This is g(Kjd in obstruction due to causes in the neck other 
than malignant disease, but it is almost uniformly bad, indeed hopeless, in 
obstruction due to mediastinal causes, with the exception of abscess and 
some thymic conditions. 

^ According to Mr. Harold Bar\ve]l, adinini.stration of potaHHiuin io(Jid(‘ is very 
dangcrou.s, as it increases thfj Rfcretion which is up behind the stenosis. It may bo 
given ill combination with belladonna, but it is better withhtdd until the severity of the 
condition has been relieved by salvarsan! 
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Treatment. — Tlie is that of the primary condition. In goitre 

and tuberculous glands, in simple tumours and some thymic conditions, 
operation may be possible and may*efiect complete cure. In those duo to 
mediastinal pressure, especially from aneurysm or new-growth, treatment, 
in most cases, can be only palliative or symptomatic, and directed to the 
relief of pain, dyspnoea, cough and distress." 


INJURY 


Direct violence to the trachea has bccii known to cause rupture when the 
chin is raised u])wards aiid the trachea is, thcrofovc, extended. 


R. A. Youxe;. 

(t. E. Beaumont. 


DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of the bronchi, or bronchitis, is one of the commonest 
maladies and may be induced by a variety of causes. These, in the main, 
fall into three groups, bacterial, chemical and meclianical, similar to the 
causes of traclioitis, wliich is, indeed, i?i many cases, a concomitant or ante- 
cedent of broncliitis, so that triudmo-broncliitiLS would be a more accurate 
designation of the majority of cases. At the same time it should be recognised 
that the trachea may be alone or predominantly affected, wliilc, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea may 
escape, or be only .slightly involved. 

Bronchitis is so varied in its extent and in tlie form and severity of its 
manifestations that a satisfactory classification is somewhat difficult to 
formulate. Fowler’s classification into (1) acute bronchitis, («r) of the larger 
tubes, and (b) of the .smaller tubes ; (2) chronic bronchitis ; (3) secondary 
bronchitis; and (1) ])liistic or fibrinous bronchitis, is convenient as a combined 
clinical and pathological grouping, but fails to separate what appear to be 
clinically distinct entities. We propose to consider tlie clinical manifesta- 
tions of bronchitis according to the following classification : 

1. Acute Foums— (nr) Catarrhal bronchitis, (1) of the larger tul)es, (2) of 
the smaller tubes ; (i>) suppurative ; (c) secondary bronchitis ; (d) bronchitis 
due to mechanical and chemical agencies ; (e) fibrinous. 

2. CiiKONic Forms (a) Catarrhal, (h) suppurative, (c) secondary, (^Z) due 
to mechanical agencies, and (c) fibrinous. 


ACUTE BRONCHITIS 

Acute Catarrhal Bronchitis of the Larger Tubes 

Synonyms. — This condition is often called Bronchial Catarrh, or Acute 
Trachco-bronchitis. 

JEtiology.— Predisposing causes.— CUwatc and latitude undoubtedly 
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play an important part. Catarrhal bronchitis is rare in polar and arctic 
regions and near the equator, but is very prevalent in damp and foggy 
climates. In England attacks are cobimon in late autumn, winter and 
early spring. It is probable that some degree of hereditary predisposition 
occurs, since “ weakness of the chest is common in some families. Owing 
chiefly to greater exposure, the disease occurs more frequently in men than 
in women. It is most common at the extremes of life, infancy and old age, 
but it is not infrequent at any age. Fatigue and privation play their part, 
and exposure to cold, wet or fog so frequently seems to initiate the attack 
that it is often regarded as the exciting cause. Scoliosis, kyplio-scoliosis 
and other malformations or deformities of the chest predispose to bronchitis, 
and some of them are induced or aggravated by bronchitis early in life. 
Chronic cardiac and renal disease both render their subjects more liable to 
bronchitis, as do also conditions of the nose and pharynx which lead to mouth- 
breathing, in consequence of the inhalation of air which is uiiwarmcd and 
unfiltered by the nose. In childhood, dentition seems to be a frequent 
predisposing condition. 

The exciting cause is usually one of tlie catarrh-producing orgauisins, 
and one or more of the following may be found in the sputum : the j)iieiimo- 
cocciis, Friedliinder’s pneumo-bacillus, streptococci, Micrococcus catarriialis, 
staphylococci, M. ietragenvs, and occasionally Bacilhi.^ coli communis. It 
may also be caused by the Sjvrochcpta hronchialis. In health, the bronchial 
mucosa is in all probability sterile, though tJiis has been disjnited. and it is 
possible that a '‘carrier*^ condition may occur here as in the upper air- 
passages. 

Pathology. — The changes induced in the bronclii arc similar to those 
in the nasal mucosa in coryza and in the trachea in tracheitis. Three stages 
may be described : An initial dry stage, when there is active liyperajmia of 
the bronchial mucosa, with exudation into the submucous layer, causing 
temporary diminution of the bronchial secretion from occlusion of the 
mucous ducts. The second or mucoid stage is associated with copious 
discharge of mucoid secretion, owing to increased activity of the mucous 
glands, this secretion being mixed with shed ciliated epithelial cells and 
scanty leucocytes. Sometimes in acute cases a few red blood corjmscles 
are present. The third stage is that of njsolution, though not- infrequently 
a muco-purulent stage occurs, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal cases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from cedema. On section, the bronchi 
appear injected and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fluid or muco-pus exude from the cut ends of the bronchi. There 
is no consolidation and the lung tissue floats in water. 

Symptoms. — An attack of acute bronchitis generally begins suddenly, 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the -trachea is also involved, there is the characteristic feeling of rawness 
under the sternum. The temperature rises, varying from 99® to 100® F. 
in mild cases to 103® F. in more severe ones. The cough is at first dry, 
irritating and incfEective, but in a few hours it becomes looser. The sputum 
in the early stage is scanty, tenacious and sometimes streaked with blood ; 
it then becomes copious, mucoid and frothy in character, and is found to 
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contain mucus, shed epithelial cells, leucocytes and led blood coipui^cles 
latei it lessens in quantity and may become thick, yellow and muco-puiulent. 
With the onset of expectoration there is generally an abatement in the 
symptoms, the rawness under the sternum disappears, and the feeling of 
pain or soreness about the pectoral muscles and the costal attachments of 
the diaphragm lessens. The febrile reaction may Jast only 3 or 4 days, but 
the cough and expectpration may go on for 10 days or longer, gradually 
diminishing, until they are present only night and morning, and then cease 
completely. 

In the early stage the patient is flushed and the breathing may be slightly 
increased in rate, but it is rar< ly or never laboured, unless emphysema co- 
exists. Vocal fremitus is unaltered, but rhonchal fremitus may sometimes 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The breath sounds may be harsher and higher-pitched, 
particularly in infanta and children, but they remain vesicular, and expira- 
tion may be prolonged. The voice conduction is unaltered. As a rule rhonchi, 
either sonorous or sibilant, according to the size of the bronchus in which 
they are produced, are audible over both lungs and during the mucoid stage 
bubbling rales may be heard, cspeciall;^ at the bases. 

Complications and Sequeljn. — Bronchitis may go on to broncho- 
pneumonia or may be followed by lobar pneumonia, fibroid induration 
or bronchiectasis. It may lead to chronic bronchitis, or be followed by 
active tuberculosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Course. — This is variable. The patient may be convalescent in from 
7 to 14 days, but cough, expectoration and a condition of debility may 
continue for several weeks, though, in this case, the possibility of pulmonary 
tuberculosis should always be considered. 

Diagnosis. — The diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but it is important to differentiate primary bronchitis 
from bronchitis occurring as a secondary condition in acute specific fevers 
and other diseases. 

Prognosis. — Bronchitis of the larger tubes is rarely fatal, except when it 
occurs in infants or the aged, or as a complication of advanced cardiac or 
renal disease. 

Treatment. — Prophylactic . — This consists in tlie avoidance of stufiy, 
ill-ventilated rooms and places of entertainment when catarrhal infections 
are rife. In mouth-breathers, steps should be taken to deal with the condi- 
tions of the naso-pharynx inducing this habit, and instruction in normal 
breathing given. In dusty occupations, suitable measures should be taken 
to minimise the irritant particles in the air, as is now done in most factories 
and workshops. Where poisonous gases have to be encountered the excellent 
form of gas-mask evolved during the war should be utilised. 

Prophylactic inoculation by vaccines, either from stock mixtures such 
as are now available, or from autogenous cultures, are now being extensively 
used, and with some* success. Detoxicated vaccines are also used for this 
purpose, so that larger doses can be administered. An autogenous vaccine 
is usually to be preferred, if possible. The dose given depends upon the 
organism and varies from 1 to 50 or 100 millions. Two or three doses at 
intervals of 7 to 10 to 14 days are usually given in the case of the stock ' 
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vaccines, whereas with the autogenous a course of 6 to 12 gradually increasing 
doses is given at intervals of about a week. 

GeneraL — No matter how mild the aUack may be at the onset, the patient 
should be kept in bed. This may only be necessary for 1 or 2 days, but he 
should keep to his room till his temperature has returned to normal. The 
Turkish bath taken by some patients at the first onset is unwise and should 
be discouraged. The roojn temperature should be .kept at 60® to 65® F. 
While the tenipcrature is raised the diet should be the ordinary, simple, 
liquid diet suitable to febrile conditions, namely, milk, weak tea, cocoa and 
simple gruels, broths or one of the many invalid foods. The patient is 
often thirsty, and warm or hot demulcent drinks, such as toast water, 
fruit juices in hoii water, and linseed tea sometimes afford great comfort. 
The air of the bedroom may be moistened by means of a .steam kettle in the 
dry stage, but the \ise of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some relief to the 
distressing soreness so often complained of. A mustard leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, anti- 
phlogistinc or a liniment, such as cam])l) orated oil or the acetic turpentine 
liniment, may be ordered. Some patients find a cold or hot compress to 
the neck comforting. Medicated inhalations may be used, either in a special 
inhaler or in a domestic substitute, such as a jug. At first vapor benzoini 
— ] drachm to the pint— is the most comforting, but in later stages vapor 
pini (olei pini sibcricic, 111^ x. ; mag. carb. Icvis, gr. x; aqiiam ad 3ij) — 
2 drachms to the pint — or a dry inhalation of creosote, terebene and spirits of 
chloroform may be useful. It is often wise to start treatment with an aperient, 
unless this is contra-indicated. In the dry stage, a simple saline diaphoretic 
mixture may be given, with tinct. ipecacuanhas or vin. antimoniale in small 
doses. One-drop doses of tincture of aconite are also sometimes given. 
When expectoration starts it may be encouraged by saline and stimulating 
expectorants, such as ammonium chloride and carbonate, combined with 
squills and flavoured with syrup of tolu or of Virginian j)rune. For the first 
night it may be well to give 10 grains of Dover’s powder to relieve discomfort 
and secure sleep. 

During convalescence the patient should take care to avoid chill and 
should be given a more liberal diet. A mixture of strychnine and phosphoric 
acid may be given for a few days, and a linctus or lozenge containing small 
doses of heroin or other sedative, to lessen the ineffective cough, which not 
infrequently occurs. Convalescence is usually shortened by a few days* 
stay at the coast, especially the south. 

When bronchitis occurs as a part of some specific disease, such as diphtheria 
or influenza, the treatment should be that appropriate to the particular 
disease. 


Acute Catarrhal Bronchitis of the Smaller Tubes 
Synonym. — Capillary Bronchitis. 

It is open to quest ioji whether this condition exists as a separate entity. 
When the finer bronchi and bronchioles are inflamed the alveoli invariably 
become involved, since very little swelling of the broncliiolar walls is sufl&cient 
to occlude the lumen of the tube, with the inevitable production of an area 
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of lobular Collapse. The transition from this condition to actual lobular 
pneumonia is a very small one. In any case, the causes, the symptoms 
and the treatment of capillary bronohitis and broncho-pneumonia are identi- 
cal. (See Secondary Broncho-pneumonia.) 

Acute Suppurative Bronchitis 

Synonyms. — Sometimes called Acute Purulent Bronchitis, or Suffocative 
Catarrh. 

This condition was brought into prominence during the Great War. 
In 1916 and 1917 it appeared in epidemic form amongst the British 
troops in England and France. Although it was then regarded by some 
observers as a new disease, it is more probable that it was, in reality, an epi- 
demic form of a condition usually rare and sporadic and previously termed 
“ sufiocativc catarrh.” That name has unfortunately been applied loosely 
to a number of conditions associated with acute dyspnoea. 

Etiology . — Predisposing causes. Tha exccpLioiiitlly severe winter of 
1916-17, together with conditions of overcrowding in huts and billets, were 
undoubtedly concerned in the epidemic just mentioned. The condition 
affects young adults chiefly, and is much more common in men. Over- 
exertion, fatigue and debility predispose to it, but the disease may occur in 
robust and healthy persons. A history of chill may be given, but often no 
obvious cause can be discovered. 

Exciting cause . — The organisms usually found are the pneumoccocus 
and Pfeiffer’s Bacillus injiuenzee, the latter being reported in 90 per cent, in 
some series of cases. The Micrococcus catarrhalis is also sometimes present. 

Pathology. — A very intense inflammation occurs in the medium-sized 
and small bronchi, leading to an exudate rich in leucocytes. The inflam- 
matory process may extend to the alveoli, which then contain a fibrinous 
fluid, with entangled red cells. The condition occurs in both lungs and is 
usually almost universal, no portion being spared. Post mortem the Imigs 
are heavy and red in colour. On section the bronchi are found to contain a 
tliick yellow purulent fluid. Small areas of collapse and sometimes of 
broncho-pneumonic consolidation arc seen, and there is usually cedema of the 
bases. Plastic pleurisy is not infrecpicnt, and the glands at the root of the 
lung arc enlarged. 

Symptoms. — The onset is usually abrupt, often in young people appar- 
ently in robust health . A definite chill may occur, or only coryza and general 
malaise, with aching of the muscles. The tcmj)crature rises quickly and may 
reach 104° F. early in the disease. A cough soon develop.^ and extreme 
dyspnoea is a characteristic feature. Expectoration starts early, often on 
the second or third day. At first it may be streaked with blood, but it soon 
becomes yellowish green and nummular ; it consists of almost pure pus ; 
there is often as much as 5 or 6 ounces in 24 hours. In most instances there 
is great prostration. In grave cases the patient becomes unconscious and 
loses control of the sphincters. 

There is intense cyanosis, the face, lips and ears being purple. Respira- 
tion is rapid, 30 or 40 per minute, and the accessory muscles are often in 
full action. Palpation and percussion may not show any abnormality, 
though slight dullness is sometimes present at the bases. At first no 
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signs may be discovered on auscultation, but soon the breath sounds 
become largely obscured by medium-sized bubbling rales, often audible 
from apex to base, both front and back. The pulse is frequent, the right 
heart may dilate and tlic heart-sounds become weak. 

Complications and Sequelae. — In severe cases recurrent bronchitis, 
broncho-pneumonia, fibroid disease or emphysema may follow. 

Course. — In favourable cases complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxaemia, expectoration ceases and deatli occurs from exhaustion in 2 or 
3 days from the onset. In otlier cases the disease may last for weeks and 
proceed to recovery or death. 

Diagnosis. — The early occurrence of marked dys})noea and cyanosis, 
the expectoration of copious pus, and the widespread rales without dullness 
are very suggestive of acute suppurative bronchitis. 'J’he disease must be 
dijBferentiated from otlier conditions described as acute suffocative catarrh, 
that are associated with extreme dvs^moea and cyam^sis. 

Acute pulmonary oedema is usually afebrile, and the S])iitiim is albununous, 
frothy and copious. The condition leading to it. such as cardiac or renal 
disease, may be apparent. 

Capillary bronchitis or broncho- pjieuinoni a may give rise to difficulty, 
but in these conditions the sputum is scanty, tenacious, soimdimes rusty, and 
but rarely purulent ; moreover, (*yanosia and dyspnoea develop late and 
depend upon the extent of the disease and the condition of the right side of 
the heart. 

Pneumonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tubular breathing, and the rusty 
sputum, usually render diagnosis easy. 

Prognosis. — This is very grave. The mortality is high, often as much as 
50 per cent. Cases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic sjnead, prophylactic inoculations with a vaccine 
made from the special strain of pueuiriococci concerned may be useful in 
limiting it. When once tlic disease has set in. unfortunately little except 
symptomatic treatment is availabli*. The steam tent and the inhalation 
of medicated vapours, such as vapor bcuzoini, may give a little relief to the 
dyspnoea. Oxygen has not been found beneficial, though it may be tried. 
Venesection may give temporary relief, but proclucc.s no lasting cfiect. 
Ammonium carbonate and potassium iodide are generally recommended. 
Stimulants, such as brandy and strychnine, should bo given freely, and hypo- 
dermic injections of camphor in sterile oil up f-o 10 or 20 grains a day may be 
given. Vaccines have so far not proved of any curative value. 

Secondary Broncffttis 

.etiology. —Bronchitis, usually of catarrhal typC'-dndistinguishable as 
regards symptoms and signs from primary acute catarrhal bronchitis — occurs 
as a definite part of many acute infectious diseases and as a complication in 
others. Among these may be mentioned measles, whooping-cough, influenza, 
the enteric group, small-pox. diphtheria, malaria and plague. Acute 
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nephritis of infective ori^n is often accompanied by acute bronchitis. Other 
conditions associated with bronchitis are pulmonary tuberculosis, glanders, 
secondary syphilis, pleurisy and gunshot wounds of the chest. 

Diagnosis. — BroncMtis is easy to recognise, but it is important not to 
overlook the fact that it may not be the primary condition. In all cases of 
bronchitis in the early stages, the possibility of a primary acute specific in- 
fection should be borne in mind. The diagnosis is also of importance in 
regard to treatment — ^!or example, in malaria, nephritis and syphilis, in 
which treatment directed to the primary condition may be more helpful 
than the ordinary treatment of catarrhal bronchitis. 

Bronchitis due to Mechanical and Chemical Agencies 

iEtiology. — Mechanical. -Attacks of acute bronchitis may be caused by 
the inhalation of dust-laden air. In occupations wliere the worker is liable 
to inspire fine particles of carbon, silica, steel, iron or kaolin, acute bronchitis 
may result, but more often these conditions lead to chronic bronchitis and 
pneumokoiiiosis. rressure on a bronchus by aneurysm or new-growth, or 
irritation by the ])rosence of a foreign body, may induce local acute bronchitis. 
The symptoms and signs are practically identical with those of the catarrhal 
form and need no special description. 

Chemical . — Acute bronchitis may follow the inhalation of chemical irri- 
tants, either as a result of ocjcupatiou, accidents, attempts at suicide, or the 
use of poison gases in warfare. Special attention has been drawn to this 
subject by the large number of cpscs of “ gassing ’’ dealt with in the Great 
War. Death not infrequently occurred, much acute suffering was caused, 
and some permanent damage has resulted in many cases which recovered. 
“ Mustard gas produces its chief effects upon the skin, the eyes and the 
bronchi, k fibrinous exudate forms on the mneosa as a false membrane, 
whicli separates as a slough. The sufiocalive gases chlorine and phosgene 
affect the alveoli primarily and more intensely. Chlorine inhaled in a con- 
centration of 1 in 10,000 causes a rapid alveolar flooding with a serous and 
highly albuminous fluid, and if the victim does not die at once he is liable 
to suffer from an acute bronchitis. A condition called bronchiolitis fibrosa 
obliterans has been described ss a sequel. It is often associated with asth- 
matic dyspnoea. 

Symptoms. — These are similar to those of acute catarrhal bronchitis, 
but there is great pain, distress and almost constant cough, often with 
copious expectoration. 

The treatment is referred to under the heading of Tracheitis, and is, in 
the main, symptomatic and directed to the relief of pain, useless cough, 
and distress. 

Acute Fibrinous Bronchitis 

Synonym. — Acute Plastic Bronchitis. 

Definition. — A comparatively rare acute disease in which there is in- 
flammation of the bronchi, with the formation of casts. These may be 
hollow or solid, and are coughed up in the expectoration. 

iEtiology. — The cause of the disease is unknown. It is more common in 
males, and is met with both in children and in adults. It may begin as a 
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primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tuberculosis. Such organisms as the pneumococcus 
or a streptococcus may be found in the casts. 

Pathology. — The casts may involve the main bronchi only, or more 
frequently the smaller ones and the bronchioles. They are greyish white, 
solid or tubular, and wh^n large, bear the impress upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a cast extends 
up to the lower portion of tlie trachea, the indentations made by the tracheal 
rings may be seen impressed upon it. The fine terminations generally show a 
spiral moulding. Chemically, they consist of fibrin or of fibrin and mucin. 
Post mortem, the casts may l)e seen in some places in situ ; in other areas 
the bronchi from which they have been expelled may be recognised. 'Fhe 
bronchial mucous membrane is at times acutely injflanied, red in (iolour, with 
the lining epithelial cells desquamating, or it may appear pale and un- 
affected. There is usually a certain degree of emphysema, and there may be 
collapse of lung tissue beyond the site of obstruction. 

Symptoms. — llie disease generally begins somev^liaL abruptly with a 
cough and malaise. In the course of a few days the patient becomes con- 
siderably worse, dyspnoea develops and a certain degree of pyrexia, but the 
temperature is often not more than 99° or 100° F. The dyspnoea becomes 
more intense, and is the prominent and all-imi)ortaiit symptom. The face 
is seen to be cyanosed, the alae nasi and the accessory respiratory muscles 
are in violent action, sometimes with retraction of the intercostal spaces. 
There may be diminished movement of the chest, either bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly displaced 
towards the same side. Vocal fremitus may be normal or locally diminished. 
The percussion note is somewhat hyper-resonant over the anterior chest-wall, 
but behind there may be some degree of dullness over one or other lobes. If 
the bronchi are unilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry and no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by tlie presence of rlionchi or rales. Marked stridor 
is sometimes heard with respiration. A s])ecial sign, the “ bruit de drajicau,’* 
has been described when the cast lies free in the bronchial lumen. It is a 
dry clicking sound, caused by tlie flaiiping of the cast against the w all of the 
bronclnis as the air ])asscs over it. The ordinary sputum docs not show' any 
peculiarities. It may, however, show Curschmann’s spirals, Oharcot-Lcyden 
crystals and eosinophilc cells, and it may be absent until the crisis occurs. 
This consists in the expectoration of the cast after a violent fit of coughing. 
The cast may be stained wdth blood, or there is sometimes actual hsomoptysis. 
The peculiar nature of the expectoration often escapes notice, unless it is 
examined by floating in w'atcr, when a large intact cast is revealed. The 
dyspnoea ceases immediately after the cast has been cx])cllcd. 

Complications and Sequelae. — Emphysema may occur as the result of 
the violent coughing, or tlie disease may become chronic, recurring at intervals 
of varying duration. The most serious complication is laryngeal obstruction, 
caused by the cast becoming impacted between the vocal cords. 

Course. — The disease is generally self-limited, terminating with tlie 
separation and expectoration of the cast. The acute stage does not, as a rule, 
continue for more than 12 to 24 hours. 
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Diagnosis. — The stridor and respiratory obstruction are suggestive of 
oedema of the glottis, but auscultation will show that the site of the lesion is 
lower down the respiratory tract. Aathma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoea and the presence of 
signs localised to one lobe may suggest an active lobar collapse, or a lobar 
pneumonia, but the dyspnoea is more intense tlu^n is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and haemoptysis. The casts of 
acute fibrinous bronchitis are firmer than those found in these affections, 
and are expectorated in long pieces, showing the many branches and bifurca- 
tions of the bronchial tree. 

Prognosis. — The immediate outlook is fair. DcatJj may occur in the first 
altack, or recurrences may take ]>lace, which lead lo an increasing degree of 
emphysema, with its usual results. The ultimate prognosis is, therefore, not 
good . 

Treatment. — The pitient slioiild be kept iii bod and treated as a case 
of acute bronchitis. Inhalations of medicated vapours often afford relief. 
Potassium iodide is believed to expedite the separation of the cast. Intra- 
tracheal injections of olive oil or lime water have been recommended, as the 
casts tend to dissolve in the latter. Tracheotomy instruments should always 
be at hand in case of laryngeal impaction. 


CifKONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult lo classify than the 
acute varieties, each one of which may have its counterpart in chronic form, 
so that the same classification may be followed. At the same time it must 
be admitted that, especially in the catarrlial forms, the clinical manifestations 
are somewhat varied. 


Chronic (.Utarrual Bronchitis 

Etiology. — The causes are practically idciiti(‘al with those of the acute 
form, of which it is in most cases a sequel. 

1'his affection may commence at any age, although it is more common in 
middle life and with advancing years. Alen are more frequently affected 
than women. It seems also to have a special incidence in some families. 
It is more common in damp and foggy climates, and is favoured by urban 
conditions and by dusty occupations. It starts each winter with a more or 
less acute catarrhal attack, but each year the summer intermission becomes 
shorter, until the bronchitis persists throughout the year. It tends to produce 
emphysema and is aggravated in turn by this condition. It is especially 
favoured by cardio-vascular lesions, such as valvular defects and arterial 
disease ; also by gout, chronic nephritis, syphilis and alcoholism. Con- 
ditions associated with chronic cough predisjjosc to it, notably emphysema, 
asthma, arrested pulmonary tuberculosis, mouth-breathing and cigarette- 
smoke inhaling. 

The bacteria found are practically identical with those in acute bronchitis, 
the commonest being the pneumococcus, Friedlander’s pneumobacillus. 
Micrococcus catarrhalis, streptococci and staphylococci. Mixtures of two 
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or more of these may be present. A rarer cause is bronchial spirochsctosis, 
from infection with the S. bronchialis. 

Pathology. — The bronchi show chronic inflammatory changes of a 
catarrhal nature. The walls are thickened from chronic hypernemia and 
also from productive changes in the connective tissues. The mucous glands 
may be liypertrophied or atrophied, and there may be widespread desquama- 
tion of the ciliated epithelial lining of the bronchi. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the bronchi by fibrosis. There is almost invariably a 
greater or less degree of emphysema, which may be generalised or only 
marginal. Post mortem, the lungs arc generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than normal. On 
squeezing the lung after section, pus or muco-pus exudes from the cut bronchi, 
and there is usually some evidence of oedema at the bases. 

Symptoms. — A patient with chronic bronchitis comjdains of liis “ chest.’’ 
By this he means that he suflers from cough, expectoration and sliortness of 
breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet suffer for years 
from a winter cough. It may occur frequently throughout the day and in 
attacks at night, or oidy in the mornings ami evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chronic broncJiitis were based on this factor. 
Thus, there may be practically no sputum or only small tenacious pellets, the 
“ crachats perles ” of Laennec, which gave rise to tlie name “ catarrhc sec ” ; 
on the other hand, there may be a profuse expectoration resembling unboiled 
white of egg diluted with water, constituting the form described as “ pituitous 
catarrh ” or “ bronchurrhoea serosa.” Usually the sputum is mucous or 
muco-purulent and contains greyish-black particles mixed with a frothy 
fluid. The dyspncea is largely due to the accumpanying enjphysema, and so 
indicates the degree of chronicity of the disease. At first the patiemt may 
only notice that he gets out of breath on going ij})stairs or on mounting 
slopes, but later even walking on the level causes dysj'iia^a. 

Slight rises of temperature occur in the acute exacerbations of the 
catarrhal process. Slight cyanosis is frequently observed, especially after 
exercise, when the accessary respiratory muscles arc called into j)lay. Some- 
times rhonchal fremitus is felt. Movement of the chest is restricted by 
emphysema, and the percussion note then becomes hyper-resonant. On 
auscultation, expiration is prolonged and sonorous or sibilant rhonchi are 
heard all over the lungs, with bubbling rales if there i.s thin secretion in the 
smaller bronchi. On the other hand, rhonchi may be scanty or only occasion- 
ally heard. Voice conduction is unaffected. The fingers may be slightly 
clubbed, and further evidence of venous obstruction apparent in the dilated 
venules on the cheeks or along the costal attachments of the diaphragm. 

Complications and Sequels. — The following changes may occur in the 
lungs — peribronchial fibrosis, bronchiectasis and emphysema. Asthma or 
attacks of bronchial spasm sometimes form a complicating factor in chronic 
bronchitis, especially in the cases of so-called bronchorrheea. The increased 
cardiac strain may lead to right-sided dilatation, with basal pulmonary 
congestion, ascites and cedema of the legs. Late in the disease, as the result 
of the cyanosis, a peculiar form of confusional delirium is met with, which is 
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worse at night. Trophic lesions, such as dermatitis herpetiformis and pul- 
monary arthropathy, are occasionally seen. 

Course. — The disease once firmly established, unless relieved by suitable 
climatic treatment, remains chronic and becomes progressively more severe 
as further damage is wrought in the lungs with each hibernal exacerbation. As 
the emphysema develops, a vicious circle is initiated, the aerating power of 
the lungs diminishes, apd finally cardiac failure ensues. 

Diagnosis. — Chronic bronchitis must be distinguishf^d from pulmonary 
tuberculosis, bronchitis secondary to heart failure, and from bronchiectasis. 
In tuberculosis with bronchitis there is generally wasting, and often flattening 
of the chest- wall, owing to fibrosis of the lungs. In all cases where the 
summer intermission of the symptoms fails suddenly rather than lessens 
gradually, tuberculosis should be suspected. The diagnosis is clinched by 
the presence of tubercle bacilli in the sputum. In bronchitis secondary to 
heart failure, in addition to the cjirdiac signs, the rales in the lungs arc chiefly 
basal and the rhonchi are not so universally distributed. In bronchiectasis 
the signs are usually characteristic and limited to one lobe. The X-Bays 
may allord useful aid in diagnosis. 

Prognosis. —The immediate proguo'-i.s is good, the ultimate is bad. 
Much depends upon the patient's social condition and opportunities for 
treatment, especially in respect to climate. The expectation of life of a 
patient suffering from chronic bronchitis is considerably shortened. 

Treatment. — Those subject to chronic bronchitis should live in a warm, 
equable and dry climate. In England the south-western districts arc best, 
but it is advisable to winter farther afield if possible, cither on the Riviera, 
the north coast of Africa, or in Madeira. High altitudes should be avoided 
if emphysema is j)resent or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occuj)ation is often difficult. 
Much time should be spent out of doors, provided that the patient is not 
exposed to the inclemencies of the elements ; and, further, tlie work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 
or irritant particles. 

In England it is difficult to find an outdoor occupation conforming with 
these desiderata, conso(iuoiitly ligh.t indoor work in a good atmosphere 
should be advised. Clothing slioulcl be warm but light, and afford special 
protection to the chest without overloading, as some patients are liable to 
do. Excesses in diet arc to be avoided, also alcohol and heavy smoking. 
The general nuti-itioii should be well maintained, and many patients, especially 
those of spare habit, seem to derive great benefit from cod-liver oil during 
the winter months. 

If cough is troublesome and expectoration tenacious or scanty, various 
combinations of expectorant remedies arc useful, such as ammonium carbonate 
or chloride, tinct. ipecacuanha), preparations of squills or senega, with tolu, 
liquorice or Virginian prune as flavouring agents. A simple saline mixture, 
such as the “ Mist. so(la3 cum a?there chlorico ” ^ of the Brompton Hospital 
Pharmacopoeia, in the morning or at night, may help to “ clear the tubes and 
give the patient a spell of freedom from cough. In older patients the ether and 
ammonia mixture may be given, and in cases with bronchial spasm potassium 

’ IJ. Sodii bicarb., gn>. x ; sodiijchlorid., grs. iij ; sp. chlorof., Hlv ; aquam onisi 
ad 5‘. 
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iodide with anti-spasmodics, such as stramonium, lobelia, belladonna or grin 
delia, may be of great value. Various antiseptic drugs, such as turpentine n^x, 
terebene n^v-x, creosote TT|^iij in capsule's or perles, have been recommended, 
and the elixir thymi et diamorphin. 5i. Sedative lozenges, such as the 
compound liquorice, heroin or codeine, are often useful in checking useless 
cough. Intercurrent attacks of acute broncliitis must be treated on the 
principles described under that condition iind the patient kejit indoors or 
in bed, as may be necessary. When an advanced degree of cmpliyscuia 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed air chamber. Vnien 
failure of the right heart ensues, with visceral engorgement, the treatment 
must be modified suitably as described under emphysema. Linimenls 
applied to the chest-wall, especially those containing camphor, turpentine 
or belladonna, are soothing and afiord relief. Care should be taken that any 
tendency to constipation is checked. In some ca§es, especially when the 
predominant organism is the Micrococcvs catarrhalis or Fricdlandor's 
pneumo-bacillus, an autogenous vaccine prepared from the sputum amelior- 
ates the symptoms. This should be considered esj)ecially in cases unable 
to undergo suitable climatic treatment. 


Chronic Suppukative Buoncuitis 
— Foetid Bronchitis. 

Etiology. — This condition is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with foetid purulent sputum. In some forms of chronic bronchitis the secre- 
tion may from time to time accumulate in the bronchi and prove offensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is foetid up to the time of death. 

Pathology. — There is chronic inflammation of the bronchi, with marked 
peribronchial thickening. The bronchial secretion becomes purulent, and 
ulceration of the bronchial wall or dilatation of the lumen may occur. Post 
mortem, the lungs are soft, and on section some broncho-pneumonic areas, 
with oedema of the bases, may ])c seen. Pus of an offensive nature exudes 
from the cut ends of the bronchi. 

Symptoms. — These resemble, tliose found in chronic bronchitis, with, 
in addition, the unpleasant characteristics of the sputum. In the latter, 
Dittrich’s plugs may be found. These are small, yellowish bodies, with an 
intensely offen.sive odour, composed of compact secretion. 

Complications and Sequelae. — Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-])noumoma may develop. As 
with bronchiectasis, pyaemia sometimes ensues, with tlie formation of secondary 
abscesses in the brain. 

Course. — The disease is progressive, but in the early stages there may be 
long remissions in which the sputum is not offensive although the bronchitis 
persists. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-Ray examination of the chest 
is of great value in revealing these conditions, and lipiodol investigation will 
usually serve to distinguish between them. 



TUMOURS OF THE BRONCHI 1119 

Prognosis. — As the disease becomes firmly established the patient’s 
strength is gradually undermined from the absorption of toxins, and death 
ensues in the course of a few yearti, cither from exhaustion, toxaemia or 
pyaemia. 

Treatment. — An endeavour should be made to lessen or prevent the 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in, bronchiectasis. Creosote vapour baths are also of 
great value. Apart from this, the treatment is as for chronic bronchitis. 

Chronic Secondary Bronchitis 

Chronic bronchitis is a common association of chronic cardiac and renal 
disease, and possibly also of gout. Its clinical characters do not need special 
description. It is only necessary to emphasise, as in the acute forms, the 
importance of recognising that the bronchitis is not the essential condition, 
and that treatment must be directed especially to the primary disease. 

Chronic Bronchitis from Mechanical and Chemical Agencies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more conveniently under the heading of the pneumokonioses. 

Chronic Fibrinous Bronchitis 

Acute fibrinous bronchitis has been described above. In certain cases 
of chronic catarrhal bronchitis a fibrinous exudate may occur from time to 
time, with the formation of intrabrorichial casts. There is then cough and 
dyspnoea, which abate witli the expectoration of the cast. It therefore 
vtTV closely rosoinbles acute fbbriiious bronchitis, and the treatment indicated 
is that described above. 

TUMOURS OF THE BRONCHI 

Tumours arising in the bronchi are somewhat uncommon. They may 
be (a) simple, or (h) malignant. 

Simple tumours . — The following varieties occur : Adenoma, lij)oma, 
myxoma, papilloma and chondroma. Any of these may lead to broncliial 
obstruction and, in consequence, to eillior collapse or bronchiectasis, but 
otherwise they rarely give rise to symptoms or physical signs, and they are 
for the most part only of })athological interest. 

Miilifjnaut tumours. -Ibimary carcinoma or sarcoma may originate in 
the bronchi. In carcinoma the growtli is usually of the columnar type, and 
arises from the lining epithelium of the bronchi or from that in the mucous 
glands. Oai-celled tumours also occur, and occasionally squamous -celled 
carcinoma. In some instances secondary deposits of carcinoma may follow 
very closely the paths of the main bronchi. Sarcoma may originate in the 
connective tissue of the bronchial walls. 

Diagnosis from carcinoma of the lung (sec p. 1195) and from mediastinal 
sarcoma (see p. 1250) may be very difficult, since the symptoms and signs may 
be almost identical. Lipiodol and bronchoscopic investigations may, however, 
enable a correct diagnosis to be made. 
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THE INFECTIVE GRANULOMATA 

Syphilis. -During the secondary ‘stage, a generalised hyperflemia of 
the bronchial mucous membrane may occur, giving rise to slight bronchial 
catarrh with the usual symptoms and signs, a condition that has been called 
syphilitic bronchitis. It is frequently beneficially influenced by anti- 
syphilitic treatment. In the tertiary stage, gummata may form in or near 
the large bronchi. They tend rather to fibrosis and contraction than to 
softening and ulceration, although the latter processes may occur. Contrac- 
tion may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectasis. If 
the gummata extend into the lung, as may happen in rare instances, destructive 
lesions with cough, expectoration and haemorrhage may result. This condition 
is more fully described in the section on pulmonary syphilis. 

Tuberculosis of the bronchi occurs as pari of ^pulmonary tuberculosis 
and does not require separate description. 

Leprosy. — The bronchi may be involved in this disease, with the pro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce broncliitis, but they are progressive and lead to cough, 
expectoration, wasting and asthenia. The general clinical picture may 
simulate chronic pulmonary tuberculosis, from which it is distinguished by the 
presence of leprous lesions elsewhere, und the absence of tubercle bacilli 
from the sputum. 


BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of the main bronchi or of their subdivisions within the lungs 
may arise from causes within the bronchi or from conditions outside them, 
and these require separate consideration. It is important to emphasise the 
fact that in both conditions the symptoms diiTor according to whether the 
obstruction is sudden and complete, in whicli case colla]jse of the correspond- 
ing lung is the rule, or whether it is partial and more gradual, when bronchi- 
ectasis usually results. 

Obstruction of the smaller bronchi may resulf< from spasm as in asthma 
(see p. 1125) or from disease as in small-tube and capillary bronchitis 
(see p. 1110). 


1. Internal Causes „ 

These are most conveniently considered in two groups — (a) Foreign 
bodies ; (6) those due to disease or cicatrisation of the bronchial walls. 

(a) Foreign Bodies tn tuk BiioNcrn. — The.sc usually gain access 
through the larynx and trachea by inhalation. Any inhaled foreign 
body that is small enough to pass down the trachea may reach a main 
bronchus, more commonly the right, or if it is small it may pass into one 
of the secondary bronchi. It may at once become impacted, or be moved 
by cough, but unless it is expelled in this way, it is sooner or later drawn 
into the smallest bronchus that will receive it, and there becomes impacted. 

The recorded varieties of foreign body thus reaching the bronchi are 
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very numerous, but among the more common are pieces of bone, beads, pins, 
coins, ear-ring'A, studs, pencils, fruit stones, grains, grasses, beans, nuts, teeth 
and pieces of tonsiil or adenoid growths after tonsillectomy. Even a living 
fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
through a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchus. Broncholiths and pneumoliths, calcareous particles originating 
in the bronchi and lungs respectively, may be inhaled into a bronchus instead 
of being expectorated. 

Pathology. — Tlie pathological changes resulting from a foreign body 
in a bronchns depend ii[)on the nature of the foreign body, the duration 
of its stay, the size of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth and comj)aratively 
little septic, and if it be removed within 21 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
the other hand, the foreign body is rough, or soft and laden with septic 
organisms, acute pneumonic processes, often septic in clianicter, may 
develop very rapidly. A soft type of fon'ign ]) 0 (Jy mav swell and com- 
pletely ob-^truct the bronchus it reaches, hiading to coinplote colla])se of the 
corL*(js])oiuling lung area., often tlio whole or half of the lower lobe. If the 
stay of any foreign body is j‘rolongcd to (lfly^, \\e(‘ks, jrionths or longer, 
irrc]>aial)le ( lama go almost invarialdy results. forms this may take 

are nuni'TOTis. (s)lla])se and scj)tic ])ncnnioni.i hav'e already bc(5ii mentioned. 
If the obst ruction is ])artial, sceptic Inoncliitis, with stagnation of the bronchial 
exudate and ])ns behind t!i<* obstniclion, leads in turn to peribronchitis, 
broncliicctasift and fibroid indnratjon of the corres])oriding lung area. In 
other case.', gangrene of the luiig reMilts. Not infrequently an empyema 
may (‘ccnr and the foreign body may bo found in the empyema cavity. 
Su])piiratioji round a foreign body may lead to localised intrapulinonary 
su])purataon or abscess. 

Symptoms. — During the ]>as.sagcof the foreigji body through the larynx 
and tnu'liea uigonl. symptoms may occur which lcii\c no doubt as to what 
has lia])])cn(*d ; but this is not iiivariablc, aiul llic patient may ]iot be sure 
whether lie has iidiahal nr sw.illowcd it. In :uiy case, after a bronchus has 
been reached, tlnu’c jriay be a latent period wdiicli engenders a seiuse of false 
securitv and leads to delay in Ireatinent. In most cases pahi, discomfort 
an<l cough (h‘Vclop rapidly. The cough may lead to the (‘X]jiiIsioii of the 
foreign bo»lv, «n' may cause dyspnaM if it forc(*s it up to the larynx. The 
cough soon becomes Jioisy, often paroxysmal, and if local septic clianges are 
set uj) expectoration occurs, sonunimes mucoid and coinous, at others 
muco"i>iiriii(’rit. Pain may be absent, but is often severe. The temperature 
is getK'rally normal for tlie lirsl few hours, but soon rises, especially if 
brunchilis, pmmmonia or broneho-])neumu]iia develops. The further 
symptoms are those of the reaeti\e changes and complications wluch ensue. 

The ])hysical signs jiaturally deipend upon the bronchus allected and upon 
the degree of ru(*l ion. They are at first, those of deficient air entry. 
The albudod ‘•ide may sliow less movement, and there may be some recession 
of the lower intercostal spaces in young peojile. If a large bronchus is in- 
volved and e()lla]>se results, there is some <lis placement of the heart to the 
aficcted side. Vo(*.al fremitus may be diminished or absent, the percussion 
note impaired, and the breath-sounds and voice-sounds weak or absent over 

71 
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the whole or part of one lung, almost invariably the lower lobe. An “ asthma- 
toid wheeze ” has been described in America. This consists of a wheezing 
sound lieard at the end of inspiration 6n listening close to the open mouth 
when the patient breathes deeply. When bronchiectasis, empyema or other 
conditions develo]), their characteristic signs become apparent. 

Complications and Sequelae. — Many of these have been enumerated 
in describing ilic j)alholugical results. Sometime^ septic meningitis or 
cerebral abscess develops. 

Course. — Spontaneous relief may occur in two ways, either by the foreign 
body being coughed uj), as may happen within a few hours or days or after 
an interval of months or years, or the foreign body may track through the 
lungs and pleura, and be discharged in an abscess bursting through the chest 
wall. In both cases, if an interval of more than days occurs, irrecoverable 
damage may have resulted. Apart from these occurrences and from success- 
ful treatment the course is very variable. Death may occur quickly from 
some of the septic comj)lications, or after a longer or shorter interval from 
bronchiectasis, gangrene or cerebral abscess. 

Diagnosis. — 'the history of disappearance of some article from the mouth 
in the act of laiigliing, breathing, yawning or sighing, etc., should always 
arouse suspicion of an inhaled foreign body. If signs indicating bronchial 
obstruction are found, the diagnosis is almost certain. In every suspicious 
case radiograms of the cht^st should be taken in two different directions, in 
case the shadow may be merged in that of the scapula or of the ribs. Tlic 
possibility of a foreign body should always be borne in mind in cases of uni- 
lateral basic bronchiectasis, especially if no obvious cause can be found. 
When such unilateral lung signs develop after an anaesthetic, or after operations 
on the mouth or naso-pharynx, the possibility of some inhaled material should 
always be reinoinl:)ere(l. 

Prognosis. — This is grave unless tlic foreign body is removed within 36 
hours, owing to the various daugeroiis complications that may ensue. Ex- 
cluding the few cases in which cure occurs by spontaneous discharge of tlie 
foreign body, about oO per cent, of cases left unt reated die witliin 1 or 2 years. 

Treatment. — This consists in removal, if 2 )racticablc, as soon as possible 
after the diagnosis is esta])lislied. If the foreign body is in a main bronchus 
or one of its principal divisions it can usually be removed by means of the 
bronchoscope and appro])riate forceps. The oj)eratioii requires very careful 
anai^itliesia and cxj)prt mani[»ulation. Where these are not available a 
tracheotomy may be done, wlicn sometimes the fortngri body is coughed out 
or can be extracted. If these methods fail the ^question of pneumotomy 
may have to be considered. If this is decided on, every clfort must be made 
to localise the foreign body by X-Ray examination. If intra pulmonary or 
pleural suppuration has occurred, this must be dealt with surgically, and 
sometimes the foreign body can be removed at the same time. The medical 
treatment of the cases consists in that of the various conditions resulting. 

(&) Stenosis from Disease or Cicatrisation op the Bronchial 
Wall. — .£tiology. — Primary bronchial new-growths, including coluninar- 
celled carcinoma, oat-celled tumour and aquamoiis-ccllcd carcinoma lead to 
bronchial obstruction at an early stage. These conditions produce symptoms 
and signs practically identical with those of new-growths in the lung (see 
p. 1194). 
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The causes of cicatrisation are those leading to ulceration of the 
bronchial wall, with subsequent healing, such as syphilitic processes in and 
around the bronchi, ulceration from*injury produced by a foreign body or in 
its removal, or by the inhalation of severe irritants. The fibroid variety of 
tuberculosis may also produce it. 

Pathology. — The stenosis may occur in one of ^he main bronchi, or in one 
passing to a lobe or to, part of a lobe. At first partial, it may progress, until 
the lumen is almost completely occluded at one point. The changes occurring 
in the lung beyond the obstruction vary with its degree. At first there is 
retention of secretion in the bronchi, and air may be forced past the obstruc- 
tion in inspiration, but not expelled during ex])iration, producing emphysema, 
with commencing bronchial dilatation. VVlien the obstruction is more 
com])lete the air is absorbed, the lung tissue gradually becomes fibrotic, 
and the bronclii dilate further. 

Symptoms. — Cough, not infrequently of paroxysmal character, is an early 
symptom and is usually a continuation of that caused by the primary condi- 
tion. It may be dry or associated with mucoid s])utiim, sometimes blood- 
streaked. The expectoration may cause dyspnma, by obstructing the 
narrowed bronchus. If bronchiectasis dex^’clops the sputum becomes foetid. 

The physical signs arc those of collapse of a part of tlie lung and are 
progressive. Local limitation of movement and flattening, with displace- 
ment of the heart to the affected side, may be a[)parent on inspection. The 
vocal fremitus is diminishctl, the ])ercussioji note, impaired at first, may pro- 
gress to com])lete dullness when fibrosis develops. Tlic breath-sounds are 
weak or even absent, and the voice-sounds diminished. In tlic early stages a 
bronchial stridor may be audible. Compensatory emphysema of the adjacent 
healthy lung tissue often develops. 

Complications. — Tlicse are similar to those in stenosis from a foreign 
body, notably fibrosis and bronchiectasis. 

Course. — Unless the primary comlitioii causing the stenosis is one which 
can be arrested by treatineiit, the condition is progressive., and eventually 
the area of lung beyond the obstruction becomes permanently fur ict ionless. 

Diagnosis. — Broncliial cicatrisation must be different ialcd from obstruc- 
tion due to extrabrouchial causes, such as pressure from new-growths, 
aneurysm and the other mediastinal conditions mentioned in the section 
below. The history, the physical signs and examination by X-Rays and 
possibly by the bronchoscoyre may help in distinguishing. The Wassermann 
reaction should be investigated in every case where the stenosis is proved to 
be of in tra bronchial origin. 

Prognosis. — This varies with the cause. It is most favourable in cases 
due to sy])hilis submitted to treatment at an early stage. 

Treatment. — Vigorous aiiti-syj)hilitic treatment should be employed in 
cases due to syphilis. In other cases the treatment is to relieve symptoms 
by appropriate measures. 


2. External Causes 

These may be subdivided into — (a) Mediastinal conditions, chiefly enlarge- 
ment of the bronchial or mediastinal glands from tuberculosis, Hodgkin’s 
disease or malignant growth, aneurysm of the aorta, mediastinal abscess. 
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pericardial effusion and oesopliageal new-growtlis. (6) Intrapuhnonary 
causes, generally primary or secondary new-growths. 

Symptoms. — These arc practically identical with those just described, 
but in addition there are those of the condition causing the ])ressure. 

Diagnosis. — This has been discussed in the previous section. The 
bronchoscope should not 'be employed where there is any susj)icion of an 
aneurysm. • 

Prognosis. — This is extremely unfavourable, except in cases due to 
tuberculous glands and pericardial effusion, and in some cases of mediastinal 
su])puration. 

Treatment. — Thi-J can ordy be ]):illiative in the majority of cases. Useless 
cough may be cheeked by a sedative lincl us of heroin or iTior])hine. Dysjmoea 
when due to spasm may be lessened by inhalations of creosote and spirit s of 
chloroform, or by administration of oxygtm. Pain may be rdiiivcd by 
aspirin or other analgesic drugs. 


ASTHMA 

The term asthma has been loosely ein])loyed to dtmole any form of 
dyspnoea of expiratory ty])e occurring in paroxysms. For all conditions 
other than tliat now to be described some descri])tive (pialificatioii sliould be 
cm])l<)ycd to avoid confusion. 

Asthma or true spasmodic asthma is a paroxysmal affection, occurring 
most frequently in patients of neuropathic inheritance. It manifests itself 
in attacks of severe expiratory dyspnma due to excessive vagal discharges, 
set free by ])oripheral irritation, chemical agencies or cerebral induonces. 

Etiology. — Probably no other disease shows such a varied and complex 
causation, but studies of idiosyncrasy and aua})hylaxis have served to 
explain many of the obscurities. 

Predisposing causes. — Ago. — 1'he first attack niav occur at any age, 
even as early as the period of the first dentition. The majority of cases 
begin before the age of 25. 

Sex. — Asthma is generally stated to be nearly twice as frequent in the 
male sex as in the female. 

Heredity. — Asthma certainly runs in families. TJie heredity is not always 
direct, the nervous instability sometimes being evidenced in other generations 
by migraine, epilepsy or hysteria. The view that hy))ersensitivenes8 to 
iertain proteins is inherited is now discredited, and it is believed lliat an 
unduly irritable bronchial centre is the factor transmitted by heredity. 

Other diseases. — Gout and syphilis are said to predis])OHe to asthma. 
Bronchitis not infrequently leads to paroxysms in patients with astlimatic 
tendencies. Tuberculosis of the lung occasionally induces it, but here again 
it is probably in patients with tljc asthmatic diathesis. 

Climate and locality. — Asthmatics seem very sensitive to both of these, 
but no general relationshii) can be proved, as the effects are most variable. 
Some patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient is a law to himself. 

Conditions of the nose and naao-pharynx. — Nasal obstruction from swelling 
of the turbinates, deflection of the septum, spurs and polypi, and conditions 
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of the naso pharynx, such as adenoids and enlarged tonsils, undoubtedly 
predispose to asthma, and may also be exciting causes of the actual paroxysm. 

Exciting causes . — Chemical subatances. — The emanations from certain 
animals may be the dotermining cause. The best known of these are the 
horse and cat, but rabbits, hares, guinea-pigs, deer, dogs and monkeys may 
have a similar efiect. Even human hair appears capable of discharging the 
paroxysm. The dust from some substances, such as corn, rice or oats, the 
smell of certain drugs, such as ipecacuanha, and the scent and the pollen of 
grasses and flowers may act in a similar fashion, as also may articles of diet, 
and many drugs. T^his factor in causation has attracted much attention 
— in tliis country by Freeman and Coke, and in America by Walker. 
It is claimed that at least 50 per cent, of asthmatics show hypersensitiveness 
to various protein antigens ol)tainable from animals, grains, bacterial bodies, 
foods and drugs, and over a Imndred are now available for routine testing of 
these patients. The analogy with the causation of hay fever and paroxysmal 
snee/ing is obvious. 

Peripheral irritation. — As already mentioned, irritation of the nose, naso- 
pharynx and bronchi may be asthmogenic in those of astlimatic tendency. 

Gastro-intcstinal disturbance. — d'hisis wtJI recognised as a cause, and most 
astlimatics find by exjHirience the penalties ot a heavy late meal and of 
indigestible articles of diet, it is possible that actual meta}>olic errors may 
b(3 a factoi, as in tlie so-oallcd week-end asthma,” due to altered conditions 
of diet and exercise at tliis period. 

Genii o-urinavy conditions, i»articuhirly in women, notably ovarian or 
uterine disorders, sonnd/imes act in inducing asthma. 

Ciitiineous. — Asthmatics are peculiarly liable to urticaria and eczema, 
altlioiigh those, conditions usual ly alternate witli the asthmatic attacks. 

Nervous factors. -Fatigue, emotion and nervous shock may precipitate 
an attack. This factor cannot be ignored, even in cases due to protein 
hyjiersensiliveness, as is shown by a well-known case in which a patient 
susceptible 1o roses developed aslhnia wJien handed an artificial rose. 

Pathology. — Numerous theories have been propounded to explain the 
asthmatic paroxysm. Among these may be mentioned vascular turgescence 
of the bronchial mucous membrane, spasm of the bronchial muscle, and 
incieasod accretion of the mucous glands. Spasm of the diaphragm or of 
the inspiratory muscles has also been suggested. That bronchial spasm 
plays the major part seems to have been established by the experiments of 
Brodic and jiixon, and tliis view is strongly supported by their observations 
on the clTccts of drugs on the bronchial musculature. Muscarine, pilocarpine 
and physoatigmine prodfice bronchial constrielion and asthmatic symptoms 
in animals, while atropine, hyoscyaminc ami chloroform abolish these effects. 

There can now be little doubt that the bronclio-constrictor fibres of the 
vagus are tlio cliaunel by which the impulses discharging the asthmatic 
paroxysm reach the bronchi, altliough the possibility that impulses leading 
to vaso-dilatatioii and to increased bronchial secretion are also concerned, 
must be admitted. 

Anaphylaxis. — Tlic.importanf part played by extraneous proteins in the 
genesis of asthma and the obvious analogy between the asthmatic paroxysm 
and the symptoms of anaphylactic shock have suggested that in many cases, 
if not in all, asthma is an anaphylactic phenomenon. Evidence is accumu- 
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lating in support of this view. It has been shown that the lungs of the 
guinea-pig killed in anaphylactic shock show extreme constriction of the 
broncliioles. Astliniatics are well knov»n to show anaphylactic tendencies, 
and especial care in the administration of antitoxic scrums is necessary with 
them. It is of some interest to note that Eppinger and Hess* group of 
vagotonics show urticaria, dermatographia, eosinophilia and liability to 
anaphylactic shock, all conditions which occur in asthipatics. It is tempting, 
therefore, to assume that the foreign protein or toxin produces the asthmatic 
attack by inducing vagotonicity. Lastly, the observations of Freeman, 
Coke and the American workers have demonstrated the cutaneous hyper- 
sensitiveness of many asthmatics to special foreign proteins. Further 
research is needed before it can be accepted that anaphylaxis accounts for 
all cases of asthma, but it is almost certainly an important factor in many. 

Asthma is rarely fatal apart from complications, so little can be stated 
about its morbid anatomy. 

Symptoms. — The asthmatic paroxysm most commonly commences about 
2 a.m. or later, but it may sometimes develop in the daytime. There are 
often preliminary indications some hours bcforeliand, constituting the 
“ asthmatic aura.” These include restles.sne£s, irritability, mcni al exaltation, 
less frequently depression, itching of the nose or chin, llatulencc or polyuria. 
Some attacks are ushered in by coryza. Such warnings arc not constant, 
and the sufierer usually wakes from sleep with a feeling of suffocation. In 
early attacks groat restlessness, anxiety and alarm occur. Tlie dilliculfy 
in breathing and tlie sense of suffocation increase ; the patient sits up in bed, 
or gets up to throw open the window, and fixes his arms to bring into action 
all possible muscles of respiration. Respiration, although laboured and 
difficult, is oficu slow, inspiration being short while expiration is greatly 
prolonged. Both are accompanied by loud wheezing sounds, audible at a 
distance from the chest. The patient appears pale, but the lips are dusky 
and the expression is anxious and distrc.s.sed. The jugular veins are distended 
and prominent. The accessory muscles of respiration arc seen to be in violent 
action, notably the sterno-mastoids, scalencs and ])ectorals. I’hc skin is moist 
and there may be marked sweating. Tlio chest is mucli distended, and at 
each violent attempt at inspiration very little further enlargement occurs, 
while there is often sucking-in of the siipra-clavicular and lower costal 
regions. 

Percussion reveals marked hyjior-resonancc and encroachment on the 
cardiac and hepatic dullness. On auscultation inspiration is short and high- 
pitched, expiration very prolonged, and both are obscured by abundant 
sonorous and sibilant rhonchi, and later by bubbling rales at the bases. The 
pulse is small, quick and sometimes irregular. There is usually marked 
epigastric pulsation. A differential blood count during an attack may show 
an eosinophilia of as much as 35 per cent. Cough docs not develop until 
late in the paroxysm, and is quickly followed in many cases by the expectora- 
tion of small pellets, called “ pcrles ” by Laenncc, and often likened to boiled 
sago or tapioca. These were carefully studied by Curschmann, and wlien 
examined on glass on a black background, prove to consist of a central higldy 
refractive mucinoid coil, with masses and threads of mucin wrapped spirally 
around it. Microscopically leucocytes, mostly eosinophils, may be seen 
entangled in the mucus. The sputum frequently contains Charcot-Leyden 
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crystals, which are not now regarded as spermin phosphate but more probably 
as tyrosin. With the onset of expectoration the dyspnoea quickly lessens, 
and the attack subsides. The patient often passes a large quantity of pale 
urine and then may sleep until morning, awaking in apparent comfort. 
More frequently he appears pale, tired and anxious. 

Course, Complications and Sequelae. — Such^an attack may last from 
a few minutes to several hours, and may remit and then return. When the 
spasm is very severe and prolonged into hours, with little or no remission, 
the condition is often termed “ status asthmaticus.” Tlie patient may be 
extremely ill, and death may occur unless the attack remits spontaneously 
or as a result of treatment. More often the attacks recur at the same time 
each night for a considerable period extending to weeks, and then pass off, 
after which the patient may enjoy a period of freedom of weeks or months. 
The intermissions may become shorter with successive attacks, and increasing 
emphysema may develop. This in turn leads to secondary bronchitis, wliich 
persists, togetlier witli some degree of permanent oedema of the })ase.s. Later 
still the cardio-vas(;ular changes incidental to emphysema occur as sequels, 
namely, engorgement of the right heart, tricuspid regurgitation, venous stasis, 
ascites and oedema. Chronic asthmatics frequently present a characteristic 
appearance. Of tliiri build, with sallow complexion, anxious expi'essioii and 
nervous manner, they often have a long neck, high straight shoulders, and a 
forward stoop. Asthma necessarily imposes limitations ui)on those who suffer 
from it at all severely, although many astiiiiiatics lead active, useful lives in 
spite of their disease 

Diagnosis. — This involves the differentiation iroTu other forms of dys- 
pnoea, particLihirly those of spasmodic expiratory type. The chief forms of 
paroxysmal expiratory dyspnma are: 

1. Bronchial aslhmi or spaainodic lif/spnaM complicating chronic bronchitis 
and emphysemu — -Vhlii condition is sometimes a late result of true asthma, 
but may occur imlcpmulently. The dysimeoa is more persistmit and is more 
detinitely related to the bronchitic attacks, being therefore more common in 
the winter. 

2. Cardiac dgspnmi or cardiac asthma. — This, like tiue asthma, is often 
nocturnal, but the signs of failure of com 2 )ensation in association with valvular 
or myocardial disease usually make the nature of the (lys])noea clear. 

3. U ramie dyspnoea or renal asthma ,. — This is also not infrequently noctur- 

nal and may be almost indistinguishable from true astlima. Examination of 
the urine and the presence of cardio- vascular changes wit h high blood-pressure 
enable the distinction to be made with certainty, although the latter is not 
invariable. * 

4. Ilay asthma is probably only a severe form of hay fever and is to be 
regarded as a variety of true astlima. 

5. Pulmonary tuberculosis may be associfilcd with asthmatic dyspnoea , — 
The differentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may give a clue. It is a wise precaution to 
examine the sputum for tubercle bacilli in all cases of asthma. A low blood- 
pressure in an asthmatic should also arouse suspicion of tuberculosis. 

The dyspnoea of laryngeal or tracheal obstruction and of mediastinal 
pressure can usually be recognised by the fact that it is chiefly of inspiratory 
type, and may be associated with stridor, instead of wheezing. In all cases 
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of doubt the chest should be examined with the X-Bays to exclude aneurysm 
or new-growth. 

Prognosis. —When the disease staiits in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition is discovered and treated. During a severe attack the aspect of the 
patient may be so alarming that a fatal issue may seem imminent, yet death 
very rarely occurs. In clironic cases, the ultimate prognosis is made more 
serious by the complicating emphysema and bronchitis, and in spite of popular 
belief, the asthmatic has less than the normal expectation of life. 

Treatment. — (u) During the attack , — The list of anti-spasmodic drugs and 
measures employed is a long one, and it is impossible to foretell which will be 
efficacious, for astlirnatics vary as widely in their response to drugs as they 
do in regard to asthmogenic causes. Drugs may be administered for this 
purpose by inhalation, by nasal sprays, by the mouth or by hypodermic 
injection. Adrenaline hydrochloride, in doses of 2 to 5 minims of a 1 in 
1000 solution hypodcrinicitlly, may act with dramatic efficacy if administered 
sufficiently early, but it sliould be given cautiously to elderly asthmatics. 
It may also be combined with pituitary extract, as in the special [)ieparations 
evatmine, pitrenalin and astluiioly.sin. In stains a^llnnaticus, the procedure 
suggested by Dr. A. F. Jiiirst may give relief. A syringe? of I c.c. ca[)a(;ity is 
filled wi th adrenaline solu 1 ion 1 in lOOO. ^J’his is slowly injected over a period of 
several minules to half an hour, or until the spasm relaxes. Mph(*(lriiie liydro- 
chloride, in tablets of gr.:{ to j, ha.s ^u’ovod itself a uscdul.sub.stitiitc? for adrenaline 
in some cases and can la' giv(?n by the mout h. Ephetonin, a syntJiolic ju-epara- 
tion of similar character, is abo sometimes emjdoyed. Adrenaline sometimes 
proves h(;l[)fiil as a nasal spray, especially in combination with chloretone. 
A weak solution of cocaine and atropine in an oily ('xei[;i(‘nt has b(‘en much 
employed as a nasal spray, but it is not devoid of risk if used indir>crimijiately. 
The fumes of burjiing nitre paper, or of a })Owder composed of tol>ac(?o, 
stramonium and nitn*. sometimes help to relieve the dihtre^s, but tliey should 
be avoided in ea^e.s with bronchitic c.omplications. Smoking a cigan'tle or a 
cigar may be he]j)fu) in patients who do not smoke habitually; others are 
helped by cigarettes containing stramonium. Inhalations of amylnitrite, 
cthyliodide or cliloroform may 1)0 tried in some casc'.s. Various driigs have 
been employed, of which potassium iodide and bicar honate with tincture of 
stramonium, liyoscyaimis, lobelia or belladonna arc the most useful. Twenty 
or *30 minims of liquid cxtr’act of griTid<?lia every 20 minutes for tJiree dos:cs liave 
been found useful in some cases. Other drug', whicli have been recommended 
arc chloral Irydratc, jdionacetin and the other coal tar ant/i])yr’etic drugs, 
eupnine (caff(?iac tri-iodide) in drachm doses, aitJ an emulsion of benzyl 
benzoate, 2 drachms ever 2 liours. Other measures inclufle drinking a cup 
of strong cofleii, the application of a mustard leaf over the sternum, and placing 
the feet in hot water and mustard. In very severe cases, if all else fails, it may 
be necessary to inject morj)hine or heroin, but tliia should only be done after 
careful consideration, owing to the danger of inducing the morphine habit. 

(b) Bet.ween the attacks . — The greatest care should be taken to discover 
and deal with any predisposing or e.vciting causes. Tlie patient should live 
in that locality which his experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet reejuires careful consideration. Any article of diet to which the 
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asthmatic is susceptible should be entirely eliminated, and only the lightest 
of meals should be taken after midday. Glucose has proved to be helpful in 
some cases of asthma in childhood. »It is recommended to give 3 drachms in 
lemonade or orange juice 3 times a day, with extra sugar and sweets at meals. 
Alkalis may also be given at the same time. Fatigue, over-work and 
emotional stress arc to be avoided. Care should ^be taken to see that the 
bowtds act efficiently. ^ The general health should be maintained by every 
possible means. Arsenic may be given by the mouth, or subcutaneously 
as sodium cacodylate (gr. ^ in 11]^ xv water). During the period when the 
patient is having a scries of attacks, iodide of potassium wdth one or more of 
the anti-spasmodic group of drugs such as stramonium, lobelia, belladonna 
and grindelia, may be given regularly with great beneht. Any local source of 
irritation in the nose or naso-pharynx should be dealt with adequately. 
Sometimes touching the nasal septum with the gah ano-cautcry may alone 
be efficacious. In cases complicated by bronchitis, the sputum should be 
examined bactoriologically, and a vaccine may be made from the predominat- 
iiig organisms. If these prove t-o be Micrococcus calarritalis, or Fried liindcr’s 
pneumo-])aci]lus, great benefit may result. ])ut the patient should be told that 
the vaccine can only help the asthma by lessening tht‘ acjcompanying catarrh. 
Some cases associated witli marked em])hysema obtain considerable relief 
from comprcss<*d air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigation of tlio question of protein hypersensitiveuess should 
be iiiidorlaken, and the method of testing by means of the cutaneous a])plica- 
tion of various antigens is worth consideration. For this purpose, the 
particular protein antigen, or a series of sucli antigens, may be applied to 
the skin of tlio forearm in the form of j)owder, solution or paste, and super- 
ficial scarification is then elTected by means of a sterile needle or scalpel. 
A positive rcaclioii is shown by iJie development of an urticarial wheal 
suriounded by a hyi)erjcrnic area. A control scarification ^vith normal 
saline or a paste free fiom prot(;in should be made at the same time. A 
positive result itiay be expected in about 50 per cetit. of asthmatic patients. 
If such a condition is established to one or more such substances, they 
should be av(jided if possible ; if not, the metliods of desensitisation may be 
tried, but the results are frequently disappoint ing. The specific antigen 
may be cinj)loycd in very minute doses by injection, starting, for example, 
with 1 minum of a solution and gradually increasing. Auld has 

endeavoured to achieve the same effect by intravenous injections of peptone. 
In adults gr. of Annoiir’s No. 2 peptone is giveji for the first dose, succes- 
sive doses being given etcry fifth day, increasing by gr. each time for 
6 injections, when tlio dose is kept stationary for anoth(jr three or four injec- 
tions. In cases which fail to respond to such injection, he has suggested 
the use of ‘‘ new serum peptone ” injections, which consist of a mixture of 
the patient’s own scrum with agar solution and Armour’s No. 2 peptone. 
These injections should not be given during an asthmatic attack. 

A variety of “ shock ” treatment which has given good results is the 
intramuscular injection of sulphur oil (huile soufree), 0’03 gramme in 1 c.c. 
This is given in doses up to 1 c.c. once or twice weekly over a period of weeks 
or months. ^ 

A gold salt, allochrysin. has recently been given intramuscularly in doses 
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of 0’05 gramme, followed in a week by O’l gramme, and then, if tolerated, 
up lo 0 2 gramme at weekly intervals till a total amount of 2 grammes has 
been given. ** 

Storm van Leeuwen has emphasised the importance of dust and of some 
moulds, notably the genus Aspergillus, in the genesis of asthma. Ho tries 
the ellcct of putting th(* patients in rooms supplied with air relatively 
dust free. 


BRONCHIECTASIS 

Definition. — Bronchiectasis is a condition of permanent dilation of 
one or more bronchi. When it occurs in the finer divisions it is sometimes 
described as bronchiolcctasis. 

iEtiology. — Bronchiectasis is invariably secondary, and may result from 
disease of tlio bronchi, tlie lung j)arcnchyiiia or the })l(Mira. Even the rare 
congenital cases arc probably consequent on malformation, atelectasis 
or intra-ulerine disease. 

1. The bronchial conditions which may progress to dilatation are 
bronchitis, and any alTection leading to partial bronc.liial obstruction, such 
as inhaled foreign body, stenosis from cicatrisation and external pr(*ssue 
from new growth or aneurysm. In cliildren, meash^s and whooping-cough 
are not uncommon causes, especially when they follow one another in rapid 
succession, although either alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pueuiuonia, broncho-pneumonia, colla])se, syphilis and tuber- 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Kibriod tuberculosis is a common cause, but the clinical mani- 
festations arc as a rule marked by the primary condition. The pulmonary 
complications of influenza arc not infrequently followed by broncliietasis. 

3. The pleural conditions wliich are followed by bronchiectasis are those 
which load to ]deural adlicsioii and are associated witli pulmonary fibrosis 
notably chronic pleural adhesion, or emj)yema heading to prolonged or 
permanent collapse of the lung. 

In a lesion with such diverse antecedents the ag(‘ Halations arc necessarily 
indefinite. It may occur at any ago, but is commc)nest in the tliird and fourth 
decades. It frequently commences in childhood, although the cliaiacteristic 
clinical manifestations may not develop until adult life. 

Sex. — In most recorded stastistics there is a striking ])r(*ponderance in the 
male. 

Social state. — It is notewrothy that bronchidet'asis in its fully developed 
form is much more common in the poor than in the well-to-do. 

Pathology. — Three factors in the j)athogencsis of bronchial dilation 
have to be considered. (1) Weakening of the bronchial walls This is 
admittedly the most important. Most of the conditions preceding bronchiec- 
tasis tend to induce severe bronchitis and peribronchitis, and thus render the 
walls more }aclding. Where stagnation of secretion occurs, putrefactive and 
other organisms develop, producing tryptic ferments which may act in- 
juriously upon the lining membrane. (2) Increased pressure on the walls 
thus weakened is the determining factor. This is generally expiratory in 
origin and due to the strain of cough. The actual pressure of secretion 
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accumulating behind an obstruction may promote 3 rielding of the bronchial 
walls. In cases of bronchiectasis following on collapse of the lung the force 
of inspiration has been regarded as Contributory, but this is doubtful and 
in any case is less important than the expiratory strain of cough. (3) The 
third possibility is the traction exerted upon the walls of the bronchi by 
contracting connective tissue in the surrounding fibroid lung. This obviously 
postulates the existencetof pleural adhesion, which is not invariably present. 
While this must be admitted as a possible contributory factor, its importance 
is certainly less than that of the preceding onces. 

Congenital broncliicctasis is a pathological rarity. It is usually unilateral, 
and the bronchi involved are of small size, although in some cases the lung 
may show a large central cavity, with smaller spaces around it. Bronchiol- 
ectasis is also more of pathological than of clinical interest. It occurs chiefly 
in children, as the result of acute broncho-pneumonic processes. It is said 
sometimes to follow influenza and possibly tuben iilosis. The lung has a 
peculiar spongy appearance, to which the name “ honeycomb ” has been 
applied. 

Bronchiectasis of the larger tubes may be cither cylindricjjl or saccular. 
In the former condition several of the bronchi are more or less uniformlj 
dilated, and when opened out they ap]3ear like the fingers of a glov. 
Sometimes the dilatations are fusiform, at others they show abeaded 
arrangement, described as moniliform. These forces of dilatation are uwially 
associated with emphysema and chrinic bronchitis. Saccular broncliicc- 
tasis is generally licalised and may be found in any part of the lung, but is 
most common in the lower lobes and near the base. ^This is partly due to the 
fact that the antecedent processes fall with special stress on the basis of the 
lung, and partly to the influence of gravity in leading to retention of secre- 
tions in these parts. Although it may be unilateral in origin, it often spreads 
and may involve both bases or even all the lobes. There may be one large 
irregular cavity, or a series of smaller globular dilatations involving the whole 
or j)art of the walls of one or more bronchi. The cavities are usually filled 
with the foetid secretion, to be described under cxj)ectoration. When this 
is washed away the walls arc found to be thin, smooth and formed of 
thinned-out mucous membrane. In places this may have ulcerated, owing 
to the tryptic action of the secretion, and the lung tissue is thus exposed. 
An abscess m.ay then form, and an aneurysm sometimes develops, as in a 
tuberculous cavity. The openings of the smaller bronchi, derived from what 
diluted, can often be recognised in its walls. In doubtful cases the histological 
demonstration of cartilage and muscle in the walls establishes the bronchial 
origin of a cavity. The surrounding lung tissue is usually airless and fibroid, 
and sometimes is almost of leathery consistence. Occasionally, however, it 
is emphysematous, congested or pneumonic. In the great majority of cases 
there is a dense plurale ixdhesion ovre the area of lung involved 

Other morbid conditions found jiost mortem ijiclude lardaceous disease 
gangrene of the lung, empyema, pyo-pneumothorax, suppurative peri- 
carditis and cerebral abscess. Owing to the obstruction of the pulmonary 
circulation which may result, engorgement and dilatation of the right side of 
the heart, tricuspid regurgitation and the results of systematic venous stasis 
are often found. 

Symptoms. — The onset is usually insidious the symptoms developing 
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during the course, or as a sequel, of one of the acute or chronic affections 
mentioned above. In some few cases, however, they develop rapidly in 
patients previously in good health. "This is particularly the case where 
bronchiectasis results from an inhaled foreign body, and a rapid onset should 
lead to the suspicion of this. ^J'he cough in well-developed cases is somewhat 
characteristic and occurs in ])aroxysms. These are frequently induced by 
change of posture— for example, bending forward, or lying down. They 
occur with special frequency on rising, and are usually associatiid with the 
expectoration of large quantities of sputum, due to the overflow of the scci'c- 
tion, accumulated in tin* cavities during the night, into a sensitive or relatively 
healtliy bronchus, which excites cough rcllcxiy. They also occur on retiring 
to bed and at long intervals during the day. The sputum frequently amounts 
to as much as 20 or 30 ounces in the 21 hours. It is generally extronicly 
fmtid, although in the earlier stages it is not invariable. The patient’s 
breath is often also malodorous, and the stench npiy pervade the room or 
even the house in which he lives, although it is not [)ersist(‘.iit. The ]>aiieut 
is Mrnself much dist.r('ss{'d by the un]>lcasajit chaiJicter of the sputum, of 
wliich lie is, as a rule, acuti'ly' conscimis. On st amling in a ghiss vessid it 
can be said to settle into three hiyers' a surface scum of light frothy mucus, 
an intermediate stratum of thin, turbid, greenish Iluid, and a deej) layer of 
brownish colour consisting of Jiiueo-pus. bacteria, jxnci ])utrcfaclive ])roduels, 
including foul-smelling organic acids. Fcctid yellow bodies called Oittricli’s 
plugs can usually be found in the deep layer. IClastic tissue is only ])reseiit 
when erosion of the wall has occurred. ILemoptysis is not infreqaeiit, and 
may occasionally bo fatal. Dyspiima is not, as a rule, aj)pjtrciit unless tlic 
condition is widespread, or unless the pulmonary or eanliac compliiaitioiis arc 
present. The general condition of the patient is at first lint little ath'cted, 
and there may be no fever lor long ])i*rioiis. As the disease progresses, 
lassitude, anorexia, and some wasting slowly develop, while bouts of fever 
occur, duo to retained seeretions or to some complication. 

Physical signs vary with the extent and dcgieo of dilatation, and also 
with the amount of secretion present. In the early stage's there is at most 
slight dullness at one base, with diminished air (*iiiry, peculiar ticky, 
‘‘ leathery ’’ rales, and diminished vocal resonance. Winm broncliicetasis 
is well developed the signs arc almost characl eristic. Tlui j)atient may 
appear well nourished and of gooil colour, although on cold days, es^iocially 
in children, duskiness or cyanosis is often noticeable. There is well-marked 
clubbing of the fingers, ge,ii(nally of drum-stick character, and jmlmouary 
osteo-arthrojjatliy, involving many joints, somtdimes devcl(q>s. Tlime may 
be localised flattening or retraction of the chest wall over the, alTecte,d area, 
with diminished movement, and ilie heart is drawn over to this side. The 
remaining signs vary willi the state of the cavity, [f this is full, there is 
diminished vocal fremitis, dullness and weak or absent breath sounds and 
voice sounds. If Die cavity is emjity or partly empty, the vocal fremitus 
is increased, the percussion note is boxy or dull, wliile the breath sounds arc 
broncliial or cavernous. Adventitious sounds are thmi generally audible, 
the most characteristic being sharp metallic or “ leathery rales. Broncho- 
phony and pectoriloquy are marked, and not infrequently the “ veiled putf ” 
of Skoda can be heard. Signs of bronchitis arc often apparent in the adjacent 
lung tissues; compensatory emphysema may be demonstrable in the un- 
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afiected parts of the lung, and on the opposite side. X-ray examination 
serves to define the extent of the disease, the degree of fibrosis, and the 
presence of the cavities. • 

Complications and Sequelae. — ^Thc chief pulmonary complications are 
septic broncho-pneumoina, gangrene and abscess. The pleura may become 
involved, giving rise to dry pleurisy, which sometimes progresses to empyema 
and rarely to pyo-pneumothorax, while the other cases of pleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi- 
coemia and pysernia sometimes occur as terminal results. Cerebral abscess 
constitutes a S(irious and somewhat common conqfiication, and may be found 
in the frontal, parietal or temjjoral regions, the cerebellum or cord. Occa- 
sionally multiple abscesses form. Larda(;eous disease sometimes develops 
especially in the li\'er, kidneys and intestines. 

Course. — 'I’his is yuogressivc, but is often slow unless fiivcr or complica- 
tions develo]), though the morbid process may eventually involve the other 
lung. M'lie sput TiTU at first may be simply piirulent, theji becomes unpleasant and 
fiuall}^ frotid. The disease may start in childhood and not lead to death until 
well on in adult life, 'j’he course is slower in cases due to bronchitis and fibroid 
lung conilit ions than in thos(' due to foreign bodies, new-growths or aneurysm. 

Diagnosis. — In we]l-(level()])ed basic cases this is, as a rule, easy. The 
history of cough, ijilliKuiecal ])y posture and associated with copious sputum, 
is sugg(‘stive, es])ecially when variable ])hy.sical signs are observed. The 
development of the characteristic sjuitum witli these signs renders the 
diagnosis almost certain and the X-Rays usually serves to confirm. Radio- 
logical investigation after an iutra-traeheal injection of 20 c.c. of lipiodol, 
through th(‘ criers- thy riod membrane or between two rings of the trachea, 
under local an.'i'stli(‘sia, or with can* directly la'l-wecm the vocal cords, has 
greatl}'' facilitated tin*, diagnosis of brof»c]iit‘ctasis. Ib'ceiifly Pranklin has 
reoojiimendcd the nasal route for the introduction of the lipiodol. One nostril, 
the ot‘o-j>liaiTnx and the larynx arc, cocainised, then a, gum-elastic catheter is 
passed along the floor of tlie iios(* into the larynx. Some cocaine is injected 
down the eathetcu’ and then the lipiodol follows. An attempt should be 
niach.! to dinvt the lipiodol towards the alfect<‘d side by turning the patient 
towards that side. The injection should be carried out in the X-Ray room 
and tin* ])a.ticnt instructed to restrain cough if ])ossible until the films have 
been taken, 'the ])ietures obtaimd are strikingly cliaract-eristic ami of great 
value. Ill cases witli less cliaraeteristic synij)t()ms and signs the distinction 
has to In* made from chronic bronchitis, especially the fmtid variety, pul- 
monary tidn'rc'iilosis, ganiy<*iio or abscess of the lung, and fa*tid empyema. 
The distinction from chronic bronchitis may he ditlicult, especially in the 
early stages when the sjuitum is not fcelid. but the paroxysmal cough, the 
copfous exjiect oral ion with signs including bronchial breathing and sticky 
rales at tlui base, may be strongly suggestive. In foetid bronchitis the foetid 
sputum is not constant, and the cough aud sjiiitiim may occur only during 
exacerbations of the bronchitis. Pulmonary tuberculosis may give rise to 
difiiciiltv, particluarly in cases of ajacal bronchiectasis. Repeated examina- 
tions for tubercle bacilli and also for elastic tissue in the sputum should be 
made, 'rhe history, tlic mode of s])road, and X-Ray examination may all 
assist. It should be remembered that the two conditions may coexist, and 
tliis may bo suspected in some cas(?s of fibroid tuberculosis with basic ex- 
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oavation. Abscess and gangrene of the lung have a more acute onset and 
course, but the chronic cavities left by these conditions may give rise to 
difficulty. In such cas,es the history may be an important aid in diagnosis. 
In foetid empyema rupturing through the lung, particularly when of inter- 
lobar origin, the patient is generally acutely ill, there may be a history of 
pleurisy at the onset ancji possibly some evidence of mediastinal pressure or 
cardiac displacement. ^ 

Prognosis. — This varies with the cause. If due to aneurysm or growth, 
the duration is determined by these conditions, bronchiectasis induced 
by a foreign body is generally permanent, even when the latter is removed, 
but it is not progressive. If the foreign body is not removed, complications 
generally supervene, and the course may be rapid. In bronchiectasis due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxa)mia and general 
or local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treatment. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolution in pneumonia and other conditions tending to fibrosis 
should be carried out. This comprises respiratory exercises, climatic treat- 
ment, inhalations and vaccines. 

The medical treatment of bronchiectasis consists in measures to promote 
it. The first of these involves a careful mode of life, adequate rest and 
the general health and well-being of the patient, to secure efficient emptjdng 
of the cavity, and to lessen or control the putrefactive processes occurring in 
change, a good and digestive diet, and medicine such as cod-liver oil, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may be pro- 
moted by postural methods, such as bending over the edge of the bed or 
stooping forwards. Expectorants, especially of antiseptic character, may 
be given, such as creosote, tercbene, tar preparations, balsam of tolu or 
Peru, compound tincture of benzoin or the benzoates. If the sputum is 
tenacious, or if more bronchitis coexists, iodides and alkalis may be given 
in an ordinary expectorant mixture. To lessen the foetor, creosote is most 
frequently given in perles of 3 to 5 minims three times a day after food, or 
in an emulsion with cod-liver oil. Guaiacol carbonate and other creosote 
derivatives may also be tried. Syrupus allii, in 1-drachm doses, is sometimes 
given, and is of value ; but it is not always well tolerated by patients on account 
of its taste and tendency to repeat. Although these drugs are helpful, the 
amount of antiseptic reaching the cavity by the blood must necessarily be 
small. Attempts to secure most direct application by intratracheal injec- 
tion and by inhalation have been made. For the foi*mer 1 drachm of a mixture 
of olive oil 88 parts, guaiacol 2 parts, and menthol 10 parts is injected down 
the trachea by a special syringe, the nozzle -of which is slightly inclined 
towards the affected side. Care must be taken to do this with the aid of a 
laryngeal mirror to ensure that none of the solution touches the larynx. 
Another solution used is 1 part each of creosote, menthol and thymol in 
10 rarts of olive oil. 

For inhalation puproses, solutions of volatile antiseptics are employed on 
a Bumey-Yeo mask, such as creosote, terebene, menthol or eucalyptol in 
spirits of chloroform. The mask may be worn almost continuoudy or at 
intervals during the day. The creosote vapour bath is, however, the most 
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satisfactoiy form of inhalation treatment, and is of great value. This should 
be given in a concrete-floored room without furniture. The patient is covered 
with a smock, the eyes are protected by closely-fitting goggles, and the 
nostrils by cotton wool plugs. A small quantity of creosote is heated in a 
metal dish, on a tripod over a spirit lamp. When the patient inhales 
the vapour, which quickly fills the room, violent ^ough is excited and the 
cavity is emptied. Th^ ensuing deep inspirations car^ down cresote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 15 minutes. When the patient becomes accustomed to 
them, they may be given daily for half an hour or longer. The results are 
often strikingly beneficial. Vaccines made from the predominant organisms 
found in the sputum have been given with benefit in some cases. Surgical 
treatment is now more often employed than formerly. Repeated washing-out 
through a bronchoscope, at weekly intervals, is often helpful, giving comfort 
to the patient by diminishing the amount of sputum, and lessening or abolish- 
ing its foetor. The actual drainage of the bronchiectasis surgically is only 
practicable if the cavity is a single one, and it involves the risks of a permanent 
fistula and of cerebral abscess. Induction of artificial pneumothorax is 
sometimes of value, especially in early cases, in which it may be strikingly 
successful. Unfortunately it is often impracticable, owing to adhesions, and 
even in cases in which it is carried out, the beneficial effect only persists as 
a rule while the collapse is maintained. Thoracoplasty may also give ex- 
cellent results in cases in which collapse by artificial pneumothorax Ls not 
practicable. It is, however, only to be considered in strictly unilateral cases. 
This is usually carried out in two stages, with an interval between them. A 
sufficient amount of a number of ribs is removed to allow the chest-wall to 
fall in and permit the lung to collapse and fibrose, thus allowing the bronchi- 
ectatic cavities to empty and contract. Ligature of the branch of the pul- 
monary artery going to the lower lobe has been performed in some cases. 
Exairesis (evulsion) of the phrenic nerve has also proved useful, especially 
in localised basal cases and in those secondary to abscess of the lung. Lobec- 
tomy or removal of the affected lobe has also been recommended, but the 
mortality of this operation is at present considerable, though lessening with 
improving technique. 

INJURY 

External trauma applied to the chest- wall may cause rupture of a main 
bronchus. This is especially liable to occur after severe crushing accidents. 
One or other of the main bronchi may be completely severed from the trachea. 
The chief clinical feature presented in such a case is emphysema of the neck 
and upper portion of the chest wall. Death usually ensues in 2 to 3 days. 

R. A. Young. 

G. E. Beaumont. 

DISEASES OP THE LUNGS 

HYPERJIMIA AND (EDEMA 

Hyperwmia of the lungs may be either active or passive. In the former 
there is an increased supply of arterial blood through the pulmonary and 
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bronchial arterioles. In passive hypersemia there is engorgement of the 
pulmonary venous radicles and capUlaries. With both forms there is fre- 
quently cedema, due to i,the exudation df serous fluid into the lung alveoli. 
The term ** congestion ” is sometimes employed as an alternative to hyper- 
SBmia, but owing to its erroneous popular use it is best avoided. 

r 

(a) Active HypERjEMiA ' 

Etiology. — This may occur in association with any acute inflammatory 
process affecting the bronchi, lungs or pleura. It sometimes results from 
the inhalation of pulmonary or bronchial irritants, such as poisonous gases 
or heated air. Severe muscular exertion and exposure to extreme cold are 
described as causes, but the former at least is doubtful. An important variety 
is that known as collateral or fluxionary hypercBmia, which occurs when there 
is obstruction to the circulation in the whole or part of one lung, from con- 
ditions such as a large or rapidly developing pleural effusion, an extensive 
and spreading pneumonia, or in association vrith pneumothorax. This may 
develop in the sound lung, or in the unaffected parts of that diseased. A 
primary form of acute hyperaemia, the “ maladie de Woillez ” has been 
recognised by French authors, but this is generally regarded as a mild or 
abortive pneumonia. 

The clinical manifestations of acute hyperflemia are merged in those of 
the processes with which it is associated, and therefore do not need separate 
description. 

(6) Passive Hyperaemia 

/Etiology. — Passive hyperaemia may be produced by (1) conditions im- 
peding the venous return from the lungs; (2) those leading to increased 
resistance to the passage of blood through the pulmonary capillaries, and 
(3) failure of the driving power of the right ventricle. The commonest causes 
of impeded return are left-sided heart lesions causing overfilling of, and 
increased pressure in the left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
it, when the left ventricle fails and the mitral valve yields. Direct obstruc- 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged bronchial glands, or from obstruc- 
tion of the lumen by thrombosis. The passage of blood through the 
pulmonary capillaries may be impeded by emphysema, chronic bronchitis, 
pulmonary tuberculosis and fibrosis of the lungs. Failure of the right 
ventricle occurs in the late stages of right-sided heart lesions, such as tricuspid 
regurgitation, and as a late sequel of left'Sided failure. ' 

Passive hypersemia is obviously in the main dependent on mechanical 
factors ; it is not surprising, therefore, that gravity seems to play a part 
in the localisation of its effects, which are usually most marked m the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 

E articularly if myocardial weakness or degeneration coexists, this factor 
ecomea of great importance. Not infrequently some degree of oedema 
of the bases develops, and the condition is then called hypostatic congestion. 
If such an area becomes infected the resulting process is known as hypostatic 
pneumonia. Basal hypersemia and oedema of the hypostatic type also result 
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from tozsemia due to diseases such as enteric fever, from' poisoning by drugs 
such as morphine, and as a terminal event in many cerebral lesions causing 
increased intracranial pressure. * 

Pathology. — The pulmonary veins and capillaries are engorged, with the 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persist^, for some time, pigment 
derived from the ha3rr^globin of red corpuscles escaping by diapedesis is 
deposited in the epithelium of the alveoli and in the fibroblasts in the inter- 
alveolar septa. In long-standing cases the lung is firmer than normal and 
brownish-red in colour, a condition described as brown induration. If any 
degree of oedema is present, serous fluid is found in the alveoli on post-mortem 
examination, and on section of the lung frothy serous fluid exudes, which 
may contain some of the pigmented alveolar cells, constituting what are 
called “ cardiac cells.” Although congested and oedematous lung is heavier 
than normal, it usually floats in water. 

Symptoms. — In slight degrees of hypersemia these may be absent or 
negligible. In more advanced cases, they are those resulting from the im- 
peded circulation through the lungs and the deficient aeration which this 
entails. Dyspnoea is the most prominent symptom, and it is generally a 
measure of the degree of hypera;raia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory in type, and in the latter case it is some- 
times described as cardiac asthma. In severe cases there is usually orthopneea. 
Cough is almost invariably present, and there is usually some expectoration 
of frothy fluid, which may be blood -staim‘d. The pigmented cells referred 
to above as “ cardiac cells ” may be found in it. Cyanosis is common and 
indicates the degree of deficient aeration. This may be associated with 
distension of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in the number of red 
corpu.scles. The vocal fremitus at the bases may be diminished, the per- 
cussion note impaired the breath-sounds weak and accoinpiiuied by rJionchi, 
crepitations or bubbling rales, although these signs are for the most part 
due to the associated oedema. In addition, the signs of the primary condition 
in the lungs or heart will be apparent. 

Complications. — Pulmonary oedema and infarction are the chief com- 
plications. 

Course. — If the venous engorgement cannot be removed, it usually 
tends to become progressively worse, whereas when it results from temporary 
cardiac embarrassment, recovery is usually complete as soon as the heart 
function is restored. 

Diagnosis. — This condition has to be distinguished from (1) chronic 
bronchitis, in which case there may be some rise of temperature and the 
physical signs are more variable and more disseminated ; (2) infarction, 
in which pain and hmmoptysis of sudden onset are the rule. 

Prognosis. — This is so entirely dependent upon the nature and degree ol 
the condition responsible for the engorgement that no general rule can be 
formulated. 

Treatment. — In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frequently, and if possible the patient should be permitted to sit 
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up or to get into a chair, and encouraged to take a few deep breaths several 
times during the day. If the hypersemia is associated with cyanosis and 
engorgement of the righ|; heart, bleeding^to the extent of 8 to 12 ounces may 
be helpful. If this is not practicable, the application of 6 leeches over the 
liver, or dry cupping of the bases of the lungs may be tried. Free purgation 
and the administration of diuretics may also help indirectly to relieve the 
engorgement. In cases associated with cardiac failgre, the administration 
of cardiac tonics, such as digitalis, strophanthus or squills, the injection of 
strychnine, or camphor in oil may all be of assistance. Moderate heeraoptysis 
should not be checked, and cough, if eSective, may be promoted by suitable 
expectorants. In cardiac cases a “ regime lactee or strict milk diet is 
advocated by some French physicians. 

(c) Acute or Hyperacute Pulmonary (Edema 

In this condition flooding of the alveoli with the serous exudate from the 
pulmonary capillaries occurs with great rapidity. 

iEtiology. — It is more commonly met with after the age of 40 than before, 
although cases have been recorded in children. It is considerably more 
frequent in the female than in the male sex. Arterial disease and hyper- 
tension are the most common antecedents, but acute or chronic renal disease 
and pregnancy may all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in diSerent cases. A heavy meal, an epileptic fit, or the administration of 
an anaesthetic may be the immediate cause in those predisposed. In other 
cases it may be a manifestation of angio-neurotic oedema. Sometimes 
paracentesis of a ])leural effusion is quickly followed by oedema, no doubt 
as a re.sult of a collateral hyperoemia. It has occurred after “ gavssing by 
chlorine. In diabetes the lipaimic condition which sometimes occurs has 
been suggested as the determining factor, possibly causing multiple fat 
embolism. In some cases dissociation of the action of the two ventricles has 
been supposed to be the cause, the right contrfKiting forcibly while the left is 
in an enfeebled or asystolic condition. In support of this contention may 
be adduced the fact that acute pulmonary oedema has been observed after 
rupture of the chordae tendineae of the mitral valve. 

Pathology.— The alveoli are found to be flooded with a thin serous 
exudate. The lungs are heavier 4)ban normal, sodden, and on squeezing 
exude large quantities of greyish-yellow or pinkish fluid. Frothy fluid of 
similar character is found in the bronchi and even in the trachea and naso- 
pharynx in hyperacute cases. 

Symptoms. — The onset is sudden, and generally occurs when the patient 
is lying down, hence being most frequently observed at night. The patient 
awakes with intense dyspnoea, and a sense of suffocation, then frequently 
rolls or rushes about in the endeavour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid may soon stream from mouth and nose, or be brought up in 
great gulps. TJie chest movements are hurried, and the accessory respiratory 
muscles are in violent action. Vocal fremitus is diminished over the lower 
lobes. The percussion note soon becomes impaired over the lungs, com- 
mencing at the bases. The breath-sounds are at first vesicular or harsh with 
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prolonged ez{)iration, then become faint and may be obscured by bubbling 
r&lea or crepitations, audible all over the chest. Voice conduction is 
diminished. ^ • 

Complications and Sequelae. — Owing to its acute and rapid course, 
complications do not occur. Bronchitis may result as a sequela. 

Course. — The malady usually lasts only mjjiutes or hours. Unless it 
remits, or treatment ^Sorda relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Diagnosis. — The affection is usually so characteristic that the diagnosis 
is obvious. In the more protracted cases the dyspnoea and the physical 
signs are not unlike those of acute suppurative bronchitis or sufiocative 
catarrh and broncho-pneumonia ; but in both of these there is some degree 
of fever and the expectoration is less copious, and when it occurs is usually 
of purulent or muco-purulent character. The nocturnal onset of oedema 
may suggest asthma ; but the physical signs and the late and scanty expectora- 
tion in the latter suffice to distinguish it. 

Prognosis. — The prognosis is alway's very grave ; but prompt treatment 
has saved some cases. Death may occur in less than 10 minutes, or be 
delayed for 24 or 48 hours. In the angio-neurotic type repeated attacks 
may occur. 

Treatment. — The most successful treatment is the immediate subcu- 
taneous injection of gr. J morphine. Good results have also followed the 
injection of gr. Jg atropine sulphate hypodermically. These are often given 
together. Oxygen inhalation will probably not be tolerated owing to the 
restlessness, and is of doubtful utility. Prompt venesection ha? been re- 
commended, and should be tried if possible; but its value han not been 
established. 

(d) Chronic Pulmonary (Edema 

This is usually the sequel of chronic passive hyperaemia, and the causes 
and symptoms are those of that condition. It may also occur in chronic 
renal disease. In marked degrees of OBdema, however, the signs may closely 
simulate those of pleural effusion, save for the displacement of the cardiac 
impulse. It is important to remember that some degree of hydrothorax 
may occur as a complication, and increase the difficulty in diagnosis. 


INFARCTION OF THE LUNGS 

Infarction of the lunfts or “ pulmonary apoplexy ” results when a branch 
of the pulmonary artery becomes occluded by embolism or thrombosis. 

Etiology . — Embolic forms . — The obstructing plug may originate in any 
part of the systemic venous system, in the right side of the heart or on its 
valves or in the pulmonary artery itself. The commonest peripheral cause of 
embolism is detachment of a thrombus in cases of thrombo-phlebitis. This 
may occur in the veins of the lower extremity, or in those of the uterus after 
childbirth. Thrombosis with embolic detachment may also develop in 
prolonged or wasting diseases, such as enteric fever, tuberculosis and cancer ; 
in acute processes, such as influenza, septicoemia and pysemia ; and in localised 
septic lesions, such as otitis. Pulmonary embolism is not infrequently 
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observed after abdominal or pelvic operations, and after the radical cure of 
hernia or haBmorrhoids. 

Intracardiac thrombit, from the righ^ auricle or ventricle, becoming 
detached, lead to embolism, and this occurs especiallv in cases of right-sided 
heart failure secondary to left-sided valve lesions. Vegetations forming on 
the tricuspid or pulmonary valves in septic endocarditis on detachment 
produce pulmonary infarction. Rarer causes are fat embolism after injury* 
to bone or to a fatty liver, the entry of pieces of new-growth or hydatid 
daughter-cysts into systemic veins, and even air embolism. 

The exciting cause of embolism is not infrequently sudden movement 
or strain leading to detachment of a thrombus or Vegetations. 

Thrombotic forms . — Thrombosis occurs as a secondary process around 
pulmonary emboli ; but it is probable that some cases of infarction are due 
to a primary thrombosis. This condition may be produced by some acute 
or chronic pulmonary disease, such as gangrene, tuberculosis and fjbrosis, 
and by atheroma of the pulmonary artery. Any process loading to chronic 
venous hyperjcmia may also cause it. A rare cause is thrombo-phlebitis 
migrans. 

Pathology. — Although the pulmonary arteries are not strictly speaking 
end arteries, since there is some degree of anastomosis between them and 
the broncliial arterioles, yet the result of their obstruction is to produce 
infarcts comparable with those in other organs. The origin of the blood in 
the obstructed area has been much discussed. Cohnheim regarded it as the 
result of regurgitation from the veins, a view subsequonily disproved, since 
the infarct is hoBmorrhagic even when the veins are also obstructed. It is 
now regarded as due to influx from the anastomosing bronchial capillaries 
into the pulmonary capillaries, and the escape of this blood from the latter 
owing to their altered nutrition. It is generally accepted tliat embolism is 
much more common than thrombosis. It has been suggested that some 
infarcts are not obstructive, but are the result of haemorrhage per rhexin in 
cases of extreme passive hyperaemia, and that the shape is duo to the alveolar 
distribution of the bronchial area affected. If a large embolus has caused 
sudden death, it will be found arrested at the bifurcation of a large branch 
of the pulmonary artery, or even in one of the main divisions of that vessel. 
In such cases there has not been time for pulmonary changes to occur, and 
the chief post-mortem condition found is engorgement of the right side of 
the heart. * 

In post-mortem examination of cases where smaller emboli have led to 
infarction, th^ infarcts are usually found in the lowe^ lobes, more commonly 
in the right lung. They extend to the surface in the majority of cases, and 
can be seen before section as slightly raised, dark red areas, with the over- 
lying pleura a little roughened from inflammatory exudate. They feel hard 
and firm, and on section are typically wedge-shaped, with the base on the 
surface and the apex centrally placed. In the rare deep-seated infarcts a » 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests hfismorrhage with clot formation, hence the term " pulmonary 
apoplexy.” In some cases infarcts have a purplish hue, and are said to 
resemble the colour of damson cheese; later they change to brownish-red. 
Infarcted areas sink in water. There may be a single large infarct almost 
Qccupymf^ one lobe, sometimes only a small one, or several of varying size 
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and age scattered throughout the lungs. In some cases a fortunate section 
may reveal the embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found. Microsctf)picaIly, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a large embolus blocks one of the main divisions of the 
pulmonary artery, there is sudden intense dyspnoea, pain in the chest, 
distress, cyanosis, and rapid unconsciousness, death resulting in a few minutes 
from asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. In some 
cases unconsciousness develops so rapidly, and the respiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspected. On 
the otiier hand, life may be maintained for several minutes or even hours, 
the patient being unconscious or in acute distress and anxiety with urgent 
dysi)na?a, livid ity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of sufiocation. In such cases also, death may 
result eventually from asphyxia or syncope, or the patient may slowly recover. 
In less severe forms, such as occur in cardiac and in some post-operative 
cases, there is sudden pain with difficulty in breathing, followed in a few 
hours or in a day or two by cough with haemoptysis or by the expectoration 
of deeply blood-stained mucus persisting for some days, and slowly clearing 
up. If tbe embolus is infective, fever, often of hectic type, results, sometimes 
dela 5 "ed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent arc the deep, laboured breathing, the harsh breath-sounds, 
and the evidence ot cardiac einbarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are 
evidences of cyanosis and distress of less urgent character, possibly some 
limitation of movement on the affected side, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a pleural 
rub. In some cases definite bronchial or tubular breath-sounds may be 
audible. A few fine rales are sometimes present in the adjacent lung areas. 

Complications and Sequels. — Localised dry pleurisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later empyema 
may result. In organisation an infarct leads to a localised area of fibrosis. 

Course. — As already described, death may occur from asphyxia or syncope 
in tiie course of a few minutes or hours, although recovery occurs in some 
very severe cases. In the less severe forms, after the initial urgent symptoms 
have passed olf, recovery is often rapid and uneventful, save for pain, cough 
and bloodstained expectoration. 

Diagnosis. — The dramatic onset, the history and the associated lesions 
of the veins or heart render diagnosis easy as a rule ; but it may be necessary 
to eliminate other causes of hsemoptysis, notably pulmonary tuberculosis 
and chronic venous hyperajinia. 

Prognosis. — This depends largely upon the initial shock. The prognosis ^ 
is very grave when the patient rapidly becomes unconscious. As there is ■ 
less likelihood of sepsis in cases due to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in the former; 
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but, on the other hand, organisation of a clot in a vein may completely remove 
the source of the emboli, while the source often persists when they are derived 
from the heart. * 

Treatment. — The coagulability of the blood may be lowered by the 
administration of 30 grains of sodium citrate three times daily. This is a 
wise prophylactic measure in prolonged illness, especially when a milk regime 
is bi3ing enforced. When thrombosis has occurred in a«, peripheral vein, such 
as in the leg, the afiected limb should be immobilised until organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is much mental distress when a pulmonary infarct forms ; but usually the 
patient is collapsed and stimulant measures are indicated. An injection 
of morphine gr. atropine gr. strychnine gr. is found of value 

in some cases. If there is dyspnoea oxygen should be administered. Vene- 
section to the extent of 10 or 12 ounces may be tried in cases where there 
is marked lividity with a forcibly acting heart. IIa?mpplysis, when it occurs, 
should not be checked. Pain may be relieved by leeches, cupping or by 
application of iodine. In cases with heart failure the appropriate treatment 
by cardiac tonics should be administered. 

COLLAPSE! OF THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-expansion of the 
lung, when it is referred to as atelectasis. On the other hand, collapse may 
be the result of removal of the air from lung tissue previously expanded, 
when it is called apneumatosis or acquired collapse. Tlie three terms — 
collapse, atelectasis and apneumatosis — are, however, used as synonyms 
by many writers. 


Atelectasis or Congenital Collapse 

Etiology. — This condition occurs in still-born and in promaturo infants, 
and probably persists to some degree for weeks or even months in weakly 
children. It may result from immaturity or from weakness of the insjjiratory 
muscles, and from obstruction of the air passages by mucus and meconium. 
It may be a consequence of disease, such as congenital syphilis or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasis is due to failure of the respiratory mechanism 
to draw air into the alveoli and expand them, as occurs normally with the 
first few insphratory efforts of the newborn infant. ' 

Atelectatic lungs are solid, airless and small. They are usually described 
as presenting appearances similar to those of adult liver as regards colour 
and consistence. In partial atelectasis the lung appears mottled, and small 
expanded areas of pinkish colour may project from the surface. The condi- 
tion is chiefly of medico-legal and pathological interest. 

Apneumatosis or Acquired Collapse 

Collapse of previously expanded lung may be active or passive, the former 
being due to active shrinking of the lung owing to defects in the inspiratory 
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musculature, the latter to conditions disturbing the pressure relations within 
the thorax. 

1. Aotivb Pulmonary Oollapre. 

Synonyms. — Active Lobar Collapse ; Massive Collapse. 

/Etiology. — This condition was fost described by William Pasteur in 1890 
in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequd of operations, especially 
of those upon the abdominal organs, less frequently of those upon the neck 
and pelvis. It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injuries, such as those resulting from falls from a 
bicycle or a horse. During the Great War, when chest wounds were collected 
in special hospitals, it was found that massive collapse was not infrequently 
an important complication of penetrating and non-penetrating wounds of 
the chest. It was also noticed in some cases after severe wounds of the 
buttocks and pelvis. 

Pathology. — The mechanism by which deflation results is obscure, and 
is the subject of controversy. Pasteur regards the condition in the diphtheritic 
cases as due to paralysis of the diaphragm through the pJirenic nerves or their 
nuclei, and in the post-operative and traumatic cases as a consequence of 
reflex inhibition of this muscle. Briscoe, on experimental, pathological 
and clinical evidence discards Pasteur’s explanation. He maintains that the 
deflation is caused by an exaggeration of the normal phenomena of breathing 
in the supine position, in which he states that the crural portion of the dia- 
phragm alone contracts, the costal portion being in abeyance. In the supine 
position, with quiet breathing, deflation of the lower lobes occurs, and this 
is promoted by conditions of debility, toxsemia or operation. The clinical 
manifestations described by Pasteur arc regarded by Briscoe as the result 
of superadded pleurisy, or of inflammation of the crura of the diaphragm. 

Recently Boland and Sherct have put forward the suggestion that massive 
collapse is due to obstruction of the bronchi, followed by removal of the air 
in the corresponding lung areas by absorption into tlie blood stream. The 
obstruction is supposed to be due to increased secretion and the inhibition 
of the cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the spine. Sometimes the whole of one lung may be 
affected, or both lower lobes. Tlie collapsed area is bluish-red, firm, docs 
not crepitate and sinks in water. Pleurisy or pneumonic changes may be 
seen, and these are regarded by Pasteur as secondary to infection of the 
deflated lung, the resistaifce of which is lowered, and by Briscoe as the essential 
factor in the production of the symptoms. In massive collapse the heart 
and mediastinum arc displaced towards the affected side, and the sound lung 
is often bulky and distended. 

Symptoms. — The symptoms commonly commence within 24 or 48 hours 
of the injury or operation, although they may rarely be delayed for 5 to 7 
days. The onset is generally sudden, with pain in the lower part of the thorax 
or behind the sternum. Severe dyspnoea quickly follows, and the patient 
appears dusky, cyanosed and alarmingly ill. Cough, with viscid mucoid 
expectoration, generally develops in a few hours. The latter may become 
copious and muco-purulent if pneumonic changes ensue. The pulse and 
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respirations are markedly increased in rate, and the temperature not in- 
frequently rises to 103® F. Occasionally the onset is more gradual with pain 
and cough, and in some cases of wounds it may give rise to few symptoms 
and be discovered onl^ on routine examination. 

Examination of the chest shows diminished movement on the affected 
side, and often absence or reversal of epigastric excursion with respiration, 
whereas the movement on the other side may be exaggerated. In other 
respects the signs usually simulate those of lobar ‘ pneumonia. Over the 
cailJ.aTxsed lung the vocal fremitus is increased, the percussion note is dull, 
the brcaith -sounds are tubular, and bronchophony and whispering pectoriloquy 
are present ; b‘Jit as a rule there are no adventitious sounds, although occasion- 
ally rhonchi and a few fine rales may be heard. In some cases t-lie breath 
sounds are very weak oiralmosii n.bsont, and voice conduction is diminished. 
Over the healthy lung, loud and ha.’-sh breathing is audible. Tlie displace- 
ment of the cardiac impulse towards tHe ir'pllapsed lung is a point of cardinal 
importance. It is noteworthy that in ccirlav.D carfes of gunshot wounds of 
the chest the collapse affects the contra-lateral lung. 

Complications and Sequelae. — Bronchitis, lobar pneumon ia, or pleurisy 
may occur as complications. There are usually no sequela), except that 
pleural adhesions may occur. 

Course. — The course of the affection is rapid. After periods extending 
from 2 to 5 days the temperature falls to normal, the symptoms disappear, 
the lung quickly re-expands, the heart returns to its normal position, and 
there is complete recovery. 

Diagnosis. — The most important conditions from \vhi(di this malady has 
to be distinguished are lobar pneumonia, pulmonary embolism, pneumothorax 
and pleural effusion. The position of the cardiac impulse is often the deciding 
factor : in collapse it is displaced towards the lung involved, in pleural 
effusion and pneumothorax it moves away from the affected side, whereas 
in lobar pneumonia the, re is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration are 
frequently seen in pneumonia, but not in collapse. When in right-sided 
collapse there is marked distension of the left lung with obliteration of the 
normal cardiac dullness, the signs superficially resemble those of a left-sided 
pneumothorax; but with careful examination no such error should be made. 
The distinction from pulmonary embolism may bo difficult at fir.st, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indications. 

Treatment. — Prophylaxis , — The administration of morphine and atropine 
before the anaesthetic, propping up of the patient -in bed as soon as possible 
after it, and the insistence upon periodic deep breaths are useful mea.surcs in 
preventing the onset of lobar collapse. When the “ collapse, attack ** 
develops oxygen should bo administered and pain relieved by local applica- 
tions, such as leeches or poultices, or by an injection of morphine, atropine 
and strychnine. Expectorants may be given if the cough is ineffective, and 
cardiac tonics, such as digitalis, strophanthus and cafft'ine if there is much 
cardiac embarrassment. Injections of strychnine or camphor in oil are 
useful if the pitient is collapsed at the onset. 

2. Passiyb Pulmonary Collapse. — ^This form of collapse may affect the 
wholejof one lung, or be confined to one lobe or to groups of lobules. 
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Etiology. — Total collapse is generally the result* of pleural effusion, 
empyema, pneumothorax or obstruction of a main bronchus. In a large 
effusion and in pneumothorax collapse is complete, unless the shrinkage is 
prevented by adhesions. In a smaller effusion, the process may be limited 
to the lower parts of the lung. Other causes of lobar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new-growth, aneurysm or foreign bocfy’. It also occurs in aged 
or bedridden patients, or in those with enfeebled inspiratory muscles, when 
prolonged fever has enforced a dorsal decubitus. Abdominal distension 
from tympanites or ascites can also cause collapse of the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronchioles, such as bronchitis, broncho-pneumonia, 
pulmonary tuberculosis, wliooping-cough and diphtheria. Obstruction of the 
naso-pharynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — The deflation of the lung area may be produced in three 
ways — (1) By complete obstruction to the air from blocking of a bronchus 
or bronchiole, the residual air being absorbed ; (2) by enfecblement of the 
inspiratory mechanism similar to tlie process in active collapse ; and (3) 
by disturbance of the intrapleural pressure by fluid or air, the lung at first 
contracting in virtue of its elasticity until the intrapleural pressure becomes 
equal to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. It is said 
that a ])lug of mucus in a bronchus may atjt as a ball valve, allowing the escape 
of air during (ixpiration, and preventing its entry during inspiration. This 
view has now few adherents. 

Post mori-em, in complete or lobar collapse tlie appearances are similar 
to those in active collapse. In lobular collapse tlie deflated areas are con- 
tracted and depressed below the level of the healthy lung. They are dark 
red or slaty in colour, while tlie adjacent areas are pinkish and often emphy- 
sematous. The collapsed areas do not crepitate. 

Symptoms. — Total collapse of the lung or of a lobe being usually a 
secondary process, the symptoiiLs and signs are masked by those of the 
primary condition, such as pleural effusion, pneumothorax, growth or 
aneurysm. It can, Jiowever, usually be demonstrated by X-Ray examina- 
tion, the collapsed lung being apparent as a fairly dense shadow lying along- 
side the vertebral bodies. Not infrequently, however, in pleural effusion 
definite tubular breath sounds, with broncliophony and pectoriloquy, may 
be audible in tlie rclativdiy dull area above the level of the fluid posteriorly, 
and tlicsc signs are due to the collapsed lung. In aortic aneurysm, or less 
commonly in mediastinal, pulmonary and bronchial neoplasms, distinctive 
signs due to the local collapse may be apparent. These consist of slightly 
diminished movement of tJie corresponding part of the chest wall, with 
diminution of vocal fremitus and impairment of percussion note or actual 
dullness. Brefith -sounds are weak, as a rule, but may be bronchial or tubular. 
Voice conduction is increased, and in incomplete collapse crepitations are 
often audible. The cardiac impulse may be displaced towards the affected 
side, but this is less apparent than in active collapse, and it is not infrequently 
isplaced to the opposite side by the primary condition. Lobular collapse , 
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gives rise to no symptoms which can be differentiated from those of the 
condition inducing it. 

Complications anid Course. — ^The^ lung usually re-ezpands wholly or in 
part when the condition causing collapse has been removed. Thus a lung 
that has been maintained continuously collapsed by artificial pneumothorax, 
with repeated refills for long as 2 years or more, will re-expand when the gas 
in the pleural cavity is allowed to be absorbed. Ij^ chronic effusion, or in 
large or neglected empyemata, re-expansion may be incomplete, and some 
falling in of the chest wall results. Fibroid changes may occur in lung tissue 
which has been long collapsed. 

Diagnosis. — This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable help may be afforded by X-Ray 
examination. 

Treatment. — No special treatment apart from that of the condition causing 
the collapse is required. If a pleural effusion is slow to absorb, the necessity 
for paracentesis, to avoid too long collapse, may have to be considered. 


HAEMOPTYSIS 

It should be recognised that haemoptysis is a symptom, not a disease. 
It is here considered separately because the accurate diagnosis of its origin 
is essential to its treatment, which differs widely in different conditions. 

Definition.— The term haemoptysis is arbitrarily restricted to the ex- 
pectoration of blood, entering the air passages from structures below the 
larynx or from the larynx itself. When the blood is derived from the 
naso-pharynx or mouth it is sometimes described as spurious h8emoj)tysiB. 

Etiology. — 1. Pulmonary tuberculosis is the commonest cause, the blood 
being derived from an aneurysm in a pulmonary cavity, or from ulceration 
of a small vessel, or congestive processes around the early lesions. 

2. Chronic venous congestion, particularly in mitral stenosis. These 
two conditions account for the majority of cases. 

3. Inflammatory and destructive diseases of the lungs, air passages or 
pleura, such as pneumonia, broncho-pneumonia, especially the influenzal 
variety, abscess, gangrene and bronchiectasis with ulceration of the walls. 
A latent bronchiectasis without sputum may cause recurrent haemoptysis 
(forme hemoptoique siche). Pneumokoniosis, streptotrichosis and ulceration 
of the larynx, trachea or bronchi from tuberculosis, gumma or new-growth 
may also be associated with haemoptysis. Breaking down of a caseous or 
calcareous bronchial gland is a rare cause, as also is rupture of an empyema 
through a bronchus. 

4. Infarction of the lung. 

5. New-growths of the lung, bronchi or mediastinal glands. 

6. An aortic aneurysm may cause haemoptysis by “ weeping through 
an eroded bronchus, or by direct rupture, the latter being of course immedi- 
ately fatal. 

7. Traumatic causes. — Injury may cause haemoptysis, by fractured ribs 
wounding the lung, by contusion and by breajking down of healed tuberculous 
lesions. Haemoptysis occurs frequently in wounds of the chest, both pene- 
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trating and non-penetrating. A foreign body, such as a ^iece of shrapnel, 
may lie dormant for years, and then cause recurrent haemoptysis. 

8. Certain abnormal blood conditidtas, chiefly leukaemia, purpura, haemo- 

philia, scurvy and occasionally pernicious anaemia. Haemoptysis occasion- 
ally occurs in the malignant specific fevers, especially small-pox and 
measles. ^ 

9. Parasitic causes, such as pulmonary distoma tosis and spirochaetosis, 
are common in Asia but rare in Europe. Hydatid disease of the lung may 
cause slight haemorrhages. 

10. Vicarious menstruation. — Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to be explained as due to leakage 
from obscure pulmonary lesions. 

11. Haemoptysis occasionally occurs in apparently healthy persons. In 
some, with high systemic arterial tension, it is probable that the pulmonary 
arterial pressure is also raised, and the condition may be regarded as analogous 
to the epistaxis which occurs more commonly in such patients. Sometimes 
the haemoptysis is due to leaking from an old arrested tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
into a bronchus is an occasional cause. 

Spurious haemoptysis is usually due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
arc spongy and congested, often from early pyorrhoea. The condition is 
common in anaemic girls, and is, as a rule, observed in the morning. 
Haemorrhage from an enlarged pharyngeal vein is often suggested as a 
cause, but is rarely seen. Haunorrhage after tooth extraction, and staining 
of the mucus expectorated after epistaxis, are other causes of spurious 
haemoptysis. 

Pathology. — From the list of causes it might be inferred that the origin of 
the blood differs in different cases. It may come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronic venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of its branches, in aneurysm 
and mediastinal new-growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachea and larynx it comes direct from 
the vessels supplying them. 

On examination, the larynx, trachea and bronclii may contain clots, or 
blood-stained froth and mucus, and their walls may be stained in places. 
Dark reddish areas of lobular distribution, due to inhaled blood, may be seen 
in various parts of the lungs, particularly at the bases. Sometimes this 
may induce bronchitic changes, described as ha3moptoic bronchitis. Careful 
search in cases of profuse hasmoptysis will usually reveal the source of the 
haemorrhage, and in pulmonary tuberculosis this is generally a ruptured 
aneurysmal dilatation in a cavity. The aneurysm may be small and escape 
notice unless many cuts are made into the lung. 

Sjrmptoms. — In haemoptysis, the patient often experiences a tickling in 
the throat, followed by a gush into the mouth with a salt taste, and on 
expectoration notices blood. The alarm and anxiety this occasions lead 
to restlessness and rapid action of the heart. If the bleeding is profuse, 
cough is frequent, and large clots, together with liquid alkaline blood, may 
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be expectorated to the extent of 20 or 30 ounces in a few hours. The bleeding 
may cease temporarily^ to recur at intervals for several days, until the patient 
becomes blanched, weak and syncrpal, with rapid, weak pulse. In any 
profuse haemoptysis, death may occur in a few minutes, either from asphyxia 
or syncope. In the former case, the blood, at first bright and arterial, is 
soon dark and frothed^ while the patient becomes cyanoscd and livid. In 
slighter degrees of haemoptysis there may be only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for some days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the pigment. 

Diagnosis. — This involves two problems — first the diilcrcntiation from 
haematemesis and spurious ha3moptysis, and secondly the recognition of the 
cause of the haemorrhage. If the patient is seen at the time of the bleeding 
the first of these is easy. The nature of the blood, and its association with 
cough and possibly with pul monary or cardiac signs, are conclusive. When the 
diagnosis has to be made upon the history given by the patient or by 
friends it may be difficult, especially in the absence of physical signs. 

In hosmatemesis there is frequently gastric pain and faintness before 
the vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid hsernatin, and is sometimes mixed with food. The fact that in haemop- 
tysis blood may be swallow'cd and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood was coughed or vomited up. They should then be 
questioned as to whether sputum was brought up on the following day, and, 
if so, whether it was blood-stained. In cases of doubt the investigation of 
the pulmonary and abdominal physical signs, when the patient^s condition 
permits, may decide the diagnosis. 

Great caution should be exercised to exclude tuberculosis before making 
a diagno.sis of “ spurious heemoptysis.” Only when there are no pulmonary 
symptoms or signs, and when some obvious cause, such as anajmia or pyorrhoea, 
is found, is it safe to do so. 

While distinguishing between the various cau.ses of liffimoptysis it is 
well to regard and to treat it as due to pulmonary tuberculo.sis until some 
other cause is conclusively established. The sputum should be examined 
for tubercle bacilli on several occasions, the temperature recorded and the 
physical signs most carof ully watched. 

The pre.sence of a valvular lesion, especially mitral stenosis with signs of 
pulmonary engorgement, may render the cause 'of hsemoptysis clear. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and signs, may throw light on the diagno.sis or 
suggest some investigation which will serve to establish it, e.g. examination 
of the sjiutum for parasites and hydatid booklets, the cytological examination 
of the blood and an X-Ray examination. 

In other Ctiae.s, as in bronchiectasis, abvscess or gangrene, the history, 
the physical signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis (forme sftclie), the condition 
may be revealed only by lipoidol injection. 

Prognosis. — ^Apart from hsemoptysis, which is rapidly fatal, due to 
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aneuiysm or pulmonary tuberculosis, the immediate pro^osis in cases of 
pulmonary hasmorrhage is not unfavourable, even when it continues for 
days. The ultimate prognosis depends lipon the cause! 

Treatment. — This is so entirely dependent upon the cause and origin 
of the bleeding that reference should be made to the corresponding diseases. 

BMrtlYSEMA OF THE LUNGS 

Emphysema of the lungs, or alveolar-ectasis, is a condition of distension 
of the alveoli ; it is usually progressive and is associated with definite changes 
in the inter-alveolar walls. The following varieties are generally recognised — 
(1) Large-lunged or hypertrophic; (2) small-lunged or atrophic; (3) com- 
pensatory ; (4) acute vesicular ; and (5) acute interstitial emphysema. 
, The last-named condition has no relation to true emphysema except in name, 
but will be described in this group for convenience. 

1. Large-lunged or Hypertrophic Emphysema (Suhstanttve or 
Idiopathic Emphysema) 

This is a chronic affection and is usually bilateral. 

Etiology . — Predisposing causes . — It may occur at any age, even in 
childhood, but is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or prolonged 
muscular effort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy weights. Dusty occupations also favour its 
onset by leading to broncliitis and cough. 

The common exciting cause seems to be the strain of prolonged and re- 
peated cough, induced by chronic bronchitis, bronchiectasis, asthma, 
whooping-cough, cigarette smoke inhaling, and other causes of irritation of 
the upper air passages. 

Pathology. — Tlie pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
theory. Villcmin suggested that tlie essential lesion was a fatty degenera- 
tion of the alveolar walls, while Cohnheim believed that there was a congenital 
defect of the elastic tissue of the lung. (2) The inspiratory theory, first 
suggested by Laeniicc and developed by Gairdner, postulates the force of 
inspiration as the distending agent. (3) The expiratory theory, first enunci- 
ated by Mendelssohn, was independently brought forward and established 
by Jenner. The distension of the alveoli is regarded as due to the effect of 
forced expiration and cough. Jenner pointed out the special and early 
involvement of the apices, the anterior and lower margins of the lungs ; in 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to> calcification of the costal 
cartilages, the chest becoming fixed in the inspiratory position and the lung 
permanently expanded in consequence. The expiratory explanation is 
now generally accepted, and emphysema is regarded as the result of increased 
intra-alvoolar tension, due to violent expiratory efforts, acting on walls 
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weakened by congenital defects, by inflammatory processes or by toxic 
agents, such as alcohol (Nothnagel). 

The characteristic^ conformation of the chest is usually apparent (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
cardium may be almost completely obscured. They are pale in colour, even 
in town-dwellers, a condition called albinism of the Jung by Virchow. They 
are soft and pit on pressure, and, as described by Laennec, give the sensa- 
tion of a down pillow. The surface of the lung under the pleura shows a 
finely vesicular appearance, due to the distension of the alveoli, the vesicles 
often being nearly as large as pins’ heads. Not infrequently large bullm 
or blister-like jirotuberances, varying in size from a pea to a Spanish olive, 
may be seen projecting from the surface, particularly at the apices and 
margins. These bulLne wlien incised show fine fibrous bands crossing them, 
the remains of inter-alveolar walls and of atrophied blood vessels. It was 
formerly customary to refer to such cases as bullous or marginal emphysema 
and to describe those in which the dilatation is less obvious but more widely 
diffused as general emphysema ; but the conditions are so commonly associ- 
ated together in varying degrees that little is gained by so doing. On 
section the lungs are anaemic and dry, except at the bases, where there is 
frequently some oedema in advanced cases. The bronchi may show some 
general dilatation, although less commonly than might be expected from the 
close similarity of the causal factors of emphysema and bronchiectasis. 
Where bronchitis coexists, muco-pus can be squeezed from the cross-sections 
of those tubes. As pointed out by Fowler, pleural adhesion is relatively 
uncommon. The infundibula and alveoli are dilated, and the inter-alveolar 
walls are thin and atrophic, even disappearing wholly or in part. The dis- 
tension and coalescence of adjacent alveoli result in the formation of bulla). 
The calibre of the pulmonary capillaries is diminished by stretching of the 
alveolar walls, and where atrophy of the inter-alveolar septa occurs the capil- 
laries are destroyed. These two processes result in a considerable diminu- 
tion in the total aerating surface, and cause the dyspnoea and cyanosis 
characteristic of the disease. Moreover, the normal anastomoses between 
the terminal bronchial and pulmonary capillaries increase considerably, and 
some of the blood in the latter may therefore fail to reach the alveoli and 
so escape aeration. Atrophic changes in the elastic tissue have been described. 
In order to maintain the circulation through the diminished capillary area, 
the right ventricle hypertrophies and the resultant high blood-pressure 
sometimes induces atheroma of the pulmonary artery. Emphysema being 
a progressive lesion, and the defective aeration 6f the blood perhaps inter- 
fering with the nutrition of the heart muscle, cardiac failure eventually 
ensues, causing tricuspid regurgitation, engorgement of the right auricle, 
and the visceral effects of venous engorgement, such as “ nutmeg ’’ liver. 

Symptoms. — Dyspnoea of varying degree is the most characteristic 
symptom. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspnoea 
is marked and becomes extreme in the bronchitic or ** asthmatic ” attacks 
and in foggy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. The patient may walk about with a more 
extreme degree of cyanosis than in any other condition except congenital 
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heart disease. Clubbing of the fingers of moderate degree is common. 
Cough is usually due to the associated bronchitis, and is worse in the winter 
and in foggy weather. It is frequent, noisy and often hacking and paroxysmal. 
Expectoration is also the result of the bronchial catarrh, and varies from a 
few grey mucoid pellets to copious muco-pus. 

The chest is enlarged, particularly in the ante^o-posterior diameter, the 
upper thoracic spine is^ rounded and kyphotic, the sternum protrudes for- 
ward, and the angle of Louis (angulus Ludovici) is prominent, the general 
effect being the so-called barrel-shaped chest. The ribs run forward less 
obliquely and the intercostal spaces are wider than normal, the chest being 
as a whole in the inspiratory position. The respiratory movements are 
much restricted, the patient elevating the rigid thorax lyith little expansion 
on taking a deep breath, so that the inspiratory increase at the level of the 
nipples may be only half to 1 inch, instead of the normal 2^ to 3 for an adult. 
There is often filling and even bulging of the supra-clavicular hollow, while 
the neck appears short, the sternomastoids stand out, and the jugular veins 
arc full. A zone of dilated venules, the “ emphysematous girdle,” is often 
visible along the line of the costal attachment of tlie diaphragm, but is not 
pathognomonic. The cardiac impulse is not visible as a rule, and may only 
be felt with difficulty, but ejiigastric pulsation is usually apparent. Vocal 
fremitus is diminished, and the percussion note is hyper-resonant. The 
superficial cardiac ilullivess is greatly diminished or even absent, and the 
lower limit of pulmonary resonance may extend to the costal margin, back 
and front, the hepatic dullness being encroached on. 

It is said that in bullous emphysema the breath-sounds are harsh over 
the outer part of the upper lobes in front, and weak at the bases. In general 
emphysema the breath-sounds are weak everywhere, inspiration is short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracic muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rfdos may be heard at the bases or at the sternal margins. If 
hronchitis is present, scattered rhonchi may be audible. Vocal resonance is 
generally slightly diminished. The heart-sounds are weak and distant, 
and in late stages a tricuspid systolic murmur may develop. The “ vital 
capacity ” of the lungs, measured by a sjuroraeter, is often reduced even 
to one-half ; for example, to 1800 c.c., instead of the normal 3600 c.c. Ex- 
amination by the X-Rays shows increased extent, and undue translucency 
of the lung tissue. The liver is sometimes palpable, possibly from downward 
displacement by the bulky lung, but more often from enlargement due to 
passive hyperaemia. The spleen may also be depressed and enlarged. 

Complications. — Brofichitis is the commonest, and often constitutes a 
vicious circle. Asthmatic attacks, so-called “ bronchial asthma,” are common 
in later stages ; on the other hand, spasmodic asthma may be the cause of 
the emphysema. Pneumothorax and interstitial emphysema may occur 
from rupture of the bullae, although these accidents are surprisingly rare. 
Pulmonary tuberculosis is an occasional complication of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may mask 
and obscure the early stages. Right-sided cardiac failure, with its train of 
consecutive changes, is a late and often terminal complication. 

Course. — Emphysema is progressive, unless the cause is removed or the 
effects of the disease are mitigated by residence in a warm, dry climate, 



1162 DISEASES OF THE RESPIRATORY SYSTEM 

especially in the winter. Conversely, residence in unsuitable districts, per- 
sistence in detrimental employment, and repeated attacks of bronchitis 
accelerate its course. ^ 

Diagnosis. — TJiis is never difBciilt in advanced cases. The slighter 
degrees may be more difHcult, and the diagnosis is then largely a matter of 
inference from the assoc^tion of chronic cough and dyspnoea, with physical 
signs of hyper-resonance and prolonged expiration. ^ 

Confusion may occasionally arise in regard to pneumothorax, thoracic 
aneurysm and pulmonary tuberculosis. Careful record of the symptoms and. 
signs and the investigation of the sputum generally suffice to distinguish 
these conditions. In doubtful cases the X-Rays may assist. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts an increasingly crippling 
effect, and it certainly shortens life under urban conditions. A “ vital 
capacity ” of less than 50 per cent, of the normal Is^of serious import. The 
advent of severe bronchitis or of cardiac complications may affect the 
prognosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of the causes of chronic cough and increased 
intra-alveolar tension. In any person with hereditary tendency to emphysema 
or to winter cough, the questions of occupation and place of residence should 
be carefully considered. When the disease is established, the patient, if in 
a position to afford it, should spend the winter in a wann, dry climate, either 
abroad or at the south-w’est coast of England. 

Various attempts hawe been made to increase the respiratory ventila- 
tion of the lungs, e.g, by compression of the chest during expiration, by 
expiring into rarefied air, or by breathing compressed air. Of these the 
compressed air bath seems to have git'en the best results. The patient 
enters a special iron chamber fitted with a window, and the air pressure is 
raised during the course of half an hour to IJ atmospheres. He remains 
at this pressure for an hour, and is then decompressed to normal during the 
next half-hour. These baths may be given every other day and gradually 
increased in duration and frequency. This treatment is often efficacious 
in cases of emphysema associated vrith bronchial spasm or with bronchitis. 
It is possible that the increased pressure overcomes the obstruction caused 
by catarrhal inflammation or by spasm of the finer bronchi, and allows the 
alveolar air, pent up under pressure, to escape. Cases with marked arterial 
disease or with much rigidity of the chest-wall are unsuitable for this form 
of treatmenv 

* The diet should be simple and easily digestible, especially in the later 
stages. If there is spasmodic dyspnoea or asthma, no late meal should be 
permitted. Cod-liver oil in the winter seems to help some patients. Clothing ' 
should be warm, but the excess of under-garments, often worn in fear of 
chill, is harmful. 

In other respects treatment is largely symptomatic. In acute bronchitic 
attacks the measures to be adopted are in no way different from those in 
bronchitis uncomplicated by emphysema. In the more chronic bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneficial. Terebene (T\x) in emulsion or in capsule h^s 
Men^r^ommended. Counter-irritation to the chest by liniments, such as the 
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lin, terebinthinsB aceticum, is often grateful to the patient, when cough is 
troublesome. When asthma or paroxysmal dyspnoea occurs, antispasmodic 
drugs and measures similar to those used in spasmodic asthma may be 
employed. When cardiac failure supervenes, the appropriate treatment < 
must be vigorously applied. If there is marked cyanosis and venous engorge^ ^ 
ment, venesection, leeching, purgative and diuretic drugs may be employed, 
and digitalis and other /sardiao tonics administerea. 

2. Small-lunged Emphysema (Atrophic or Senile Emphysema) 

etiology. — This condition occurs in old age and forms part of the general 
atrophy of the tissues. 

Pathology. — The alveolar walls become thinned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from true emphysema, although the result is to produce a diminished 
area for aeration. Post mortem the lungs are small and do not bulge or 
obscure the pericardium. They are often deeply pigmented, and are more 
spongy than normal, but although bullae occur they are small. On section 
the lung tissue is bloodless and friable. The broneW may be slightly dilated 
and show catarrhal changes. 

Symptoms. — These are slight and are masked by the enfeeblement due 
to the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is small, flat «nd thinly covered, the movements are 
poor and there is elevation of tli#‘ chest as a whole, with poor expansion. 
There is little cyanosis, and no clubbing. The vocal fremitus is unaltered or 
slightly diminished. The percussion note is hyper- resonant, but there is 
no encroachment on the cardiac and hepatic areas of dullness. Breath- 
sounds arc weak, and there is but little prolongation of expiration. Ehonchi 
and rales may be heard, especially if bronchitis is present, or if the heart is 
failing. 

Diagnosis. — The condition is generally so obvious that no difficulty 
arises. 

Treatment. — This is chiefly a matter of careful regimen and diet, with 
treatment of coexisting bronchitis or cardiac failure. 

3. Compensatory Emphysema (Localised or Secondary Emphysema) 

Etiology. — Localised emphysema is a sequel to some process inducing 
collapse, contraction or d(«truction of areas of lung tissue. It may be lobul^ 
in distribution in bronchitis, broncho-pneumonia, tuberculosis and diphtheria,^ 
It may affect one or more lobes, or the whole of one lung, especially in cases 
of fibrosis following tuberculosis, pneumonia, chronic pleural effusion and 
empyema. 

Pathology. — It is generally conceded that the inspiratory theory of 
Laenneo and Gairdner satisfactorily explains the genesis of this condition. 
When shrinkage of an area of lung occurs, the chest wall may fall in, if there 
is pleural adhesion, but otherwise inspiration tends to expand the normal 
parts of the lungs so as to contain the normal intake of air or the major part 
of it, owing to the difference it induces between the intrapulmonary and intra^ 

^ ' 73 ■ 
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pleural pressures. None the less, it must be admitted that the expiratory 
j^rain of cough may assist in its production. 

Although it may be*, compensatory and physiological at its inception, it 
is doubtful whether a true hypertrophy ttikes place after adolescence. In 
any case it soon leads to atrophy of the alveolar walls, as in true emphysema, 
and thus becomes patholf>gical and harmful. Post mortem the condition 
may be found in an upper lobe around contracted scarred Jung tissue, or in a 
lower lobe when the upper lobe is contracted or disorganised. In cases where 
one lung is fibroid and contracted, compensatory emphysema may be found 
throughout the sound lung. The enlargements and contractions of the lung 
may produce some striking displacements, the lower lobe extending upwards 
nearly to the clavicle, or the anterior margin of the sound lung crossing the 
mid line. The general appearances are closely similar to those of ordinary 
emphysema, except that bullje do not occur, at any rate until the process is 
advanced and definitely pathological. 

Symptoms. — This condition does not ])roduce symptoms that can be 
differentiated from those of the primary disease. When it affects a lobe or 
the whole of one lung, there is hyper-resonance over the area involved, which 
often contrasts strikingly with the dullness due to the primary lesion. The 
hyper-resonance may extend across the sternum and even for an inch or more 
beyond it. The heart is displaced towards the side where fibrosis is in pro- 
gress. Vocal fremitus and vocal resonance are little altered, but may be 
increased at first and subsequently diminished. In the early stages, when there 
is alveolar dilatation without degenerative mural changes, the breath-sounds 
are exaggerated, harsh or puerile, but when such processes develop, they be- 
come weak and theie are ijidi cat ions of dyspncea and cyanosis on exertion. 

Diagnosis. — This is easy, owing to the difference* between the diseased 
and compensatory aivas, and to the indications of contraction and dis- 
placement. 

Treatment. — No special treatment apart from that of the* primary condi- 
tion is required. 

4. Acute Vesicular Emphysema 

.\lthough custom has include.d this condition with empliysema, it is in 
reality only a temporary acute distension of the alveoli resulting from any 
condition causing widespread obstruction of the smaller bronchi. It is 
sometimes observed after death in cases of acute bronchitis, whooping-cough 
or asphyxia, and its existence may be inferred in severe asthma. Post 
mortem thejiungs are bulky and the alveoli distended. 

" The symptoms are dependent upon the prirfiary condition, although 
dyspnoea is invariably present. The chest is found fo be fully expanded, the 
vocal fremitus is diminished, the percussion note is hyper-resonant, and the 
breath-sounds vary with the condition inducing it. 

5. Acute Interstitial Emphysema 

In acute interstitial emphysema air is present in the stroma of the lungs ' 
and in the subplcural connective tissues. It may follow external trauma, 
such as tractured ribs, or wounds penetrating the lungs. The alveoli may 
rupture with violent expiratory efforts, as occur in whooping-cough or 
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iDfluenzal broncho -pneumonia. It may occur in diphtheria. The air some- 
times tracks along the pulmonary roots to the mediastinum, and appearing 
in the neck or on the chest- wall give^rise to surgical emphysema. 

Post mortem, subpleural bullae may be seen containing air, and on section 
of the lung minute air vesicles may be found in the inter-alveolar connective 
tissue. A diagnosis cannot be made unless the physical signs of surgical 
emphysema are present. The air is usually completely absorbed, and a 
perfect recovery takes place. No special treatment is required beyond keep- 
ing the patient at rest, and giving sedative drugs to allay cough. 


ABSCESS OF THE LUNG 

Definition. — ^Abscess of the lung includes any circumscribed collection 
of pus formed in the lung tissue, but softened tuberculous areas and bronchi - 
ectatic accumulations are usually excluded. 

Etiology . — Predisposing causes . — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
also any conditions leading to diminished resistance locally in the lung, such 
as injury, disease or exposure. 

Exciting causes . — Tliese arc pyogenic organisms, which reach the lung by 
inhalation, by extension from adjacent suppurative processes, or by the 
blood stream, cither directly or in septic emboli. The common orgam'sms 
found are streptococci, st^aphylococci, the pneumococcus, Friedlander*s 
pneumo-bacillus, and the Bacillus coli — sometimes acting in conjunction with 
putrefactive bacteria. Spirochaotas, treponemata and anaerobic organisms 
are often present, especially after rupture has occurred. Pulmonary abscess 
may form under the following conditions : 

(1) After inhaintion of foreign material into a bronchus. This may be a 
foreign body, or may occur in association with septic conditions in the nose, 
nasophar}Tix and larynx, or during and after operations in these regions. 
These are referred to as inhalation abscesses. (2) As a result of lobar or lobular 
pneumonia, especially after the deglutition and aspiration varieties of the 
latter. Such abscesses are sometimes called meta-pneumonic. (3) Embolic 
causes — in pysemia, or following on septic pulmonary emboli due to right- 
sided septic endocarditis, or derived from distant septic processes, such as 
otitis media, and infective thrombo-phlebitis. Amoebic abscess occurs occa- 
sionally after dysentery, and pulmonary abscess may be found as a rare com- 
plication of enteric fever. Some post-operative casas are regarded as due to 
embolism and not to inhafation. (4) From infection of the lung tissue due to ' 
spread from adjacent diseiise. This may occur in bronchiectasis, in ulcerating 
new growths of the lung, bronchi, oesophagus or mediastinal glands, in caries 
of the vertebrsB or ribs, and in suppurating mediastinal glands. Rupture of 
an empyema, of a snbphrenic abscess, of a liver abscess, or of infected hydatid 
cysts of the lung or liver may also lead to pulmonary suppuration. Ten per 
cent, of cases of abscess are due to new growths. (5) As a sequel of perforating 
chest wounds, or of fractured ribs piercing the lung. 

Pathology.— Abscess of the lung is generally single and basic when con- 
sequent on pneumonia, whereas embolic abscesses are often small and multiple 
aim may be found in any part of the lung. Abscesses due to extension from 
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adjacent disease are generally solitary, and are often large and irregular. 
The walls of acute abscesses are generally formed of congested and oedematous 
lung tissue, or of a zone of imresolved pneumonia. Since acute abscesses 
cdmmonly rupture quickly into a bronchus, a fibrous capsule is unusual, but 
in chronic abscess there is often considerable fibroid change in the neighbour- 
ing lung tissue. The pleura may become involved over superficial abscesses, 
leading to empyema, or to pyo-pneumothorax if rupture follows. 

Symptoms. — Abscess may develop insidiously, with comparatively slight 
symptoms. More commonly they are an intensification of those due to the 
primary or antecedent condition. The patient often appears seriously ill, 
the fever becomes of septic type, remittent or intermittent in character, and 
of a high range. Rigors and sweating are common. The pulmonary symptoms 
at first may be only slight cough with scanty muco-purulent expectoration. 
Dyspnoea may be present and pain of acute character develops if the pleura 
is involved. Haemoptysis occurs in 70 per cent, of cases of abscess. A con- 
siderable leucocytosis, up to 20,000 or 30.000 may be found, and occasionally 
the breath may be ofiensive, even before rupture into a bronchus occurs, lead- 
ing to the sudden expectoration of a large quantity of pus. The pus is some- 
times unpleasant or offensive-smelling, but has not the extreme foetor of 
gangrene. Microscopical investigation will demonstrate the presence of 
pulmonary debris, especially elastic tissue, together with pus cells and micro- 
organisms. After the expectoration of the pus, the temperature usually falls 
and the general condition of the patient is much improved, though cough and 
expectoration persist. In chronic cases after rupture the temperature may 
become irregular and periodic, a few days of normal temperature being followed 
by a period of fever and later by increased expectoration. The physical 
signs in a deep-seated or small abscess are often inconspicuous, and comprise 
slight dullness over a small area, weak breath-sounds and possibly a few rfiles 
in the surrounding infiltrated or cedematous lung tissue. With a large or a 
superficial abscess, the signs before rupture may be those of consolidated or 
collapsed lung. After evacuation occurs, the characteristic signs of excava- 
tion develop at once. In multiple embolic abscesses the signs are usually 
those of disseminated broncho-pneumonia. 

Complications and Sequelae. — Tne commonest complication is dry 
pleurisy. This may progress to empyema, or to pyo-pneumothorax, if 
rupture into the pleura occurs. In some cases mediastinitis or pericarditis 
may develop. Gangrene is described, but is a rare sequel. Metastatic 
abscesses may be produced in other parts of the body, especially in the brain, 
and meningitis is a rare and serious complication. The most important 
sequelae are fibrosis of the lung, with bronchiectasis, pleural adhesion, and 
rarely indurative mediastinitis. 

Diagnosis. — This is difficult before rupture, but abscess may be suspected 
from the gravity of the symptoms in relation to the history and signs, especially 
if leucocytosis and foetor of the breath are present. X-Ray examination may 
be helpful, by demonstrating a localised shadow before rupture, and excava- 
tion afterwards, and also by establishing the situation of the abscess. A fluid 
level can often be seen in films taken in the erect position. The sudden 
expectoration of pus, followed by retrogression of symptoms and signs of 
excavation is very suggestive of abscess. After rupture has occurred the 
differential diagnosis has to be considered from : 
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1. Interlobar empyerm . — This may be very difficult* or even impossible. 

In this condition the signs are generally most marked in the region of an 
interlobar septum, there may be some cardiac displacement, and the sputum, 
though purulent, does not contain elastic tissue. ^ 

2. Bronchiectasis . — The history, the characteristic cough and sputum^ 
and the variation of the physical signs with the state of the cavity usually 
suffice to distinguish i^is condition. An X-Ray examination after lipiodol 
will distinguish in doubtful cases, since lipiodol does not as a rule enter the 
abscess cavity and the appearances in bronchiectasis are characteristic. 

3. Gar^rene of the lung , — The distinction is not alwa}^ easy in acute 
abscess, since the two processes are closely related. The extreme gravity of 
the patient’s general condition and the horrible f oetor of the breath and sputum 
are the most characteristic features of gangrene. 

4:. Tuberculous excavation , — The history, the distribution of the signs, and 
the characters of the sputum, including the presence of tubercle bacilli, are the 
distinguishing indications. 

6. Purulent bronchitis , — The history, the widespread physical signs, and 
the absence of elastic tissue from the sputum usually serve to establish the 
diagnosis, and lipiodol investigations may be helpful. 

In multiple or pyaemic abscesses, it is often impossible to recognise the 
condition, tliough it may be suspected from the severity of the symptoms 
and signs. In any doubtful case an X-Ray examination should be carried out, 
if the condition of the patient permits. The possibility of malignant growth 
as a cause of abscess should be borne in mind and when necessary, broncho- 
scopy as well as lipiodol invastigation carried out. Exploratory puncture as 
a means of diagnosis is dangerous and should be avoided. 

Prognosis. — The prognosis, though grave in all cases, is better than might 
be anticipated. Many of those in which rupture into a bronchus occurs 
recover. The chance of recovery is greatly increased by operation. Death 
is inevitable in the pyaemic cases. 

Treatment. — (1) Medical , — In acute abscesses medical measures should 
be employed, since in a considerable proportion of cases, recovery may occur 
after rupture, especially when the abscess is in the upper lobe. Before 
rupture the treatment should be similar to that for acute pneumonia. After 
rupture, evacuation should be promoted by “ tipping,” or postural drainage. 
Expectorant drugs and antiseptics, such as creosote, should be employed. 
Antiseptic inhalations may also bo used on a Burney-Yeo mask, as for 
broncluectasis, or creosote vapour baths may be given. In like manner 
intratracheal injections of menthol, guaiacol and olive oil have been employed 
with benefit. In cases with spirochsetes, treponemat'a and anaerobic organisms 
in the sputum, intravenous injections of salvarsan or neo-aisphenamine may be 
administered with benefit. (2) Surgical , — If spontaneous rupture does not 
occur after the abscess has become localised and encapsulated, operation is 
indicated in order to prevent the walla becoming thick. Repeated broncho- 
Bcopic aspiration is now being increasingly employed after rupture, and fre- 
quently gives satisfactory results. If after rupture, there is not satisfactory 
progress towards cure within 6 weeks, clinically and radiologicalljr, surgical 
treatment should be invoked. Thoracotomy and open drainage is usually 
the operation of choice. This is now usually earned out in two stages : 
(a) a preliminary exposure of the pleura by rib resection and packing with 
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gauze, to ensure adhesion of the pleura ; (5) some days later the abscess is 
opened along the course of an exploring needle. Artificial pneumothorax has 
been recommended, especially in deep or centrally placed abscesses. There is 
fi-risk of rupture into the pleura, more particularly when re-expansion of the 
lung is permitted. For this reason, this form of treatment is rarely advisable. 
Phrenic evulsion may aid^.in the evacuation of a chronic abscess, either alone 
or after thoracotomy. Pneumolysis, lobectomy, and thoracoplasty are also 
used in the treatment of chronic abscc*^^. 


CJANGRENE OF THE LUNG 

In this condition localised or diffuse areas of lung tissue undergo putre- 
factive necrosis. 

i£tiology. — Preilisposimj causes.- ^riiese include old age, over-indulgence 
in alcohol, general debility, diabetes and insanity. In certain rare cases, 
especially after broncho-pneumonia complicating measles, gangrene of the 
lung is met with in children. 

Exciting causes and associated conditions . — These are. in the main, identical 
with those of pulmonary abscess (sec p. 1155). In addition, the pressure of 
aneurysm or of new-growth on branches of the pulmonary artery may lead to 
gangrene. The causal organisms are also very similar to those found in 
abscess of the lungs, and include staphylococci, streptococci, sarcinae, the 
Micrococcus ictragenus, the Bacillus coli communis, the B. pyocyaneus, the 
B. fusiformis with its associated spirochsete, and various anaerobes. In 
some instances acid-fast bacilli, classed as streptothrice®, occur. Some of 
these organisms yield putrefactive products, with the liberation of phenol, 
indole and skatole compounds in the lung. 

Pathology. — It is not quite clear what are the factors determining 
whether abscess or gangrene occurs in an infected area of lung. Doubtless 
the general resistance of the body, the degree of local vascular disturbance, 
and the virulence of the infecting organisms all play their part. Laennec 
first described the two varieties of gangrene, the circumscribed and the 
spreading or diffuse. Around the former there are indications of a line of 
demarcation, formed by congested lung tissue, which may present the appear- 
ance of red hepatisation. The surrounding lung tissue is invariably some- 
what oedematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to greenish-black. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly reeking 
fluid, containing shreds and masses of necrotic lung tissue. When this is 
discharged, excavation results, and isolated vessels may be seen running 
across the resulting cavity, the walls of which are rough and covered with 
festid pus. The diffuse variety of gangrene is less common ; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the overlying pleura is intensely inflamed, 
and empyema or pyo-pneumothorax may be produced. 

Symptoms. — These are similar to those occurring in abscess of the lung, 
but are more acute. The patient is desperately ill, rigors are more common 
and sweating is more profuse. The breath has a peculiar feetor, which, on 
account of the presence of the skatole group of putrefactive products in the 
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gangrenous lung, has an almost feecal odour. The isputum is intensely 
oiTcnsive, and on standing separates into three layers, similar to those of the 
expectoration in cases of brouchiect|isis. Elastic tissues are usually present, 
but it may undergo rapid disintegration. Haemoptysis is not infrequent 
and may prove fatal. In rare cases gangrene is not accompanied by foelid 
expectoration, especially when developing in the insane, in young children, 
and in diabetics, or afjjer pulmonary embolism. ^The physical signs closely 
resemble those present in cases of pulmonary abscess, and are those of con- 
solidation before liquefaction occurs, and of excavation afterwards. The 
signs of the antecedent condition such as bronchiectasis, aneurysm, or 
malignant disease may also be present. 

Complications and Sequelae. — These are similar to those met with in 
pulmonary abscess, but owing to the rapid course and greater fatality of 
gangrene, they are not so common. Cerebral abscess may occur. 

Course. — The course is usually rapid, unless the disease is small and 
circumscribed. In rare cases of localised gangrene of small extent, absorption 
and subsequent fibrosis occur. 

Diagnosis. — The differential diagnosis is as for pulmonary abscess, the 
distinguishing features being the extremely critical condition of the patient 
and the revolting foetor of the breath and expectoration. X-Ray examination 
may give grejit assistance if the patient’s condition permits it to be made. 

Prognosis. — This is invariably extremely grave, though a few cases of 
localised gangrene recover spontaneously. The prognosis is improved by 
early operation in suitable cases. The outlook is said to be worse if the 
condition is apical, and diffuse gangrene is invariably fatal. 

Treatment. — Operation is indicated when the general condition of the 
patient permits, if the gangrenous area can be localised by physical signs 
or X-llay examination. Exploratory puncture should not be carried out. 
TJie other o])erative procedures are similar to those for abscess of the lung. 
Operation is coutra-indicated in cat.es of dift’use gangrene. The medical 
treatiiK^nt is in all respects similar to that for pulmonary abscess. Injections 
of neoarspbeu amine, in doses of 0*3 gramme, have given good results, especially 
in cases due to fuso-spirochaetosis. 


PULMONARY FIBROSIS 

Synonyms. — Fibroid Disease of tbe Lung; Chronic Interstitial Pneu- 
monia ; Cirrhosis of the Lung. 

Definition. — Pulmonary fibrosis is a late sequel of many acute and 
chronic inflammatory or irritative processes affecting the bronchi, lungs 
and pleura}. It is therefore rather of pathological than of clinical interest, 
and in no sense constitutes a separate disease, although the end-results 
are remarkably similar in different forms. It is described here partly in 
deference to tradition, and partly to point out the methods of diagnosis 
between the various causes producing such strikingly similar effects. 

iEtiology.— (1) The commonest cause is pulmonary tuberculosis, particu- 
larly the fibroid and fibro-caseous varieties. (2) The group of pneumo- 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisoning may induce fibroid changes. (3) Broncho^ 
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pneumonic processes, particularly the forms associated with measles and 
whooping-cough, may be followed by widespread fibrosis, especially in 
children. { 4 ) Although. fibroid induration is commonly described as a sequel 
of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, 
such as that produced by syphilis, leprosy, glanders or streptotrichosis. 
Similarly it occurs about infarcts, pulmonary abscesqps and parasitic cysts. 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
is referred to as “ brown induration.” This is usually of moderate degree 
and does not affect the clinical manifestations. (7) Chronic pleural affec- 
tions, particularly those leading to adhesions or causing pulmonary collapse, 
may induce fibroid changes within the lung, and these forms are described 
as “ pleurogenous cirrhosis.” (8) Any condition causing obstruction of a 
bronchus and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibrosis of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growtfi, cicatricial contraction 
and thoracic aneurysm. 

Pathology. — The fibroid overgrowth may be — (1) Massive or lobar ; 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any part of the connective tissue framework of the lungs and bronchi 
may contribute to the fibrosis. In the massive form, which generally affects 
the whole or the major part of a lobe or even of one lung, the appearances 
in cases due to tuberculosis differ from those due to other causes. In the 
tuberculous variety the primary distribution is apical, and evidence of other 
tuberculous processes may be apparent in the form of large or small dried- 
up cavities, inspissated caseous material or calcareous masses enclosed in 
fibrous strands. In non-tuberculous processes, the early localisation is 
commonly basic, and although the primary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the 
upper lobe primarily and fibroid tuberculosis may fall witli special stress 
upon the lower lobe. In both forms of fibrosis, bronchiectasis may result, 
although this is more common in the non-tuberculous cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
The affected area of the lung is shrunken and often devoid of air except for 
that in the bronchi and in the cavities. It is dark in colour, very firm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue-grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or liiay present one large excavation, due either to tuberculous 
cavitation or to bronchiectatic dilatation. There is nearly always thickening 
and adhesion of the pleura. The contraction of the abnormal fibrous tissue 
leads to marked displacement of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at. 
an apex. There may be simple puckering with or without pleural thickening 
and adhesion, or a dense mj^ss enclosing dried-up caseous matter or cal- 
careous spicules. In bronchitic or broncho-pneumonic processes a patchy 
fibrosis may occur, described as insular fibrosis by Fowler. 

Peribronchial fibrosis is common and figures largely in X-Bay reports 
on pulmonary cases. It is generally assumed that this is a sequel of tuber- 
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calous leaioDS acquired in early life. Although this is ))robably correct, it 
has not been incontrovertibly established. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — The symptoms of pulmonary fibrosis are, in the main, 
expectoration and dy£q)na3a together with those of the primary affection. 
In the non -tuberculous cases, bronchiectasis is so frequently associated 
that the symptoms and signs found are practically those of tlus condition. 
Even in tuberculous cases, some degree of bronchial dilatation is the rule, 
although the sputum is rarely offensive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it has the usual characteristic features. 
The dyspncea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart becomes embarrassed 
and begins to fail. Fever is usually absent, except when complications 
occur. 

The patients are generally spare, although nutrition may sometimes 
be well maintained until late. They ma^ show signs of deficient aeration 
in duskiness, cyanosis and congested cheeks. Polycythsemia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the fiattening and letraction of the 
affected side, with the dropped shoulder and compensatory spinal curvature. 
Movement is greatly restricted, contrasting with the increased expansion 
of the other side. The cardiac impulse is sometimes much displaced, 
especially in left-sided cases, when it may be in the left posterior axillary 
line or even under the angle of the scapula. In right-sided cases, it is drawn 
to the right of the sternum, even sometimes under or outside the right 
nipple. Vocal fremitus is usually diminished and percussion gives dullness 
of varying degree over the fibroid area, while the unaffected parts may be 
hyper-resonant from “ compensatory ’’ emphysema. The diaphragm may 
be drawn up, and the liver or stomach correspondingly displaced. The 
breath-sounds are often w'eak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these conditions can be 
rccoguibcd. The vocal resonance L diminished if there is much pleural 
thickening, increased if cavities are present. Adventitious sounds may 
be entirely absent, and when present vary from rhonchi and bubbling r&les 
to coarse metallic i&ics, acctirding to the presence or absence of excavation. 
X-Ray examination gives useful confirmation, showing displacement, excava- 
tion and pleural thickening. 

Course. — The course is invariably chronic, and may extend to years, 
even ten or twenty. 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction 
and of mediastinal displacement towards the affected side, especially if 
signs of cavitation are also present, is highly suggestive. In the absence 
of the latter some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement of the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very slight or absent. In such cases an exploratory 
puncture or an X-Ray examination may be helpful. 
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When the diaghosis of pulmonary fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. If the 
condition is apical, there is a presumption in favour of tuberculosis ; if basic, 
some other cause is more probable. Repeated examinations of the sputum 
should be made for tubercle bacilli, and if these prove negative, X-Ray 
examination may reveal ^ome cause such as new-growth, aneurysm or even 
foreign body. In some cases a careful considerat^pn of the history may 
afford a clue to the difignosis. 

Prognosis and Treatment. — 'i’hese depend upon the primary condition, 
but in most cases the latter is mainly symptomatic. 

PNEUMOKONIOSIS 

Synonyms. — Pneumonokoniosis ; Dust Disease of the Lung. 

Definition. — Pneumokoniosis corn[)rises all the ])athological changes 
induced in the bronchi, lungs and pleuras by the inhalation of dust particles. 

Etiology. — Predisposing causes. — Prieiimokoniosis is one of the occupa- 
tional diseases. It is practically limited to men, and usually develops 
between the ages of 25 and 40. Defective ventilation, bad hygienic con- 
ditions and alcoholism promote its incidence. 

Exciting causes. — Various forms of dust, both inorganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gritty 
the particles, the more marked are the changes induced. Organic forms 
of dust lead especially to bronchitic changes, the inorganic forms to pulmonary 
fibrosis. 

The following varieties are recognised : 

1. AnthracosiSf from coal dust (coal-miners’ phthisis). 

2. Siderosisy from the inhalation of line metallic particles in tin, copper, 
lead and iron-miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosis or chalicosis, met with in workers in quartz, ganiiister and 
slate quarries, also in potters (quartz-miners' phthisis, and y)otters’ asthma). 
Gold-miners’ phthisis, the most serious form of piieiimokoniosis, and especially 
prevalent in the South African gold mines, is due to the fine dust caused 
by the rock dribs. 

4. ByssinosiSy a rare variety, is met with in cotton workers, felt-hat 
makers, and the employees in shoddy mills. 

5. Asbestosis. — A condition found occasionally in those working in the 
manufacture of asbestos articles. 

Pathology. — The lungs of persons living under rural conditions are 
practically free from deposited pigment. A certain amount of carbon 
is invariably present in the lungs of town-dwellers, giving them a dark- 
giey mottled appearance, but producing no pulmonary fibrosis. In 
coal-miners this occurs to such an extent that the lungs are black 
(anthracosis), although even here little fibrosis occurs, except in miners 
of hard coal or anthracite. In sidorosi.s and silicosis, fine sharp particles 
of metallic oxides or silica are deposited in the lung tissue. In asbestosis, 
curious irregular discoid structures of golden yellow colour and containing 
iron, now called '^asbestosis bodies,” are found in the lungs and in the 
sputum. There is also much fibrosis, and tuberculosis is liable to be a later 
development. 
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It is generally accepted that these particles are conVeyed to the bronchi 
and alveoli by inhalation. It has been suggested by Calmette and others 
that they are swallowed and reach the lungs through the mesenteric and 
bronchial glands. It is admitted that particles can reach the lungs by this 
route under experimental conditions, but this factor is certainly of small 
importance in the genesis of pneumokoniosis. Jfn normal breathing, most 
of the coarse particlesi are detained in the nose, and are discharged with the 
nasal mucus, whereas in mouth- breathers they readily gain access to the 
trachea and bronchi. Even then, the coarser j)articles may be discharged 
in the expectoration through the agency of the ciliated epithelium, but, 
owing to the catarrhal processes induced by the irritation of the inhaled 
dust, this epithelium may be desquamated and the absorption of the particles 
is promotcid. As a further consequence of this initial bronchitis, the finer 
particles may reach the alveoli, and passing between the epithelial cells, 
gain access to the tissue s])aces, or in some cases they may be taken up 
into special “ dust cells.” Later, particles of dust become deposited in the 
connective tissue, and chronic peribronchial and perialveolar fibrosis develops. 
The bronchial glands also become enlarged and pigmented by the deposition 
of similar particles conveyed by the lymphatics. Other changes more or 
loss constantly present arc emphysema, pleural adhesion and bronchiectasis. 

The relationship to tuberculosis has been much debated. It is now estab- 
lished that jmeumokoniosis is uon-tuberculous in origin, and that it may 
rem.iin so throughout its course. On the other hand, certain forms un- 
doubtedly favour the development of tuberculosis. Li England and Wales 
coal-miners suffer less from tuberculosis than do all other males. On the 
other hand, gold-miners are extremely liable to it. It would appear that 
the determining factor is the presence of particles of silica. Silicates, as 
in clay, do not induce tuberculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate quarriers do not acquire tuber- 
culosis very readily, while metalliferous miners working in quartzite very 
frequently suffer from it. Mavrogordato describes three types of silicosis. 
( I ) Silicosis, the damage found being due to dust alone. It is non- progress) ve 
if exposure ceases. (2) Tuberculo-silicosis, in which mo.'^t of the damage 
i.s due to dust and tuberculosis is secondary. (3) Silico-tuberculosis, m 
which the cliief le'iions are due to the tubercle bacillus and the silicosis is 
secondary or at any rate less marked. Haldane and Mavrogordato have 
demonstrated that particles of coal arc absorbed by the “ dust cells ** whose 
movements arc thereby stimulated, with tlic result that they appear in the 
black spit, which is therefore a healthy sign. The particles of silica are also 
absorbed by these “ dus*b cells,” but no stimulus to their movement is in- 
duced and they remain m situ. 

Post mortem, the lungs are generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, reddish-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs arc firm, and often gritty. Small hard 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi are inflamed and sometimes dilated. Some degree 
of emphybema is usually apparent. If tuberculous lesions are also present, 
these vary from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveolar 
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walls are thickened^ the connective tissue is everywhere found to be in- 
creased, the dust cells ” may be seen in the connective tissue or in the 
alveoli, and particles o£, pigment or siliea are found widely deposited in the 
connective tissue cells. 

Symptoms. — The onset is insidious, bronchial irritation and cough, 
especially in the morning, ^may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ” of anthracosis. Tinging of 
the sputum and later haemoptysis occur, but these suggest the possibility 
of superadded tuberculosis. The patient may appear healthy and be but 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age are not uncommon. 

The physical signs are not characteristic ; at first they are simply those 
of persistent bronchitis, then emphysematous , changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests may be necessary 
to establish the diagnosi.s. Examination by X-Rays may be helpful ; at 
first there is an increase in the reticulation and later nodulation, somewhat 
like that of miliary tuberculosis. At a still later stage, the nodules become 
larger, and there is increa'ied fibrosis. The changes characteristic of tuberculosis 
may be super-added. 

Complications and Sequelae. — The most important com])lication is 
tuberculosis, which forms the terminal stage of many cases of silicosis. This 
may be suspected when fever, night sweats, hflcmoptysis or emaciation 
develop. Bronchiectasis of considerable degree sometimes results as a 
consequence of the fibrosis, and leads to the symptoms and signs character- 
istic of that condition. 

Course. — This is progressive, unless the sufferer is removed from the 
exciting causes. Anthracosis runs a very chronic course, siderosis some- 
what less so, while gold miners only live a few years (5 to 6 — Oliver) after 
the onset of the disease. 

Diagnosis. — The diagnosis can usually be made frorn the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dusty occupation. In the early stages, cigarette-smoker’s cough and 
bronchitis may give rise to difficulty. In the later stages, the possibility 
of a primary fibroid tuberculosis has to be considered. 

Prognosis. — This is unfavourable except in anthracosis. If recognised 
early, and if the patient is taken from the dusty conditions, recovery may be 
anticipated. The development of tuberculosis affects the outlook very gravely. 

Treatment. — Prophylactic , — Every means should be adopted to avoid 
the dusty conditions leading to the disease. Mines should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw awiy 
dust. Sprays or jets should be used with drills to moisten the dust produced. 

Curative . — ^Directly the condition is diagnosed, the patient should be 
advised to change his occupation. Nutrition should be kept at a satis- 
factory level. Symptoms and associated conditions, such as bronchitis or 
tuberculosis, shodd oe treated on general principles. 
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PULMONARY TUBERCULOSIS 

Synonyms.— Phthisis ; Consumption; Decline. 

Pulmonary tuberculosis embraces all the abnormal conditions induced 
by infection of the lungs, pleurae and bronchial^ glands with the tubercle 
bacillus. • 

Etiology. — Predisposinq Causes. — Age. — The maximum age incidence 
is between the 1 5th and 45th years, although the disease may be encountered 
at any age. Senile tuberculosis is more common than is generally recognised. 

Sex. — The disease is more frequent in males, but between the ages of 
5 and 15 the female sex shows a preponderance. 

Heredity. — Pulmonary tuberculosis certainly occurs with undue fre- 
quency in certain families. Since the direct transmission of the tubercle 
bacillus to the infant is extremely rare, two explanations seem possible — 
(1) Children born of tuberculous stock may inherit an increased suscepti- 
bility or diminished resistance, the tuberculous diathesis ; or (2) they may 
contract tuberculosis on account of their exposure to massive infection in 
early life. 

Eace. — Differences in racial susceptibility probably depend upon the 
degree of inherited resistance acquired by the race from infection of previous 
generations. Native races suffer severely when first exposed. In Europe 
the Irish are particularly susceptible, whereas the Jews are relatively immune. 

Climate. — Tuberculosis occurs in all climates. The prevalence of strong 
rainy winds and defective subsoil drainage may tend to increase its 
incidence. 

Occupation. — The highest mortality from tuberculosis occurs in England 
amongst the workers in dusty occupations, thus Cornish tin miners head 
the list. On the other hand, coal miners are notably free from the disease. 
Any conditions leading to overwork or to underfeeding increase the liability 
to tuberculoftis. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the spread 
of the disease, caiLsing both lowering of the re.^^istauce and increased facilities 
for direct infection. 

Trauma. — Trauma, involvnig tiie chest -wall, may be folloAved by active 
pulmonary tuberculosis. This is probably because the injury leads to 
activity of previously arrested disease, rather than to fresh infection at a 
spot of lowered resistance. 

Gassing. — In certain cases the inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may nossibly prepare the ground 
for reinfection, but it is noi a lacior ui groat aeliological importance. 

The influence of other diseases and conditions. — The following diseases 
predispose to the development of pulmonary tuberculosis : measles, 
especially when complicated by broncho-pneumonia, whooping-cough, 
influenza, pneumokoniosis, alcoholism, diabetes, syphilis, congenital heart 
disease and insanity. Tuberculosis may manifest itself for the first time 
during prolonged lactation or after repeated pregnancies ; when previously 
existent it often remains quiescent during pregnancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmonary tuber- 
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culosis not infreqiicAtly coexists with mitral stenosis. A partial antagonisiu 
between tuberculosis, asthma, emphysema and gout has been assumed. 
Cases apparently folloii^ring pneumonia* pleurisy or bronchitis are usually 
tuberculous from the onset. 

Exciting Causes. — TIjc causal organism is the Bacilhtft tuberculosis, 
discovered by Koch in 1^S2. It exists in four main forms, human, bovine, 
avian and reptilian ; only the two former usually Qccur in man, but avian 
infection has been recorded. The human type is found in over 97 per cent, 
of pulmonary tuberculous lesions. In glandular tuberculosis up to the age 
of 5 years, over 80 per cent, of the bacilli isolated conform to the bovine 
variety. In tuberculosis of bones and joints up to the same age, 29 per cent, 
of the cases are of bovine origin. 

The bacilli may gain access to the body by inhalation, by alimentary 
ingestion, through the tonsils, through the skin, or possibly, in rare instances, 
by hereditary transmission. It is probable that jn the majority of cases 
of pulmonary tuberculosis in adults, the organisms are carried direct to the 
lungs in the inspired air, and Ohon showed that in children, who had died 
of tuberculosis of the lungs, a jirimary focus was present in the lungs in 
92*4 per cent. As, however, extensive tuberculous lesiom are frequently 
found in the bronchial glands in cases of pulmonary tuberculosis, it is believed 
by some that the glands arc primarily aftected, and that the bacilli pass 
from them to the lungs, either against the lymphatic How or in the blood 
stream. Calmette and others liave demonstrated that the bacilli may gain 
access to the bronchial gland.s from the alimentary tract through the 
lymphatic duct, or from the tonsils through the cervical and mediastinal 
glands. Cases have been recorded in which primary cutaneous infections 
have been followed later by active pulmonary tubcTCulosis. Direct tians- 
mission of the tubercle bacillus is believed tr) occur only when the mother 
is sufEering from advanced tuljcrculosis, and even then is of great rarity. 

The incubation period of lul)erculosis is uncertain, owing to the difliculty 
in determining when infection takes place. It is now believed by many 
authoritias that the majority of indivicluals are originally infected in infancy 
or early childhood, either from the ingestion of tulierculous milk, or by 
the inhalation of bacilli from diied sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in early life arc frequently of the bovine type, whereas 
in pulmoniiry tuberculosis they are almost invariably of the human variety, 
it IS probable that reinfection is the more commdh, since mutation of type 
has not so far been proved. 

Provided tliat the proper precautions are taken, tin* risk of infection 
from person to person is not great, and only exists in “ open cases of 
tuberculosis, t.c., in cavses with tubercle bacilli in the sputum. There is no 
increased incidence in workers in hospitals or sanatoria for consumptives, 
and the occurrence of conjugal disease can be as well explained by mating 
of those with hereditary diathesis, as by direct infection. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tuberculosis. They 
appear first near the apex. This may be due to the relative immobility of 



PULMONARY TUBERCULOSIS 1167 

this portion of the lung, possibly as the result of calcification of the first 
costal cartilage (Freund), but in some oases the bacilli may spread from the 
cervical to the supraclavicular glaoda and thence to the adjacent lung. 
In some cases the earliest lesion is found in the subclavicular region well 
below the apex. It may commence in a subacute manner. In such cases, 
an area of localised deposit may be seen on radiological examination — known 
as Assmann’s focus (Refiecker’s '*fruh infltrat ”). "fiie initial deposit is usually 
in or around the small bronchioles of the third to fifth degree (Hirschfeld s 
bronchioles). The inflammatory swelling of the bronchioles obstructs their 
lumen, leading to collapse of the alveoli beyond and the formation of broncho- 
pneumonic areas. At the same time peri-bronchiolar inflammation develops. 
In children there is, in the majority of cases, a jirimary lung focus (Ghon’s 
focus), with secondary deposits in the bronchial glands. 

Secondary Caanoes. — 1. Caseation. — The tubercle is avascular, and 
owing to this, and possibly also to the action of tubercle toxins, coagulation 
necrosis and fatty degeneration frequently ensue. This combined process 
is known as caseation and results in the formation of structureless, cheesy 
mass. Further changes may now occur, either softening, with the develop- 
ment of a “cold abscess” filled with tuberculous “pus,” or calcification, 
with the subsequent formation of gritty masses known as “ pneumoliths.” 

2. Cavitation. — Cavities result from the liquefaction of caseous areas, 
and the expectoration of the resulting debris. They may be no larger than 
a pea, or may occupy the whole of one or more lobes. A recent cavrity has 
an irregular outline, with rough, shaggy walls and a vascular line of demarca- 
tion. it is often traversed by trabecuhe, formed by bronchi and vessels 
which may bo partly or com])lotely obliterated, while sometimes the trabecul® 
consist of condensed lung tissue v/hich originally separated adjacent cavities. 
In chronic cases, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its interior becomes lined by a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walls or in the trabecula} of the cavity, the former being the more 
common. In some cases, where Innemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis. — Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taken place. 

In the majority of deaths from all causes, old tuberculous lesions are 
found post mortem near the. apex of one lung. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleura. 

Dis.SEMFNATioN \N TriKfljUNOS.” -Thc disease may spread from the primary 
peri-bronchial deposit--(a) By direct infiltration ; (h) By the peri -bronchial 
lymphatics and capillaries, loading to a racemo.so appearance or to peri- 
bronchial fibrosi.s : (c) By thc subpleural and interstitial lymphatics, with 
localised miliary dissemination ; (d) By inhalation into a bronchus of tuber- 
culous material, which is then carried to other parts of the same or to the 
opposite lung -this not infrequently happens after haemoptysis; (e) By 
the blood vessels, e.q. generalised miliary tuberculosis may result from erosion 
of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary 
tuberculosis will now be described. 
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1. Acute Milia'rt Tuberculosis. — primary caseous focus may be 
discovered at the apex of one lung, in the bronchial glands, or at some distant 
spot in the body. Local erosion of a vein may be found, accounting for the 
dissemination of the disease. The lungs are usually studded with minute 
grey tubercles, the smaller ones requiring a hand lens for their recognition. 
In very acute cases deatlj occurs before any secondary broncho-pneumonic 
changes take place. Miliary tuberculosis may develop as a terminal event 
in chronic fibro-caseous or fibroid tuberculosis. The tubercles are then found 
in large numbers around the old foci of disease, but to a less extent in the more 
remote portions of the lung. 

2. Acute Caseous Tuberculosis. — Large areas of consolidation form 
rapidly, which differ histologically from the common chronic tuberculous 
broncho-pneumonia in that the alveolar exudate is more definitely inflam- 
matory and contains fibrin. In the rare lobar cases, the rapid caseation and 
the presence of tubercle bacilli show that the gaseous pneumonia is a 
specific process. Firm yellowish patches, which may be confluent, arc seen, 
usually scattered throughout both lungs. The affected areas are airless 
and sink in water. Softening is generally present in varying forms up to 
actual cavity formation, which may be extensive, involving even a whole lobe. 

3. Fibro-caseous Tuberculosis. — This is the commonest variety of the 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseous and fibrotic changes. The early lesions are miliary or broncho- 
pneumonic, but areas of caseation in varying stages arc always present. 
The older lesions show considerable fibrosis, the strands of sclerotic tissue 
being pigmented and glistening. The earliest lesion is usually near the apex 
of the upper lobe at the back, more rarely a little lower and towards tlic front. 
The apex of the lower lobe is next affected, and the disease then spreads 
in the direction of the interlobar septum. The apex of the upper lobe of the 
opposite lung is next involved (Fowler’s law of spread). Pleural adhesions 
are usually present over the oldest lesions, and in the interlobar fissures. 

4. Fibroid Tuberculosis. — Fibrosis may be localised around a small 
arrested lesion, or may spread throughout a lung in which caseation or 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the interstices of the fibrous tissue, which is usually pigmented, 
inspissated caseous material, calcareous ])atche3, or cavities are seen. The 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying pleura is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of ,the fibrosed one, may show compensatory emphysema. 

The bronchial glands . — The tracheo-bronchial glands are affected in all 
forms of pulmonary tuberculosis. They are enlarged, sometimes pigmented, 
and may present miliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

The pleura. — This, too is almost constantly affected. The edmmonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with miliary tubercles, 
leading to a large serous effusion. 

The post-mortem appearances of the lesions situated in the other organs, 
fotind as complications of pulmonary tuberculosis, are described in the 
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respective sections dealing with them, and include tuberculous meningitis, 
peritonitis, enteritis and gcnito-uiinary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms. — The symptoms fall into three groups (Pottenger) — (1) 
pulmonary, such as catarrh, expectoration, haemoptysis and pleurisy; (2) 
reflex, such as pain, coj^gh and laryngeal irritabilii^ ; (3) toxajmic, including 
malaise, tachycardia, pyrexia and loss of weight. 

Onset. — The mode of onset is very variable, but certain forms can be 
recognised. 

(а) Insidious. -The early symptoms may be malaise, ansemia, amenor- 
rh(Ba, cardiac irritability, progressive loss of weight, and slight rise of tem- 
perature. generally towards evening. Cough and expectoration often appear 
only when the signs in the chest are quite apparent. When there is intestinal 
stasis, the cutaneous pigmentaiiion may suggest the diagnosis of Addison’s 
disease. 

(б) Catarrhal A series of febrile “ colds ” may usher in the disease, and 
such a sequence is always suspicious. 

(c) Phthisis ab hsemoptoe. — Haemoptysis may first draw attention to the 
lungs. It may be slight, and is then due to early congestion around the 
focus of infection. If it is more marked, it indicates breakdown of an old 
arrested lesion, or may afford dramatic evidence of extensive disease which 
had not been recognised previously. 

(d) Laryngeal. — Hoarseness or a])hoiiia may be the first symptom, but 
lar 3 mgcal tuberculosis is usually secondary to pulmonary disease, although 
the latter may have been unsuspected. 

(e) Gastro-intestinal. — Anorexia and flatulence often occur early. When 
they are accompanied by slight loss of weight and pyrexia, the possibility of 
pulmonary tuberculosis should bo suspected. 

(f) Pleural. — Dry ])leurisy is a frequent manifestation of latent pulmonary 
tuberculosis. When a seroiu^ effusion develops, its tuberculous character can 
be determined by laboratory investigations. Pneumothorax, developing in 
a previously healthy indi\ idual, is a r<ire but serious clinical mode of onset. 

(g) Pneumonic. — “ Galloping " consumption often begins with pneumonic 
manifestations, csjiccially in the young. 

(A) Traumatic. — Pulmonary tuberculosis may follow injury or “ gassing,'’ 
as described under aetiology. 

(t) Neurasthenic. — Neurasthenia may occur as a complication of tuber- 
culosis ; but in some cases an initial neurasthenia dominates the picture, and 
the pulmonary lesion is oflly detected on careful examination. 

(j) Malarial. — Regular attacks of sweating and fever may occur, especi- 
ally in those who are or who have been residing in malarial climates, 
suggesting malaria, but in reality due to tuberculosis. 

(A) Associated with other diseases.— Tuberculosis may follow immediately 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by broncho-pneumonia. In some case.-* it develops at a later period after the 
acute disease. 

(i) Senile. — In old people an insidious onset is common. The disease may 
be of bronchitic type, and the signs are often masked by emphysema. There 
may be little or no rise of temperature. 

74 
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The chief sympIoms of pulmona^ tuberculosis are — 

Cough . — This varies considerably in different types of disease. It may be 
very slight or absent in generalised miliary tuberculosis, or in any form in 
the insane. It is sometimes dry, persistent and ineffective, especially in 
miliary extension in the lungs from an old focus of disease, in bronchial 
gland tuberculosis, or in pleurisy. When there is associated bronchitis or 
caseation, the cough is usually accompanied by expeqjtoration, which, if very 
tenacious, may lead to retching or even to vomiting, particularly in the 
morning. In laryngeal tuberculosis the cough is husky and frequently 
painful. 

Expectoration . — In early disease there is usually no sputum, and in some 
cases, more especially in the fibroid type, widespread lesions may be present 
with practically no expectoration. When caseation is in progress, or when 
there is secondary infection with bronchitis, the sputum may be abundant 
and amount to as much as 20 or more ounces in tjie 24 hours. It may In* 
clear or mucoid, or thick tenacious muco-pus. If mucoid, it often contains 
small particles, the size of a pin’s head or larger, of yellow caseous material. 
Nummular sputum may be met with in active caseous disease, especially ^vitli 
excavation. This consists of flat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tuberculosis the sputum is usually 
inoffensive, but may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phthisicus). If bronchiectasis or 
gangrene occurs as a complication, the expectoration becomes typically 
maladorous. Pulmonary calculi or pneumoliths, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in size 
from a pin’s head to a pea, are irregular in outline and sometimes branched, 
being derived generally from the walls of a cavity. Although the occurrence 
of these docs not necessarily indicate fresh activity in the lungs, yet such a 
possibility should always be suspected, and a careful watch maintained on 
the temperature during the next few days. In some cases larger pneumoliths. 
as big as a cherry, may be coughed up, and these are frequently derived from 
caseous tracheo-bronchial glands. They may give rise to alarming symptoins 
at once, and be the forerunner of fresh activity in the lungs. 

The albumin reaction. — The significance of albumin in the sjnitum has 
been investigated by Kidge and Treadgold. It is found in nearly all cases 
of active pulmonary tuberculosis, and in the absence of tubercle bacilli, 
three consecutive negative albumin tests are strong evidence against the 
presence of active disease. Albumin, however, also occurs in the sputum 
in other destructive lesions of the lungs. 

Microscopical examination. — ^The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The small 
yellowish caseous particles should be selected from the sputum, and appro- 
priately stained. If no tubercle bacilli are found, samples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be eje- 
amined. The cells present are usually of the mononuclear type either 
mononuclear leucocytes or altered alveolar epithelial cells. The presence of 
elastic tissue indicates that destructive pulmonary lesions are in pro- 
gress. Secondary infecting organisms may be demonstrated by cultural 
methods. 

DyepncBa . — Slight dyspnoea occurring early in the disease may be due to 
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dimimshed movement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspnoea is proportional to the amoimt of 
lung tissue involved. In addition, •cough and pyrexia play a part in its 
production. Complications such as pleurisy, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pnoea even in acute and rapidly spreading dise^e. In arrested cases the 
dyspnoea is proportional to the extent of fibrosis. 

Cyanosis . — This is not an early symptom of tuberculosis. It is dependent 
upon the amount of lung tissue involved, but is increased by the coexistence 
of emphysema or cardiac failure.' The typical “ hectic flush ” of tuber- 
culosis is a vasomotor effect caused by toxaemia. 

Pain . — Not every sufferer from tuberculosis experiences pain, even in the 
acute stages of the disease. The commonest cause of pain is dry pleurisy. 
When the diaphragmatic layer of the pleura is affected, pain may be referred 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
phthisis there is frequently a dull, aching pain in the chest, which is more 
noticeable in damp weather. This is caused by the contraction of the 
condensing fibrous tissue. Cutaneous tenderness of the chest-wall is met 
with in some cases of advanced disease, and is probably due to a cachectic 
neuritis. A “ cold abscess ” forming along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest- wall. Cough may be painful, 
especially when paroxysmal or frequent, the pain being referred to the costal 
attachments of the diaphragm and upper abdominal muscles. The sudden 
occurrence of pneumothorax may cause such severe pain as to induce collapse ; 
but when of more gradual onset no severe disconffort may be experienced. 
Tuberculous laryngitis may be the cause of very great suffering. 

Night sweats . — ^Although not pathognomonic, night sweats occur more 
frequently in tuberculosis than in other diseases. They are met with in all 
stages of active lesions, and may be of great severity. 

Loss of weight . — 'Ihis is often an early symptom. It is most marked in 
' acute disease and in the late stages of chronic fibro-caseous tuberculosis. 

Fever . — Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tuberculosis, although it docs not follow that the 
disease is arrested when there is no fever. During treatment the tempera- 
ture should be recorded at certain definite hours in the day. (a) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97° or 98° F. in the mouth, 
and 97°'2 to 99° F. in the rectum. This temperature should be taken in bed, 
before eating or drinking. (6) At 1 p.m., after the hour’s recumbent rest, 
(c) At 6 p.m. (d) At 9 p.m., after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.m. 
In most sanatoria the rectal temperature is taken, and a centigrade thermo- 
meter employed. The temperature is dependent upon the extent and the 
activity of the disease, and upon the amount of exercise taken. 

(а) In acute miliary tuberculosis. — It may be continuous or remittent, and 
the “typus inversus” is not uncommon, the morning temperature being 
higher than the evening. 1’his is generally regarded as a sign of grave 
prognosis. 

(б) In acute caseous tuberculosis the high temperature at the onset is con- 
tinuous, and the record resembles a pneumonic chart. When caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4° or 5® F. 
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This is probably due^^to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-easeous tuberculcftis there is no characteristic tempera- 
ture record. There may be only a very slight rise occurring at intervals of a 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Sta^e 2. Inman’s classification). Further an afebrile 
ambulant patient may over-exert himself, and by excessive auto-inoculation 
develop a sharp rise of temperature wliich subsides in a few days with rest. 
The temperature chart is thus a guide to prognosis and to treatment, and if 
acute miliary tuberculosis or caseation occurs, a typical temperature varia- 
tion ensues. 

(d) In fibroid tuberculosis the temperature is usually normal, unless ex- 
cessive auto-inoculation results from exercise, or the disease advances. The 
occurrence of hromoptysis may have a very definite effect upon the tempera- 
ture. In some cases it is not followed by pyrexia, butif the inhaled blood leads 
to a hasmoptoic bronchitis, there may be a slight degree of fever lasting for a 
few days. When a definite and persistent pyrexia follows, it usually indicates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to a distant portion of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Hcemoptysis . — Haemoptysis occurs at some stage of pulmonary tuber- 
culosis in about 50 per cent, of all cases. With early lesions the sputum is 
only streaked. This may result from the congestion of tuberculous bronchitis, 
or from a small area of collapse or broncho-pneumonia. In the pneumonic 
or broncho-pneumonic forms rusty sputum may be seen. Profuse haemo- 
ptysis generally occurs in chronic disease ; but it is occasionally met with in 
acute caseous forms. Recovery may take place after coughing up 2 or 3 
pints, or death may ensue rapidly from suffocation before any considerable 
quantity of blood has been expectorated. After the cessation of bleeding 
tne sputum may be coloured for several days. The source of jjrofuse haemo- ' 
ptysis is generally an aneurysm of a branch of the pulmonary artery lying in a 
cavity or in a fibroid lung, although occasionally ulceration without previous 
aneurysm formation may occur. In the majority of cases haemoptysis begins 
while the patient is lying down or resting, so that exercise or work are not 
frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at first is as a rule bright and frothy 
but some clots may be present ; later it is mixed With muco-purulent expec- 
toration, in the form of clots or streaks. 

Circulatory system . — The heart may be small, but the right side often 
hjrpertrophies in chronic fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood-pressure is usually low in the stages 
of activity, and a steady rise during treatment is a favourable wgn. If 
tuberculosis is coexistent with other diseases, such as atheroma, which raise 
the blood-pressure, higher readings are naturally obtained. 

The blood . — ^The red cells are usually normal in number, but there may 
be a slight ansemia. On the other hand, when there is much cyanosis, or 
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after sanatoiium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased. 
A polymorpho-nuclear leucocjrtosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
difierential count of the polymorpho-nuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by Arneth. An increase in number of immature 
cells with only one or two nuclear lobes constitutes a deviation to the left from 
the normal, and raises the Arneth index. This IsBvo-deviation is said to in- 
dicate toxsBmia, and if it is not present, the disease will probably be chronic. 

Alimetilary system , — The tongue is usually clean and the appetite good 
even in cases with marked fever. When tuberculosis of the larynx is present, 
there is frequently severe dysphagia. Dyspepsia may be complained of, 
usually of a nervous type. Anore2da, flatulence, distension with nausea are 
the commonest symptoms, pain being rarely noticed. There may be marked 
intolerance of fat in the diet. The early hyperchlorhydria in tuberculosis, 
previously described, has not been confirmed by Mohler and Funk in America, 
using the fractional method of gastric analysis. Atonic dilatation of the 
stomach may occur in some cases towards the end of the disease. Constipa- 
tion is common ; on the one hand, diarrhoea may occur apart from intestinal 
ulceration or lardaceous disease. 

Nervous system . — The classical “ spes phthisica ” is distinctly rare, but 
when present is very striking from its contrast with the realities of the disease. 
It is most commonly scon in acute caseous tuberculosis. More often the 
patient becomes emotional and self-centred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops. Neuras- 
thenia is frequent, and as mentioned above, may lead to errors in early 
diagnosis. Insomnia may be due to cough, pyrexia, night sweats or pain, 
especially in laryngitis. With marked cachexia, a definite peripheral 
neuritis may occur. 

GenitO’urinary system. — In the early stages there is often an increased 
sexual desire, and this may recur when arrest is taking place. This is 

! }robably in part due to the therapeutic regime, the rest, abundant food and 
ack of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, all sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrhoea. Women 
remain fertile even in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, and casts or even sugar may be 
excreted without the occurrence of true nephritis or diabetes. 

The Physical Sior^rs of Early Disease. — The general appearance 
of the patient may be healthy, or may be that of malnutrition with 
the characteristics of the “ habitus phtlusicus,” the hair being lank and 
lustreless, the skin white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which although useful, 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
back hairy and the thoracic cutaneous venules dilated. When present around 
the upper thoracic vertebral spines, they are sometimes known as “ the vari- 
cose zone of alarm.” Deficient movement may be observed below one 
clavicle, at the point of one shoulder, or at the lower costal margin. The‘ 
corresponding shoulder may be slightly drooping, with flattening above or 
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below the clavicle, ahd slight hollowing of the supra-spinous fossa with wasting 
of the trapezius muscle may be observed. Pottenger regards these shoulder 
signs, when not due to .scoliosis or kypho-scoliosis, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
In women it may be noticed that the breast on the affected side is smaller 
and hangs at a lower level, although a non-tuberculous mastitis is sometimes 
seen causing enlargement,' especially in males. ^ 

Palpation confirms the diminished expansion, and reveals a slight 
increase of vocal fremitus over the affected area of the lung, usually at one 
apex. The normal increase in fremitus of the right apex over the left must 
be borne in mind, in order to prevent mistakes. 

With light percussion slight dullness and a small increase in the sense 
of resistance can be detected. 'J'his is usually moat apparent in the 
supra-spinous and upper interscapular regions. The extent of pulmonary 
resonance above the clavicle, known as “ Kriinig’s isthmus,” may be 
diminished by J to 1 inch on the affected side. 

Various types of breath-sounds may be heard over the affected portion 
of lung. They are — (a) weak inspiration, with expiration vesicular or 
inaudible ; (b) cog-wheel inspiration, with expiration vesicular, prolonged 
or rarely jerky ; (c) the “ granular ” breathing of Grancher, the breath- 
sounds being somewhat coarse and irregular, suggesting fine or distant 
rales, although none can be definitely detected ; (dj harsh inspiration, with 
expiration vesicular or prolonged ; (e) broncho- vesicular breathing ; (J) 
definitely bronchial when early consolidation is in progress. 

Often there are no adventitious sounds. CJccasionally a few small 
rhonchi or fine crackling or bubbling rales may be heard with the first 
few deep breaths, or only with the inspiration immediately following 
coughing. If rales are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectatic rales, emjDhyscmatous rales audible along the sternal margin, 
and pleural friction or fascial creaks. 'J'here is usually a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely this extends away from the trachea in front, and from the 
vertebral spines behind, the more reliable is the sign as an indication of 
disease. 

Mensuration is seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case can be obtained by cyrtometry. 

The Puysical Bigss op Consolidation. — Limitation of movement 
and flattening over the affected part of the lung, 'Tisually the apex, is now 
more noticeable. 

The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense 
of resistance is correspondingly increased. 

The breath-sounds are bronchial, or in acute caseous disease may even 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium crackling 
rales are heard with inspiration, especially after coughing. When active 
softening is in progress the rales frequently become coarse and sticky. 
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The voice conduction is much increased, bronchophdny and whispering 
pectoriloquy being audible. 

Mensuration may confirm the presence of flattening. 

The Physical Signs of Excavation. — Flattening of the cheat-wall 
and diminished movement over the cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoulder, and 
wasting of the shouldei;-girdle muscles. ^ 

The diminution of movement is confirmed by palpation. Vocal fremitus 
is generally increased owing to the surrounding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A peculiar boxy or cracked-pot ” note, the “ bruit de pot 
fele,” is obtained over large superficial cavities, especially when communi- 
cating with an open bronchus. This is best heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhardt’s sign (alteration of note 
with the position of the body) is supposed to indicate a cavity of opal shape. 
Tt is rare, and of little value. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or 
amphoric, according to the size of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may be distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually r&les 
are audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a metaUic tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the whole of 
one lung, a typical bruit d'airain is at times obtainable. Voice conduction 
is increased, bronchophony and whispering pectoriloquy are present, and in 
some instances post-tussive suction is heard. 

Mensuration affords a graphic representation of the flattening of the 
chest- wall. 

The ParsicAL Signs of Fihkosis. — The chest is asymmetrical, the 
aficcted side being flattened and moving little, while compensatory scoliosis 
or kypho-scoliosis is often present. The cardiac impulse is seen to be 
displaced towards the allected lung and may be higher or lower than 
normal. It may be drawn over to the right axilla, or on the left side as 
far back as to the posterior axillary line, or even to the angle of the scapula. 
The intercostal spaces may be retracted, and dilated venules are sometimes 
seen over the front of the chest as the result of obstruction, caused by 
displacement of the mediastinum and traction on the deeper veins. 

Diminution of movement is confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
or diminished ; the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-sternal hne. The cardiac 
dullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 
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The breatb’Soun&s are weak and distant, unless modified by the presence 
of a cavity. 

Often there are no adventitious sounds, although fine or medium rales of 
a sticky or metallic nature may be heard. The voice conduction is usually 
diminished, and there is no pectoriloquy unless excavation has occurred, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease, the lesions are not so 
clear-cut and well-defined. In a case of some duration different stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis may be present in different lobes of 
the lungs, and so it is possible to determine the site of origin and path of 
spread of the disease. 

Certain other signs are occasionally seen in jnilmonary tuberculosis. 

Myoidema is an undue irritability of the muscles to direct mechanical 
stimulation, revealing itself by a flickering fibrillary; contraction on tapping 
with the finger, and may occur in tuberculosis at all stages. It is best seen over 
the pectorjjlis major on the affected side. It may be present quite early, but 
is not pathognomonic, as it may occur at any cachetic state. 

Clubbing of the fingers is commonly seen in chronic cases, the nails 
are curved and present a parrot-beak upj)earance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is only seen in 
fibroid lesions with bronchiectasis. 

Hilum Tuberculosis. — The existence of a special type of pulmonary 
tuberculosis commencing at the root of the lungs and extending thence in a 
fan-shaped manner along the bronchi has been postulated by some in recent 
years, chiefly on X-Ray evidence. While lesions in the middle zone of the lung 
are sometimes revealed by X-Ray examination, it is more than doubtful 
whether this condition merits recognition as a separate variety of the disease. 

Pulmonary Osteo-artiiropatuy. — In cases with broncliiectasis the 
joints also may be affected, swelling occurring especially in the wrist, ankles 
and knees, and rarely in the liips and shoulders. A serous effusion into the 
joints may be present. Pain is usually slight, but tlicrc is much deformity 
and functional impairment. X-Ray examination reveals productive periosteal 
changes, which may also affect the long bones and the spine. 

Radiography of the Chest. — If possible, the chest should be examined 
in every case with the fluorescent screen, and a photograph taken on a film 
or plate. Certain important points can only be determined by a screen 
examination. The chief of these are the respiratory movements of the dia- 
phragm, lighting up of the apex of the lung with inspiration, and the cardiac 
pulsation. Unilateral restriction of diaphragrasrtic movement not infre- 
quently occurs in early apical tuberculasis, but as it may be observed under 
other conditions, notably with pleural adhesions, it is not diagnostic. The 
film will show the extent of the disease and in some cases it may suggest the 
existence of activity ; thus areas of consolidation, caseation or excavatiop 
can be demonstrated, and thickening of the pleura, pleural effusion and 
pneumothorax give their characteristic appearances. 

The significance of root shadows ” is still debatable. Although the 
presence of calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of the radiating shadows is a matter still under 
discussion. They may be due to peribronchial thickening, caused by the 
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formation of fibrous tissue, or may merely represent tke shadows cast by 
the branches of the pulmonary artery. 

A film is not of crucial value in determining the presence or absence of early 
disease ; slight diminution of translucency of one apex may be due to an old 
arrested lesion, or, on the other hand, there may be definite physical signs of 
active disease, without abnormalities being found on X-Ray examination. 
The heart shadow is often narrow and vertical in tuberculosis. Displace- 
ment of the heart due to pulmonary fibrosis or to affections of the pleura is 
clearly indicated. A good film may also give valuable information as to the 
extent of lung involved and as to the presence of complications, such as 
efiusion, pneumothorax or bronchiectasis. As the X-Rays only caiit shadows 
lacking in all pictorial details, tuberculous shadows cannot always be dis- 
tinguished from those due to other pulmonary lesions, and, further, early 
disease may not obstruct the passage of the rays. It is thus clear that undue 
reliance must not be placied on the X-Ray findings, which should always be 
interpreted in connection with the history, symptoms and physical signs of 
the case. The X-Rays, although often of great help, do not afford a simple 
road to diagnosis or supply infallible evidence in determining the nature of an 
obscure case. On the other hand, they are absolutely essential in the deter- 
mination of the suitabihty of a case for artificial pneumothorax treatment 
and in controlling its application. 

Complications and Sequelae, — Compensatory emphysema is common 
in clironic fibroid disease, but bronchiectasis occnirs less frequently. Gan- 
grene of the lung is not often observed. Colds and catarrhal affections of the 
respiratory passages arc frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often occurs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances asthma appt^ars for the first time after tuberculosis has 
become manifest. A tuberculous akscess occasionally forms about a rib or 
costal cartilage. 

Small areas of dry pleurisy arc present at some stage in nearly every 
case ; a serous pleural effusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Pneumo- 
thorax may occur as an early com] )li cation, or late in the disease, generally 
from rupture of a caseous focus just under the pleura ; tliis frequently pro- 
gresses to the formation of a pyo-pneumothorax. The deposition of tubercle 
bacilli from the expired air and sputum may lead to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the pharynx, tonsils, base 
of the tongue or nose. Swallowing of sputum containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site of tuberculous ulcers is the terminal portion of the small 
intestine, but the appendix may be affected, and the connective tissue around 
the csBCum is sometimes matted and tliickened to form a palpable mass 
(hypertrophic tuberculoma). Tuberculous peritonitis is not common in 
adults and is usually secondary to intestinal lesions. The stomach is very 
rarely ulcerated, but an atrophic gastritis may occur in advanced cases. 
Pistula-in-ano and ischio-rcctal abscess are comparatively common com- 
plications. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these are usually due to some terminal infection. 



1178 DISEASES OF THE RESPIRATORY SYSTEM 


Fatty degeneration of the myocardium occurs as a result of toxsemia, and 
infection by direct spread along the lymphatics may lead to serous or 
purulent pericarditis. The peripheral*. circulation is not infrequently poor, 
chilblains are common, and cachectic purpura may be seen. Lardaceous 
degeneration as a consequence of chronic tuberculosis is not so common 
nowadays as formerly, but when present may affect the liver, spleen, in- 
testines, lymph glands an\i kidneys. , 

The genito-urinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addison’s 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
cachexia. Generalised dissemination of the tubercle bacilli by the blood 
stream is followed by tuberculous meningitis. 

Course. — The course pursued by pulmonary tuberculosis is variable, 
depending upon the clinical type of the disease. In acute miliary tuber- 
culosis, death may occur in from 1 to 3 weeks from foxaemia or generalisation 
of the lesions. In acute caseous tuberculosis, death usually results in from 
1 to 6 months. In chronic fibro-caseous tuberculosis, the disease may be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested under suitable treatment ; in other 
instances it progresses steadily to a fatal termination. In libroid tuber- 
culosis the disease may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of the expectation of life, various stages of 
tuberculosis arc described based upon anatomical lesions, toxa)mia and 
functional disablement. The most important of these arc as follows : 

1. The Turban-Gerhardt Classification. — An anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical signs, if unilateral, only 
extend from the apex to the second rib, and, if bilateral, are limited to the 
supra-clavicular and supra-spinous regions. Stage 2. The signs, if unilateral, 
do not reach lower than the fourth rib, and, if bilateral, are situated above the 
second ribs. Excavation is not present in this stage. Stage 3. This in- 
cludes more extensive lesions or localised ones in which excavation is present. 

2. Sir Robert Philip’s Classification. — Both the extent of lung tissue 
involved and the degree of toxajmia present are taken into consideration. 
Twelve stages are described, which are indicated by the following signs : 

L|^, L|^s, Xi^S, and I|^S ^ Ij 2 i B 29, L2^> and I2S ^ L3, B^s, L^S, and I3S. 

Bg, and B3 represent lung involvement to the extent of stages I, 2 and 3 
respectively,' according to the Turban-Gerhardt scale, s applied to these 
letters indicates that there is only slight systemic disturbance, whereas S 
signifies marked systemic disturbance ; and the signs I^S, I2S and I3S show 
that the systemic disturbance is excessive in relation to the lung involvement. 

3. Inman’s Classification. — This is based solely cm the temperature in 
relation to exertion. 

Stage 1. The patient is febrile when resting. Stage 2. The patient is 
resting afebrile, but ambulant febrile. Stage 3. The patient is ambulant 
afebrife. Stage 4. The patient is working afebrile. 

The course taken by tuberculosis of the lung may lead to several termina- 
tions. These are — (1) permanent arrest, either by fibrosis prior to caseation. 
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or, if the latter has occurred, by calcification and fibrosis ; (2) incomplete 
arrest, as shown by the persistence of tubercle bacilli in the sputum, or by 
slight degrees of pyrexia on over-exertion ; (3) rapid extension, here the 
disease spreads, and the toxsemia is out of all proportion to the extent of 
the lesions ; (4) death, this may result from the pulmonary lesion or from 
complications. The former may prove fatal as the result of progressive 
asthenia or cardiac failure, from asphyxia due to/acute miliary tuberculosis 
or hflcmoptysis, or in a small proportion of cases directly from loss of blood 
in repeated haemoptysis. The complications that most often prove fatal 
are meningitis, enteritis, laryngitis leading to dysphagia and starvation, or 
pneumothorax. Intercurrcnt diseases, such as pneumonia, influenza or 
diabetes, are occasionally the cause of death. 

Diagnosis. — This is easy when definite signs are present in the lungs, 
and when tubercle bacilli are found in the sputum. On the other hand, the 
diagnosis of early cases may present one of the most difficult problems in 
clinical medicine. Tuberculosis may be suspected on account of symptoms, 
although the physical signs are indclinite. The conditions winch most 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graves’ 
disease or heart disorders, chlorosis, ailections of the nose and throat, and 
in children enlargement of the bronchial glands or acidosis. The history 
and symptoms are of great importance in these cases, and a careful examina- 
tion should be made of each system. A test meal, opaque meal, or blood 
examination may be required before the correct diagnosis is established. 

On tlic other hand, there may be definite signs of disease in the lungs 
wliich have to be differentiated from those produced by other conditions 
.simulating tuberculosis. The cases included in this group embrace the 
majority of pulmonary lesions, especially t-hionic bronchitis, fibrosis, 
broncliioctasis, asthma, emphysema, apical catarrhs and collapse, pleurisy, 
new-growths and cysts. Diagnosis depends upon the history and course 
of the disease, together with a careful record of the physical signs in the 
chest, examination of the sputum for infecting organisms, and in some cases 
the determination of the W assermami reaction or an X-Eay examination. 

When tlie diagnosis still remains doubtful the patient should be placed 
under observation, and a series of examinations carried out, the object 
of which is to determine whether or not active tuberculosis is present. The 
temperature should be observed with the patient in bed, a daily rise to 
99° F. or a swing of 1°’5 to 2° below normal being suspicious. The 
sputum should be examined repeatedly for tubercle bacilli by the ordinary 
method, and if not found the antiformin process should be carried out. 
The albumin test may also be employed. 

Before applying any tuberculin tests the blood may be examined sero- 
logically. The use of the Arncth blood count in diagnosis has been referred 
to on page 1173. The complement-fixation test has proved dLsappointing, 
and in the present form does not afford reliable criteria of activity or 
quiescence. 

The stability reaction of the blood (sedimentation test), i.e. the rate of sedi- 
mentation of the erythrocytes in blood diluted with sodium citrate solution, 
is affected in this disease. In active cases the sedimentation rate is increased, 
but this reaction is not specific. It is also present in other conditions such 
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as pregnancy, carci&oma, s^irphilis, and acute infections. The test is therefore 
of little or no value in diagnosis, but it affords some indication of the degree of 
activity, and may assls^t in determining the form of treatment. 

It has also been used as a guide to prognosis, since it is affirmed by some 
that arrest should not be considered as firmly established until the sedimenta- 
tion rate has returned to normal. This may not occur until some time after 
the usually accepted clinicfel symptoms and signs of acjbivity have disappeared. 

The Tuberculin Tests.— 1. Cutaneous {the Pirquet reaction), — Scari- 
fications are made on the skin of the forearm through a drop of Koch’s 
old tuberculin, human and bovine, and through a drop of saline as a control. 
A positive reaction is shown by the formation of a slightly raised, reddened 
papule at the site of the scarification through one or other varieties of 
tuberculin, whereas the control us not affected. Unfortunately, except in 
the first two years of life, this affords no indication of active disease, but only 
reveals the presence of })revious infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore given by 'the majority of adults. 
The graduated Pirquet is said to give an indication of the activity of the 
disease. In this process four scarifications are made through old tuberculin 
of strengtlis 1, 4, 16 and 64 per cent, respectively, and the resultant sizes of, 
and the differences in size between the j)apules, are measured and compared 
^vith a table. 

2. Mantoux’s intracutaneous test — an injection of 0*1 c.c. of a 1 in 10,000 
dilution of old tuberculin (O'Ol mgrin.) is injected intradorrnally. If no reaction 
occurs, the injection is repeated in a week, with 0*1 c.c. of 1 in 1000 dilution 
(0*1 mgrm.). A positive reaction is shown by a red areola, with some oedema 
and occasional vesiculation. 

3. Calmette's ophthalmic reaction. — A droj) of 1 per cent, old tuberculin 
is instilled into one conjunctival sac. A positive result is shown by the 
development of conjunctivitis in from 3 to 12 hours. This test also affords 
no indication of the activity of the disease, and, as there is some risk of 
permanent damage to the eye, it is not usually carried out in this countiy. 

4. The suhculaneous test. — The y)atient must be apyrr^xial, and must be 
kept in bed — mgrm. of old tuberculin is injected subcutaneously, and 
ita effect determined. The reactions that may develop arc — (a) local, 
an inflammatory swelling at the side of the injection ; (b) focal, an increase 
of the signs observed at the seat of disease in the lungs, such as the temporary 
appearance of a few rales at one apex. This is the most important ; (c) 
general, as judged by a rise of temperature and sense of malaise. The 
temperature should be charted 4-hourly after the injection, and a rise to 
over 99° F. indicates a positive reaction. If no reaction follows this initial 
dose, larger injections are given at intervals of 2 or 3 days, in this sequence : 
J, 1, 6 and even 10 mgrras. 

This test has the drawback of the two former tuberculin tests, that it 
does not indicate activity of disease, and it has the additional disadvantage 
that it may cause a quiescent pulmonary focus to light up and spread, and 
so cause irreparable damage. It is therefore wise to avoid it in cases of 
suspected lung disease. 

Unally the X-Rays may afford some assistance in the diagnosis of early 
cases with doubtful aims, and may also assist in the differential diagnosis 
of tuberculosis from other lung diseases with well-marked signs. 
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Prognosis.- -A number of factors must be criticall;^ considered in the 
determination of the prognosis in pulmonary tuberculosis. 

A marked family incidence generally suggests an unfavourable course, 
though this rule is not invariable. 

Personal history. — Chronic alcoholism is serious, chiefly because the regime 
of treatment is then peculiarly irksome, while the digestion and powers 
of resistance are often« impaired in alcoholics. ^I'uberculosis in syphilitics 
frequently assumes a fibrotic type, and its course may be beneficially in- 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culosis is conjoined with diabetes. Congenital heart disease and pulmonary 
stenosis are unfavourable factors ; but hypertrophy of the heart and mitral 
stenosis arc said to be beneficial. 

The prognosis is very grave in infants and young children ; but slightly 
less serious up to the age of 20. Between 20 and 50 age has little influence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and exposure, sex plays no im- 
portant part. 

Freedom from financial embarrassment im}>rov(‘s the prognosis, inasmuch 
as advice can be sought early, and treatment carried through thoroughly. 

Marriage often leads to a breakdown in arrested cases, and induces more 
rapid spread of active lesions. 

Persistence in an unfavourable occupation, or return to it after com- 
pletion of institutional treatment, affects the prognosis adversely. 

Poor chest development and the “ habitus phthisicus ” are usually bad 
prognostic signs, although tuberculosis often runs a rapid course even in 
patients with good physique. 

Patients with resolute and persistent personality are more likely to 
persevere with treatment and to recover, than those of weaker moral fibre. 

The prognosis is greatly affected by the type of the disease — acute 
rnilijiry tuberculosis is usually rapidly fatal, whereas an acute caseous 
tuberculosis, although the prognosis is very grave, recovery may occur. 
In fibro-caseous tuberculosis the prognosis is most uncertain and difficult 
to forecast. Every laclor must ue ciucfuliy cojjoiilered, and the respojxae 
to treatment noted. The best outlook is in fibroid disease, which often 
undergoes complete and permanent arrest. The prognosis is usually fair 
in hilum tuberculosis, but acute and rapid spread sometimes occurs. 

Symptoms in their Relation to Prognosis. — Persistent cough, by 
exhausting the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease 
and upon the presence iff secondary infection, and may therefore be of 
value in prognosis. 

The significance of tubercle bacilli in the sputum. — The figures obtained 
at the Midhurst Sanatorium, over a period of 8 years, in which the after- 
history of the patients was traced for the ensuing G years, show that the 
prognosis is best in “ closed ” cases ; but that it is nearly as good in those 
cases in which the tubercle bacilli disappear from the sputum during the 
sanatorium treatment. Persistence of bacilli in the sputum is an unfavour- 
able sign. The actual number of bacilli in the sputum and the presence of 
“ beading ” have no definite prognostic significance. 

Cases commencing with ha 3 moptysis progress more satisfactorily than 
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those with other m6de8 of onset, chiefly because they are diagnosed earlier. 
Haemoptysis occurring later may exert an unfavourable influence, either 
indirectly by spreading, the disease into previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspnoea is not due to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

The temperature aSor&s a clue to the type and fictivity of the disease, 
and is thus a valuable aid to prognosis. Profuse and persistent night sweats, 
or marked anorexia, especially when occurring early in the disease, are grave 
signs. Tachycardia due to toxsemia, and signs of cardiac failure, are of bad 
omen. The blood pressure is thought by some to be a useful guide, systolic 
figures below 100 mm. Hg being unfavourable, whereas a rise of pressure 
may be associated with amelioration of the disease. In fibroid lesions the 
pressure may be raised throughout. 

The Extent op Physical Signs. — ^The activity of disease rather than 
its extent is the important factor in determining prognosis. T'he develop- 
ment of compensatory emphysema is of value only as an indication of fibrosis 
in the tuberculous portion of lung, and therefore of chronicity. 

The Influence of Complications on Prognosis. — Generally speaking, 
the presence of complications increases the gravity of the disease. Involve- 
ment of the larynx is a very serious complication, especially when accom- 
panied by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early cases spontaneous pneumothorax occasionally 
acts favourably ; but when it develops in association with extensive tuber- 
culosis, and especially if it progresses to pyo-pneumothorax, it is almost 
invariably fatal. 

Pleural efiusion often has a beneficial influence by diminishing the move- 
ments of a lung in which there is an early tuberculous focus. 

Secondary catarrhal afiections tend to increase the cough and expectora- 
tion, and may lead to further spread of the disease. 

Meningitis is almost invariably fatal. ^J^uberculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chronic 
cases, and exerts no marked deleterious effect. Involvement of the genito- 
urinary system increases the severity of the disease, especially if the kidneys 
or bladder are affected. If the epididymis alone is involved the prognosis is 
not materially affected, as the lesion can be dealt with surgically, although the 
administration of a general anaesthetic may cause spread of the pulmonary 
disease. For this reason when operations are urgently needed on these 
patients, gas and oxygen, local or spinal anaesthesia should be insisted on. 

As shown by the figures obtained at the MidBurst Sanatorium, a fairly 
accurate guide to prognosis is afforded by observing the condition of the 
patient on admission to the sanatorium, and his response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
progress satisfactorily under treatment, the mortality rate is six times 
greater after discharge from sanatorium than it is for the remainder of the 
population of England and Wales for the same age periods ; whereas in the 
cases of advanced disease the mortality rate is thirty-eight times greater 
than for the average population. As the most critical time is during the two 
or three years succee^ng discharge from sanatorium, the prognosis is largely 
affected by the conditions of life during this period. 
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It seems probable that the rate of sedimentation of the erythrocytes 
(see p. 1179) may prove to be a valuable aid to prognosis. A persistently 
rapid rate is unfavourable. 

Treatment. — Prophylactic, — The prophylaxis of tuberculosis involves a 
consideration of public health questions dealing with the purity of the milk 
supply, the infection of meat, sanitation and housing, the early diagnosis of 
tuberculosis, the examination of contacts, and thfe segregation of open ” 
cases. Inoculation with the B.C.6. vaccine (attenuated living bovine bacilli) 
has not met with favour in this country. All these questions are considered 
in the general article on Tuberculosis. 

Curative. — ^This varies with the type and stage of the disease. In 
all acute or febrile cases treatnuint should be commenced at home or in a 
nursing home or hospital, where the patient can be under careful observation 
in bed. The various forms of treatment which may be considered are — (1) 
sanatorium treatment ; (2) home or institutional treatment ; (3) dietetic 
treatment and personal hygiene ; (4) climatic treatment ; (5) graduated 
rest, exercise and labour ; (6) medicinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1 . Sanatorium Treatment. — This constitutes the best mode of treatment 
for early and for certain types of chronic disease ; but is totally unsuited for 
acute febrile or very active cases. The advantages obtained arc — (a) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; (6) the housing is specially designed and 
the climatic conditions are good ; (c) the dietary is abundant and adapted 
to the patient’s needs ; (d) there is constant skilled medical supervision, and 
the daily routine is adapted to the actual physical condition of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his 
resting temperature may be observed, and the necessary examinations 
carried out. If there is pyrexia, rest in bed must be enforced until the tem- 
p(*rature falls to normal. If the temperature rises above 99® F. when the 
jjatient is up, return to bed is usually necessary. The routine of sanatorium 
treatment varies in different institutions, the most important divergence 
being whether or not a system of “ graduated exercise ” is employed. In 
nearly all an hour’s rccumbimt rest is enforced before lunch and dinner. 

After three months’ stay it is usually possible to decide whether the patient 
is responding to treatment, and. if so, it should, if possible, be prolonged for 
at least another three months, or until the sputum is free from tubercle 
bacilli. 

2. Home and Institutional Treatment.— Treatment at home, in nurs 
ing homes or in special hospitals, is essential in early cases with fever, and in 
cases in wiiich it is necessary to establish the diagnosis. Home treatment is 
also usually necessary on return from sanatorium or climatic treatment, if 
arrest is incomplete. An endeavour should always be made to carry out the 
principles inculcated at the sanatorium, and the patient should be under 
regular medical supervision. Advanced cases are best looked after in special 
institutions. 

3. Dietetic Treatment and Personal Hygiene. — It is desirable to 
graduate the diet in each case so that the patient is restored to the previous 
maximum weight ; but, in order to accomplish this, the food should be slowly 
increased and all ideas of enforced overfeeding discountenanced. A total 
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calorie value of 3000 to 3500 is usually ample ; but, if the patient is performing 
heavy work, as much as 4000 may be necessary. Meat, fish, eggs and fats are 
usually well tolerated. It is not often- necessary to give largo quantities of 
milk when the patient is on a full dietary. If extra food is required, the 
protein may be increased by raw meat sandwiches, and additional carbo- 
hydrates may be taken. 

In all cases in which there is expectoration the patient should be clean- 
shaven. Great care must be taken in the disposal of sputign to ensure that 
it does not become dry, and that fiies do not have access to it. All patients 
who are up should carry special sputum fiasks, while those who are in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum should be burnt, or, if this is impossible, it should be emptied into the 
water-closet after disinfection with carbolic acid or other simple , or cheap 
disinfectant. 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, 
and in no instance should inhaling be allowed. Woollen under-garments 
should be worn ; but all excess of clothing is harmful. 

4. Climatic Treatment. — ^This is undoubtedly of value in carefiilly 
selected cases. The climatic resorts fall into three groups — mountain, 
marine and inland. 

The mountain resorts , — In Europe the most suitable ]>la(X‘s are found in 
Switzerland. Among these are St. Moritz (6090 feet), Arosa (GOOD feet), 
Davos (5150 feet), Montana (5000 feet) and Leysin (4690 feet). In America 
the most celebrated resorts are in the Kocky Alountains at Colorado Springs 
(5000 feet) and Denver (5000 feet), or in the Andes or Adirondack Alountains. 
The advantages of lugh altitudes consist in the stillness, purity and rare- 
faction of the air, and the greater diathermancy of the atmosphere to the sun’s 
rays. Aletabolism and the general circulation are thereby increased. 

High altitudes are suitable for early cases which are afebrile, or for quiescent 
cases of more advanced type. Contra-indications are recent haemoptysis, 
active disease with fever, extensive fibrotic lesions and complications such as 
emphysema, asthma, cardio- vascular lesions or nephritis. 

Marine and coast resorts . — Among the important coast resorts in the 
British Isles are Bournemouth, the Isle of Wight, Torquay, Falmouth, 
Llandudno. Penmaenmawr, Scarborough, Alundeslcy and the various seaside 
towns in Thanet. Further afield are the French and Italian Riviera, Maderia, 
the Canary Isles, Morocco, Algiers and Egypt. The climate tends to be warm, 
moist and equable, and the amount of ozone is probably increased. These 
resorts ^re especially suitable for cases of more advanced and active disease, 
and for those complicated by haemoptysis, brunclutis, emphysema and 
laryngitis. 

Inland resorts , — These are to be found on the English and Scottish moor- 
lands. The climate of California, the South African veldt, and parts of 
Australia and New Zealand are admirably suited to this disease, especially 
for arrested or early uncomplicated cases ; but the laws against the admission 
of tuberculous patients are strictly enforced at all of them. 

Sea voyages, —These are contra-indicated for all except completely arrested 
oases, owing to the lack of fresh air in cabins, the possibility of sea-sickness, 
and the difficulty of obtaining suitable treatment if the disease advances. 

6. Oraduatbd Best and Exercise. — Treatment in bed is necessary so 
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long as there is fever, and if the raised temperature is persistent, “ absolute 
rest ” should be enforced. This consists in keeping the patient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
while feeding and washing are attended to by the nurse, and the use of the 
bed-pan and slipper for evacuations is insisted upon. When the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour daily, and increasing slowly to 6# or 8. If still apyreidal, 
walking exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exercise ” which Paterson instituted at the 
Frimley Sanatorium has proved of great value. There are six grades, the 
first and lightest consisting of walking up a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickaxe or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the discharge of tubercle toxins 
from the pulmonary focus, and by liberating these in gradually increasing 
doses, a condition of active immunity is induced. A careful watch must be 
kept during this controlled process of auto-inoculation to prevent excessive 
doses of toxin being discharged, wljicl* are early indicated by rise of tempera- 
ture and of pulse-rate, headache, ijicreasod cough and expectoration, lassi- 
tude and malaise. If sucli occur, tlie patient should be 2)ut back to bed for 
a few days, and when the condition has subsided the graduated exercise 
may be resumed at the grade which induced the over-inoculation or that 
immediately b(ilow it. 

6. MEDTcrNAL Treatmrnt. — No specific drug has yet been discovered 
for the treatment of tuberculosis. Amongst the medicines in most general 
use are : 

(а) Cod-liver oil. — This may be administered by the mouth in doses up to 
2 ounces daily, or 0*5 to 2 c.c. of a 3 per cent, solution of sodium morrhuate 
may be injected subcutaneously once or twice a week (Rogers). The cod- 
liver oil may be of value either on account of its fat-soluble A vitamin 
content, or, as suggested by Rogers, it may assist by dissolving the capsules 
of the tubercle bacilli and so facilitating their disintegration. 

(б) Creosote. — This may be given in doses of ri\ ij to iij three times a day 
after food, either in combination with cod-liver oil, or in capsules. It should 
be discontinued if gastric disturbance or haemoptysis ensue. 

(c) Hypopliospliites. — These are not so generally used as formerly and, 
beyond their “ tonic. ” cfTect upon the nervous system, have no demonstrable 
influence upon the })ubnonjiry lesion. 

(d) “ Nascent ’’ iodine. — With tlie idea of liberating free iodine in the 
tissues, potassium iodide ^rs. xxx is administered after breakfast in half a 
pint of water, and throughout the day 3 to 5 ounces of chlorine water are 
consumed with lemonade. Tliis treatment is of value in certain chronic 
fibroid cases, but it often produces no appreciable results, and may cause 
dyspepsia. 

(e) Arsenic. — Liquor arsenicalis n\i j ( o iij by mouth, or sodium cacodylate 
gr. J to J subcutaneously, are of value in some cases associated with ansemia. 
Salvarsan or novarsenobillon, administered intravenously, is useful in chronic 
cases complicated by syphilis. 

(f) Inhalations." -Disinfectant drugs w'hcn inhaled often check cough, 
lessen expectoration and improve the general condition of the patient. Lees’s 

75 
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inhalation, or some modification of it, is of value. It consists of creosote, 
parts 2 ; acid, carbol. 2 ; liq. iodi mitis, 1 ; sp. setheris, 1 ; and sp. chlorof. 
2. About 6 drops an hpur are placed upon a Bumey-Yeo mask, which should 
be worn almost continuously throughout the day. 

{g) Calcium is often given by the mouth in the form of collosol calcium 
in doses of 1 drachm three times a day ; or intramuscularly, as calcium sandoz 
5 c.c. once a week. Parathyroid extract is sometimes administered at the 
same time. ** 

(h) There has been a revival of interest in preparations of gold in the 
treatment of this disease, notably by Mollgaard, who uses sodium aurothio- 
sulphate, to which the name of sanocrysin has been applied. It is now admini- 
stered in smaller doses than when it was first introduced. The initial dose is 
usually 0*05 gramme dissolved in sterile saline solution and injected intra- 
venously. The second dose is given 5 days later, and is as a rule 0*1 gramme. 
If no reaction occur, the dose is increased to 0*25 gramme, and later to 0*5 
gramme or at most 0*75 gramme, the intervals being extended to a week. 
The total amount given in a course is usually 3 grammes, or sometimes up to 5. 
The course may have to be interrupted owing to reactions, chiefly fever, 
albuminuria, diarrhoea and skin manifestations. 

7. Specihc Measures. — ( a) AcLlce immuniaaLion. — Tuberculin and 
tubercle-vaccines. 

The tuberculin treatment has not fulfilled the high hopes held out on its 
introduction by Koch. There are now nuirierous forms of tuberculin avail- 
able, indicated by certain letters, and falling itilo tliree groups. (1) Those 
containing the exo-toxins only. These include Koch’s old tuberculin T., 
O.T., and T.O.A., Denys’ bouillon filtre (B.F.) and albuinose-free tuberculin, 
T.A.F. (2) Those containing the endo-toxins chiefly, such as Koch’s ‘‘new ” 
tuberculin, T.R. (3) Mixtures of endo- and exo-toxins, the most important 
of which arc Koch’s bacillary emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E. and Beraneck’s tuberculin, T.Bk. 

The Therapeutic Substances Act, 1925, restricts the term “ tuberculin ’’ 
to the first of these groups, and recommends t he name “ luberclo vaccine ” 
for any substance obtained directly from the bacterial bodies. 

Tuberculins and tubercle -vaccines may be prepared from human or bovine 
bacilli ; if from the latter the letter P. {})erlsucht) placed before the letters 
indicating the variety of tuberculin, signifies its origin , c.g. P.T. In administra- 
tion, some aim at producing reactions and establishing tuberculin tolerance 
by giving large doses at fairly frequent intervals ; others believe in minute 
doses at longer periods, the chief object being to avoid the production of any 
reaction. The actual doses are either measured jn milligrammes of dried 
tubercle bacilli, or in cubic centimetres or cubic millimetres of the fluid 
tuberculin. The usual method is to measure the doses in cubic centimetres or 
fractions thereof, and to make the necessary dilutions in a series of bottles. 
Smaller initial doses should be used with a strong tuberculin such as the B.E. 
than with the weaker ones such as the T. or A.F. Thus, if adopting minute 
doses uigrra. of B.E. would be a suitable initial dose, then for T.R. 

rzyu oinr would be used and toVir ing™- of T., B.F., or A.F. As the 

different tuberculins are supplied by the makers in varying strengtlis, 0*001 
c.mm. of the original fluid is equivalent to the above doses. 

Those who believe in minute doses commence with 0*001 c.mm. and work 
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up to 0*1 O.C., whereas others commence with 0*6 to 1 c.inm. and increase to 
1 c.c. The tuberculin should be injected subcutaneously, and a careful 
observation kept for local, focal an(^ general reactions. Tuberculin, if used 
injudiciously, can be productive of harm. At Midhurst Sanatorium it was 
tried for some years, and no better ultimate results were obtained than in 
the “ non-tuberculin ” years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thus T.R. doe^ at times appear beneficial 
in chronic tuberculosis,* promoting the formation of fibrous tissue and leading 
to the disappearance of tubercle bacilli from the sputum. 

Recently various attempts have been made to remove as far as possible 
the fatty and waxy constituents from the tubercle bacilli before preparing a 
vaccine from it. The best ktiown of these is the diaplyte vaccine of Dreyer. 
Much and his collaborators have employed partial antigens or partigens 
derived from tubercle bacilli or in varying combinations. Some good 
results arc on record from both of these methods, but on the whole their 
use has so far been disappointing. 

(6) Passive immunisation . — The various serums such as those prepared 
by Marmorok and Maragliano have not proved successful, and this applies to 
the ‘‘ contra-toxin ’’ of Mehnarto and the “ I.K.” (immune bodies) of Spengler. 

8. Operative Treatment. — (a) Artificial pneumothorax . — This mode of 
treatment is now becoming more generally adopted in selected cases. It is 
not, as a rule, indicated in early disease and in cases progressing favourably, 
but is sometimes enij^loycd as an early and j)riinary method of treatment in 
such cases. In extensive bilateral disease it may be dangerous. If old and 
dense pleural adhesions are present, it is impracticable. If there is much 
emphysema or cardiac embarrassment, it involves risk. Only a relatively 
small group remains wliich comprises cases in which the disease is mainly 
unilateral and those which remain febrile in s})ite of prolonged bed treatment. 
It is also of value in certain cases of repeated severe hemoptysis. Tuberculous 
laryngitis or enteritis are not contra-indications, providing that other con- 
ditions arc suitable. Nitrogen or sterile air is introduced into the pleural 
cavity, and the lung allowed to collapse. The method of induction of 
artificial pneumotliorax is as follows : A preliminary subcutaneous injection 
of J grain of oiimopon is given half an hour before the start. The patient, 
lies on the sound side with the head low and supported on a pillow. A 
second pillow is placed under the chest to expand the intercostal spaces. 
The skin and tlic tissues down to the pleura are anaesthetised with 2 per cent, 
novocain solution after the application of iodine. The site usually chosen 
is in the sixtli intercostal space in the mid-axillary region. A special 
pneumotljorax needle, attached by a rubber tube to the pneumotWax 
apparatus, which is carefully examined to see that it is in proper working 
order, is then pushed through the intercostal space until the pleural cavity 
is reached. The apparatus is then adjusted so that the intrapleural pressure 
can be observed. No air should be introduced until the manometer show 
a normal negative pressure range with inspiration, of 5 to 10 or more cm. of 
water. This is the test of entry into the pleural space, and when this is 
established 200 io 300 c.c. of sterile air may be allowed to enter the pleural 
cavity. The final pressures are then recorded and the needle is withdrawn. A 
refill is given next day and again after two more days, the quantities of air 
introduced being determined by the final pressures, which should be kept 
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slightlj negative. Sirbsequent refills are gradually spaced out to a week, then 
ten days and later to two, three and four weeks* intervals. The tendency now 
is to maintain the collapse for two or three years or even longer. If the 
condition of the patient is satisfactory, re-expansion may then be permitted 
cautiously. It should be remembered that after expansion pleural adhesion 
almost invariably occurs and the treatment by artificial pneumothorax 
cannot be repeated. In a few cases of bilateral disease, which is active 
but not very extensive in either lung, a cautious use of bilateral artificial 
pneumothorax has proved practicable and helpful, but very great care is 
necessary. 

There are certain dangers in the procedure. These are now rare, and they 
can usually be prevented by careful attention to the technique. Death 
has occurred from pleural shock when the needle has reached the pleura 
and before any air has been introduced. Adequate ansesthesia of the pleura 
is the only known method of eliminating or minimising this risk. If the 
lung is adherent to the chest-wall, owing to pleural a'dhesions, or if the needle 
is pushed in too far, it may be inserted into the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero 
fine instead of entirely below it. Under these circumstances, no air should be 
allowed to enter. The needle may be inserted into a blood vessel. In this 
case the manometer pressure will rise above zero, and blood may appear in 
the glass section inserted in the rubber tube leading from the manomeler 
to the needle. The needle should be withdrawn immediately, lest aii should 
enter the vessel. 

If the pleura is found to be adherent at the site of the first puncture, 
another attempt may be made elsewhere, e.g, just below the inferior angle 
of the scapula. This spot may be selected for the initial puncture in left- 
sided cases where there is marked cardiac displacement. In cases in which 
localised band or cord adhesions prevent effective collapse, it is sometimes 
possible to cut them by elcctrocautery or diathermy through an oj^erating 
thoracoscope. This is called internal pneumolysis. 

(6) Evulsion {exairesis) of the phrenic nerve. — This is now often performed 
in order to produce basal collapse, but it helps to produce relaxation at the 
apex and may aid in the contraction of a cavity. Division alone is not 
sufficient ; it is desirable to remove as long a stretch of the Jierve as possible. 

(c) Thoracoplasty. — If owing to adhcvsions it is impossible to collapse 
the lung temporarily by an artificial pneumothorax, permanent collapse 
may be considered. This can be effected in suitable cases by removal of 
a sufficient amount of the ribs from the first to the tenth to .allow the chest- 
wall to fall in and so permit the lung to collapse. This may be done in one 
or two stages, and under local or general aneesthesia or both combined. 

(i) Apicolysis {extrapleural pneumolysis). — Successful local collapse can 
sometimes bo attained by introducing some extraneous material like paraffin 
between the chest wall and the parietal pleura over a local area of disease^ 
or a cavity which is not too near the pleura, 

9. Symptomatic Treatment.— When cough is ineffective it may be 
relieved by a sedative lozenge or linctus containing heroin or codeine, or 
by the well-known liquorice lozenge. If there is difficulty in bringing up 
the sputum, a simple saline mixture is of value, such as sodii bicarb, grs. x, 
Bodii chlorid. grs. ii], sp. chlorof . 11^ 10, and aq. anisi ad §i. 
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Pain in the chest is usually alleviated by local application of pigmentum 
iodi, liniments, mustard leaves or other counter-irritants. 

Night sweats.— The windows should be widelj[ opened at night. A pill 
containing zinc. opd. grs. iij and ext. belladonn. sicc. gr. J is often of value. 
Picrotoxin, agaricin and strychnine have also been used. 

Fever. — Rest in bed up to the extent of “ absolute rest ** is the best 
means of lowering the#tcmperature. Antipyretic^ drugs have no effect upon 
the course of. the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin, cryogenin and pyramidon. 

Slight haemoptysis, in which the sputum is only streaked, calls for 
no special treatment. Moderate haemoptysis, with expectoration of 3 or 
4 ounces of blood, requires more active measures. The patient should 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
profuse or persistent hajmoptysis the patient should be confined strictly 
to bed, and if it is known from which side the bleeding has occurred, it is 
best to lie on this side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. J to J, oi heroin gr. wj to yV should be injected 
subcutaneously. The food is best given cold, and may be iced ; no alcohol 
must be taken. A course of calcium lactate grs. x, t.d.s., may be commenced ; 
but its action is somewhat uncertain, and should not be prolonged for more 
than 3 or 4 days at a time. If tbe bleeding persists, various other remediec 
should be tried, these include the inhalation of amyl nitrite, or the injection 
of ha3moplastin, coagulen ciba, horse serum, or emetine hydrochloride 
subcutaneously. Ergot and adrenaline are both contra-indicated. If the 
lissmorrhage is still unchecked, or is frequently repeated, the advisability 
of establishing an artificial pneumothorax must be considered. 

Gastro-intestinal symptoms. — ^Anorexia or dyspepsia can often be re- 
lieved by changes in diet, or by the administration of suitable drugs. . 
Alkalis and gentian are especially valuable, and when hypochlorhydria is 
present, dilute hydrochloric acid in large doses (!![ x-xxx) should be given 
well diluted after meals. Digestive ferments, such as taka-diastase or papain, 
may be required at times. All tendency to constipation should be checked 
by laxatives, and if diarrhoea develops, avoidance of diet leaving bulky 
or irritating residues should first be tried, before administering drugs con- 
taining lead, opium, bismuth or tannic acid. 

Insomnia is often a troublesome symptom, and every endeavour should 
be made to obtain a good night’s rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

The treatment of the complications of pulmonary tuberculosis is de- 
scribed under their respective headings. The after-care of patients dis- 
charged from sanatoria is an important subject, to which considerable 
attention is being devoted, and involves a consideration of the advisability 
of establishing training centres or colonies for consumptives. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclature, and at the present time it is difficult 
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to give accurate accounts of them. The pulmonary mycoses have one 
feature in common, in that they produce chronic pulmonary lesions 
practically indistinguishable clinically from those of the chronic forms of 
pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically 
may be mentioned — (1)^ Actinomycosis (Nocardiasis, Streptotrichosis) ; 
(2) Aspergillosis; (3) Blastomycosis; (4) SporotricJiosis ; (5) Moniliasis; 
(6) Mucormycosis. 

Actinomycosis (Nocardiasis, Streptotrichosis) 

iEtiology. — The general characters of the streptothrix group of organisms 
are described in the section on Actinomycosis. It is now recognised that more 
than one of these may be pathogenic for man, and some authors give separate 
descriptions of the forms due to the various streptothrix organisms. At the 
present time there seems little advantage in so doing, since the important 
point in regard to treatment is to recognise that the morbid process is due 
to some form of streptothrix infection, the identification of the variety being 
a pathological refinement. The manner of infection is at present obscure. 
The organism is now believed to be present not infrequently in the alimentary 
tract, but the conditions favouring its invasion of the tissues are not known. 
A large proportion of cases show the first lesions in the head and neck regions, 
but primary pulmonary cases occur, and are probably more frequent than is 
generally recognised. 

Pathology. — The streptothrix group of organisms produces an in- 
flammatory reaction which leads to the formation of granulomatous tissue. 
This, like the granuloma of tubercle, is very liable to undergo secondary 
changes producing small areas of pus formation or leading to fibrosis. Unlike 
tuberculosis, however, streptotrichosis tends frequently to transgress ana- 
tomical limitations and spreads by contiguity. In the primary pulmonary 
cases the distribution of the lesions is at first very similar to that of tuber- 
culosis, and the disease may extend in an identical manner. In the forms 
due to spread from other organs such as the liver, the base may be first 
involved, while in cases extending down from the neck the path of the 
infection is easily followed. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. When a subcutaneous abscess 
ruptures or i^ opened, the characteristic “ sulphur granules ” may be found, 
although this is not invariable. The skin around the sinuses which result 
is often puckered in a somewhat characteristic fashion. 

Symptoms. — These are in general identical with those of the chronic 
forms of pulmonary tuberculosis, such as cough, expectoration, which may be 
offensive, dyspnoea, fever and night sweats. The occurrence of local 
abscesses under the skin or the presence of the parasite elsewhere may 
give rise to special features ; but these are late developments in primary 
pulmonary^ cases. 

Complications and Sequelae. — ^These are usually due to the other 
localisations of the parasite ; but, in addition, empyema and bronchiectasis 
may be mentioned. 



THE PULMONARY MYCOSES 1191 

Course. — This is progressive, and leads eventually to*astlLenia, emaciation 
and death. 

Diagnosis. — ^This can only be eatJhblished by the discovery and identifica- 
tion of the parasite in the sputum and the discharge. The characteristic 
“ sulphur grains ” are not invariably present, and may escape notice unless 
looked for carefully. In any obscure case of pulmonary disease in which 
tubercle bacilli are not found after repeated Search, the possibility of 
streptotrichosis should be considered, and direct films should be specially 
examined. 

Prognosis. — This is serious, although some cases respond well to treat- 
ment. 

Treatment. — Large doses of potassium iodide should be administered, 
commencing witli 5 or 10 grains three times a day, and increasing until the 
dose reaches a drachm or even more thrice daily. In addition, coUosol iodine 
(Crookes) may be given intravenously in doses of 5 c.c. at least once a week. 
If the parasite grows well in culture, a vaccine may be prepared and employed 
cautiously, especially if tlie iodides do not act satisfactorily. A stock vaccine 
may be helpful in other cases. Surgical treatment of local abscesses or of 
empyema may be required. 

PuLMONAHv Aspergillosis 

iEtiology. — Infection of the bronchi and lungs sometimes occurs by 
the Aspergillus fumigatus, more rarely by the A. nidulans. The disease 
has been most frequently observed in France. It occurs among pigeon 
breeders and liair sorters and combcjrs. The former acquire the disease 
from the process of artificial fccdiiig, from grains in the mouth to the beak 
of the bird ; the latter from tJic use of rye flour in cleaning the hair. Millers 
and farm labourers have also been the subjects of the disease. 

Pathology. — The fungus induces nodular formations in the lung 
tissue somewhat resembling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow, A secondary aspergillosis may occur in 
chronic cases of bronchitis or lung disease, but is of little clinical 
importance. 

Sjrmptoms. — Primary aspergillosis produces symptoms similar to those 
of bronchitis, broncho-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the lesions. The sputum may be blood- 
stained, or definite haemoptysis may occur. There is generally wasting with 
irregular fever. * 

Course. — ^Acute broncho-pneumonic forms may be fatal in a few weeks 
or months. The chronic lesions may extend to years, and arrest with 
fibrosis is not uncommon. 

Diagnosis. — The condition has to be differentiated from pulmonary 
tuberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
of the sputum. 

Treatment. — ^This consists in avoiding further infection, and giving large 
doses of potassium iodide as in streptotrichosis. Open-air measures and 
general tonic treatment are also to be recommended. 
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Other Mycotic Infections 

Fungi of the gQn&m^Blastomyces {OHAuniy Goccidioidts) and Sporotriclium 
are well known to produce cutaneous affections simulating chronic gummatous 
or tuberculous lesions. They may also give rise to pulmonary disease pro- 
ducing symptoms like those of tuberculosis. 

Castellani has describoJ various broiicho-pulmoijary conditions due to 
species of the genus Monilia, including the “ tea- tasters’ cough ’* and “ tea- 
factory cough. * Another fungus, Mucor ynucedo, has been found in the 
sputum, and is regarded as pathogenic to man. 

All these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosis. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SYPHILIS OF THE LUNGS 

Etiology. — Clinically recognisable pulmonary syphilis is a rarity; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forms 
of the disease. 

Pathology, — Even post mortem it is often difficult to establish the 
syphilitic nature of the pulmonary lesions found in cases of syphilis, owing 
to the fact that they tend to the formation of scars presenting no char- 
acteristic features. 

Cangenital syphilis, — The essential changes are— (1) Hound- celled in- 
filtration with eventual fibrosis, starting round the bronchi and spreading 
to the inter-alveolar framework ; (2) periarteritis of the smaller arteries ; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. Gummata may be present, but are rare. SpirocliaetflB can be 
demonstrated in the lesions by Levaditi’s method. The microscopic appear- 
ances comprise the “ white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are frequently 
associated. White pneumonia is found in premature or still-born infants, 
and in those dying soon after birth. The condition may be widespread or 
localis^. The affected areas are firm, consolidated, smooth and greyish- 
white in colour. There are no interstitial changes, and the consolidation is 
due to the fiUing of the alveoli with desquamated, degenerating epithelial 
cells. 

In the commoner interstitial form the lung is firmer, harder and darker 
ttej^ in colour, and the connective tissue is mainly involved. To this con- 
dition the term “ pancreatisation of the lung ” has been applied by Rogers. 

Acquit^ syphilis. — Syphilitic lesions of the bronchi have already been 
described in the section on diseases of the bronchi. Gummata may occur in or 
around the intra-pulmonary bronchi or in the lung tissue. They may be 
single or multiple, and vary in size from that of miliary granules to a hen’s 
egg. They are said to be more common in the deeper parts of the lung near 
the roots and in the lower lube. They undergo changes similar to those 
oocurring in gummata elsewhere, but tend more to fibrosis and contrac- 
tion than to softening. Owing to these secondary changes, the following 
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conditions may result : broncho-pneumonic processes, widespread fibrosis and 
contraction with pleural adhesion, bronchiectasis and occasionally excavation. 

S]rsnptOtns. — Small gummate ftiay be latent and give rise to on 
symptoms or signs. When fibrosis occurs, they are similar to those of pul- 
monary fibrosis from other causes. It is generally recognised that in rare 
cases a destructive process occurs, formally called “syphilitic phthisiB,*’ 
and almost exactly similar in its clinical manifestations to those of Gaseous 
or fibro-caseous tuberculosis. 

Complications and Sequelse. — Syphilitic lesions in the larynx, trachea 
or bronchi may complicate the course. Bronchiectasis has already been 
mentioned, and tuberculosis may occur as a complication. 

Diagnosis. — This is often diflicult and sometimes inconclusive. Obscure 
pulmonary signs in a syphilitic subject should arriuse suspicion. The Wasser- 
niann reaction should be determined, and other indications of syphilis looked 
for in all fibrosing and destructive lung conditions when no tubercle bacilli 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of syphilis and tuberculosis mentioned above. 

Course and Prognosis. — Where the lesions are localised and can be 
recognised early, the course is favourable if anti-syphilitic treatment is 
applied. Where fibrotic changes occur, leading to bronchiectasis, the 
course is less favourable, and in the destructive form it is serious. An inter- 
current tuberculous infection increases the gravity of pulmonary syphilis. 

Treatment. — When a diagnosis of pulmonary syphilis has been estab- 
lished, vigorous anti-sypliilitic treatment should be carried out. Its 
beneficial ellect is undoubtedly promoted by open-air treatment. In cases 
where tuberculosis coexists with syphilis, anti-syphilitic treatment is strongly 
recommended, especially by French physicians. 


NEW-GROWTIIS OF THE LUNGS 

Both simple aiivi malignant tumours may occur in the lungs, the latter 
being the more common, 

Etiology. — Malignant tumours occur more frequently in the male sex ; 
carcinoma is rare before the age of 40, but sarcoma may develop in earlier 
years. Simple tumours may arise at any age, but are found chiefly in adult 
life. The exciting cause is unknown. In some cases of malignant growth 
there is a history of thoracic trauma. 

Pathology. — Simple tumours found in the lungs usually arise in the 
bronchial mucous glands or in the bronchi. They include adenoma, fibroma, 
lipoma and chondroma. Malignant tumours may be primary or secondary. 
The primary growths arc carcinoma, sarcoma or cndothcUoma. Carcinoma 
arises either in the bronclii, as a colunmar-celled growth, or in the alveoli 
as a spheroidal-celled carcinoma. A variety of bronchial new-growth formerly 
regarded as a lympho-sarcoma is now called an oat-cejled tumour. It is 
derived from the basal cells of the bronchial mucous membrane. Squamous- 
celled growths of the bronchi are rare, and have been regarded as due to 
metaplasia, which is not uncommon in new-growths in this situation. Bound- 
celled and spindle-celled sarcomata growing from the pulmonary connective 
tissue are met with, while endotheliouiata are usually derived from the endo- 
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thelium of blood vessels and lymphatics, or from the pleura. A primary 
carcinoma of the breast, oesophagus or mediastinum may directly invade 
the lungs. Secondary Carcinoma may have its primary focus in the breast, 
stomach, intestines, liver, pancreas or prostate, whereas a secondary sarcoma 
most often results from metastasis of a primary bony growth. Chorion- 
epithelioma and hyper-nephroma also give nse to secondary deposits in the 
lungs, » 

Primary malignant tumours are usually unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
matosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, or pressure upon, the mediastinal structures 
fre^ently occurs. 

oymptoms. — Simple tumours are pathological curiosities and, as a 
rule, only produce symptoms when they cause destruction of a bronchus or 
press on mediastinal structures. 

The early symptoms of ipalignant growths are slight, and consist of 
malaise with, perhaps, cough and expectoration. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, mediastinum or pleura, they are more noticeable. Pain, dyspnoea 
and loss of weight with cachexia usually develop, and the cough and ex- 
pectoration arc more marked. The latter is often of the typical “ currant 
jelly ” or “ prune juice ” appearance due to altered blood. Microscopi- 
cally, groups of large fatty cells, or irregular e^dthelial cells may be seen. 
There is usually no definite physical signs until t.’^.e tumour causes pressure 
upon the bronchi, mediastinum or deep thoracic ve ns or nerves. The chest- 
wall may bulge locally, owing to the ])resence of a growth near the surface, or 
it may be retracted if a main bronchus is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chest-wall may be visible. 
Enlarged veins often run across the chest, and one or other arm may be 
swollen or cedematous if there is mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occurred. The percussion note over a 
moderate-sized tumour is impaired and may be extremely dull. The breath- 
sounds vary with the size and position of the growth, and with the displace- 
ment or pressure effects produced. They may be weak, or loud and stri- 
dorous. Adventitious sounds depend upon the presence of complications 
such as bronchitis. Some degree of fever often occurs. The supra-clavicular 
and axillary glands are not infrequently enlarged, and evidence of malignant 
disease may be present in other parts of the body such as the abdomen. 

Complications and Sequelae. — Bronchitis is nearly always present in 
some degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, 

f fangrene, haemoptysis and pleural effusions are sometimes observed. The 
atter is frequently bloodstained. In cases of primary malignant disease of 
the lungs, secondary deposits may occur in other parts of the body. 

Course. — ^This is progressive, the patient gradually losing strength and 
dying^ from cachexia or some intercurrent affection. 

Diagnosis. — ^This is difficult in early cases, and not easy in some 
advanced ones. Difficulties may arise in connection with pulmonary tuber- 
culosis, fibrosis and gumma of lung, aneurysm, pericardial and pleural effusion 
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and enlargement of the mediastinal glands due to Hodgkm’s disease or tuber- 
culosis. The whole body should be searched for evidence of malignant 
disease elsewhere. The sputum shodld be examined repeatedly for tubercle 
bacilli and for cellular elements, and an X-Ray examination made of the 
chest. By the stereoscopic method excellent evidence of pulmonary neo- 
plasms is often obtainable. Lipiodol injection and X-Ray examination may 
demonstrate the obstruction of a bronchus by the growth which often presents 
a tapering or “ rat-tail ” appearance. Bronchoscopy may also serve to 
establish the diagnosis. Temporary artificial pneumothorax may be helpful 
in diagnosis, particularly in differentiating simple tumours in the periphery 
of the lung, growths in the mediastinum and in the chest-wall. 

Prognosis. — Apart from those cases in which early recognition may in 
suitable conditions render lobectomy, with removal of the growth, possible, 
this is hopeless, death occurring in a few weeks, or being delayed for two or 
three years. 

Simple tumours are often capable of complete removal with gratifying 
success. 

In malignant growths lobectomy with complete removal of the growth 
is only practicable for cases recognised early in which there are no 
secondary deposits. 

Treatment. — In cases unsuitaldc for lobectomy and radiation treatment 
this can only be palliative and symptomatic. Useless cough should be 
checked by sedative lozenges or a linctus. Dyspnoea due to pleural effusion 
may be relieved by tapping ; but the fluid often reaccumulates rapidly. 
Pain should be relieved by analgesic drugs, and in the later stages those 
containing opium or its alkaloids may be required. Radon seeds are now 
extensively used ; when practicable they arc inserted into the growth through 
a bronchoscope. In other cases they may be introduced directly into the 
growth by thoracotomy. 


PARAGONIMIASIS 

Synonyms. -Pulmonary Uistomatosis ; Lung Fluke Disease ; Endemic 
Hsemoptyais ; Parasitic Hcemoptysis. 

Etiology. — (See p. 347). 

Pathology. — The flukes settle down in the lungs and form burrows. 
These burrows may coalesce and give rise to cystic swellings, varying from J to 
1^ inches in diameter, llhcse in turn develop fibrous sheaths and may give 
rise to abscess formation or pleurisy. The adult fluke is hermaphrodite, and 
lays numerous eggs which measure 100 x 70 /jl. These are coughed up in the 
sputum, and are easily recognisable owing to their large size. The adult 
parasites are also occasionally found in the brain, liver, lymph glands and 
peritoneal cavity. 

Symptoms and Complications. — ^The onset of symptoms, after in- 
fection has taken place, is insidious, with cough and expectoration. The 
latter is very constantly blood-stained, and there may be profuse haemoptysis. 
Secondary pleurisy occurs when the cysts reach the surface of the lungs, 
causing pain. Examination may reveal no abnormal signs, at most there 
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are a few scattered" rales, together with signs of dry pleurisy at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. ^ ‘ 

For general, abdominal and cerebral symptoms and complications, see 
pp. 347, 348. 

Course. — This is chronic : the disease often persists for years, without 
giving rise to any acute dfsturbauce apart from periodic haemoptysis. 

Diagnosis. — ^Distinction from other forms of haemoptysis is accomplished 
by discovering the ova in the sputum. To facilitate the examination a little 
0*1 per cert, sulphuric acid should be added to it. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is considerable difficulty in ehminating the parasites, and permanent 
damage is wrought in the lungs when they settle there. 

Treatment. — Prophylaxis is important where the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink- 
ing or washing should be boiled or filtered. Crabs should not be eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs. x-xx, t.d.s.) is recommended, but other treat- 
ment is symptomatic. 


HYDATID DISEASE OF THE LUNG 

Hydatid cysts may develop in the lung in patients infected by the ova of 
the Twnia echinococcus, 

etiology. — Man is the intermediate host of this parasite, and becomes 
infected directly or indirectly from the dog. The modes of infection and the 
life-history of the parasite are elsewhere considered. Males are more often 
affected, and the condition is commoner among the poor than the well-to-do. 
It is rarely seen in this country except in patients from abroad, especially 
from Australia. 

Pathology. — Hydatid cysts have been described in the lungs in from 
5*6 to 16*8 per cent, of cases of hydatid disease in different parts of the world. 
The right lung is more often the site of the disease than the left, and the cyst 
is usually basic, though it may occur in the upper parts of the lung. It is 
generally supposed that infection of the lung is usually secondary to the liver, 
the ova reaching the lung through the diaphragm ; but the occurrence of pri- 
mary lung hydatid suggests the possibility of the embryo gaining access to the 
general bloc^ stream, and thus reacliing the lung' by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilocular cysts 
are occasionally observed. The cyst may become as large as a cricket ball, 
but usually ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ectocyst and endocyst. It may develop 
brood capsules and daughter cysts, but is often sterile in this situation. 

The reactive changes in the lungs are at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less definite 
fibroid capsule around the ectocyst. The overlying pleura may become 
inflamed, thickened and adherent when the cyst grows near the surface. 
Rupture may occur into a bronchus, into the pleura, pericardium or peri- 
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toneum, or occasionally into the pulmonary vein. Btirely the contents 
of a small cyst may become inspissated, thus producing spontaneous 
cure. « 

Symptoms. — Until the cyst becomes large enough to cause irritation, there 
may be no symptoms, but sooner or later cough and expectoration develop. 
The latter is generally mucoid, and frequently bloodstained. Dyspnoea 
becomes apparent and pjyn results if the pleura is in\^lved. The signs may be : 
diminished vocal fremitus, localised dullness and weak or absent breath-^sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few r&les 
may be audible round the dull area. Occasionally with a large cyst there 
may be some bulging on the affected side, and “ hydatid fremitus has been 
described. The heart may be displaced in rare cases. Examination by the 
X-Eays generally shows a suggestive rounded shadow with very little change in 
the surrounding lung, except in chronic cases where some fibrosis may be 
observed. 

Some degree of eosinophilia is common but not invariable. When rupture 
into a bronchus occurs, there is usually sudden copious expectoration of watery 
fluid containing hook](?ts. Daughter cysts and parts of the octocyst may be 
coughed up and lead to dyspnoea and even suffocation from laryngeal obstruc- 
tion. 

After rupture, spontaneous cure may result if the ectocyst is expectorated. 
More commonly the cavity bex^omos infected and the symptoms and signs 
become tliosc of chronic a})scess (see p. 1156). Eupture into the pleural 
cavity produces great pain, dyspnoea, cyanosis and shock, similar to the 
condition induced by pneumothorax. Rupture into the pericardium or into 
a vein is usually quickly fatal. When rupture occurs into a serous cavity, 
urticaria and severe toxic syin])toms sometimes develop. 

Course. — This is generally progressive, though occasionally spontaneous 
cure occurs either before or after rupture. More commonly the cyst causes 
increasing pressure or irritative sym})toins, and eventually rupture or sup- 
puration produces acute manifestations. 

Diagnosis. — The clinical features of pulmonary hydatid may be suggestive 
of pulmonary tuberculosis, pleural effusion or new-growtli. Diagnosis may 
be difficult before rupture occurs ; after this the discovery of hydatid hooklett 
or pieces of cyst-wall may establish the diagnosis. In suspicious cases the 
X-Ray findings may be of gieat e.ssisf aucc, and confirmatory evidence may be 
obtained from cytologies. I and serological examination. The former fre- 
quently shows eosinophilia, and tJie latter gives complement deviation when 
a suitable antigen such as extract of liydatid cyst- wall, is used. A precipitin 
reaction may also b(; obtained with, tlic fluid from another cyst. 

Prognosis. — The prognosis is serious owing to the risks of rupture and 
suppuration. Spontaneous cure is rare, but cau occur. After rupture into 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Rupture into a serous cavity is frequently fatal. Early surgical 
treatment either before or after rupture improves the outlook. 

Treatment. — Aspiration of the cyst, cither exploratory or therapeutic, 
is to be avoided. If the cyst can be diagnosed or localised before rupture, 
the lung should be exposed by thoracotomy, the pleura stitched together and 
the cyst incised, the endocyst removed, and the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 
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THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any in- 
flammatory condition of the lung producing consolidation. When the 
consolidation affects large areas of lung uniformly it is described as lobar 
pneumonia, and when it^is patchy or lobular in (Jistribution it is called 
lobular or broncho-pneumonia. 


LOBAR PNEUMONIA 

Synonyms. — Croupous or Pleuro-Pncumonia. 

Definition. — This is an acute infectious disease characterised by an in- 
flammatory lobar consolidation. 

AEtiology . — Predisposing causes . — Pneumonia 'may occur at any age. 
It is common in children up to the sixth year, the incidence being about equal 
in the two sexes. It is commonest between the ages of 15 and 40, when there 
is a preponderance in the male sex of two or three to one. It is also a fre- 
quent terminal malady in the aged of both sexes. It may be doubted 
whether race has much influence, although in America and in the Rand 
mines the incidence and mortality among the black races are both high. 
Pneumonia is met with all over the world, but it is more rife in localities 
with changeable climate and cold winds. Its seasonal incidence is well 
marked ; it is uncommon in the summer and autumn, and is most prevalent 
from November to March in this country. Although pneumonia is as a 
rule endemic and sporadic in its incidence, it is generally admitted that 
localised epidemics occur. Recent studies of its bacteriology lend support 
to this view. Urban conditions, defective sanitation, ov^crcrowding and 
insufficient ventilation all conduce to the incidence of pneumonia. A previous 
attack of pneumonia is an important predisposing condition, since this disease 
seems to confer an increased susceptibility, although this may be preceded 
by a brief period of relative immunity. It is not uncommon to obtain a 
history of several previous attacks. Although the disease often attacks those 
in normal robust health, there can be no doubt that debilitating conditions 
and diseases predispose to it, among them being chronic nephritis, diabetes, 
over-fatigue, exposure and alcoholic excess. 

Exciting causes . — The exciting cause in most cases is the presence of 
the pneumococcus of Frankel in one of its most virulent forms. It may be 
the only pathogenic organism found in the lung lesions and in the sputum, 
but not infrequently others, such as streptococci, staphylococci or Pfeiffer’s 
bacillus are also present. Occasionally these organisms, and others, such 
as Friedlander’s pneumo-bacillus, the Bacillus typhosus, the gonococcus and 
the B. pertussis, cause lobar consolidation ; but these conditions should 
be regarded as varieties of secondary pneumonia, and differentiated from the 
acute primary condition now under consideration. 

The pneumococcus. — ^I’he pathogenicity of the pneumococcus has been 
the subject of an interesting study at the Rockefeller Institute, New York, 
by Cole, Dochez, Avery and Gillespie. By serological reactions they have 
separated four types. The organisms of types I., IT. and III. are clearly 
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defined and account for about 75 per cent, of the cases of pneumonia investi- 
gated. They differ in virulence, type III. producing a more serious form 
of pneumonia with a high mortality but fortunately it is the least common 
form. This organism has a somewhat characteristic morphology and dis- 
tinctive cultural appearances. It is sometimes described as the Pneumococcus 
mwiosus^ and is probably identical with the Streptococcus mucosus of Schott- 
muller. Specific agglutinating serums exist for 'jach of these three types. 
Type IV. is a heterogeneous group of organisms, mostly of low virulence, 
and no common agglutinating serum exists for them. It is now generally 
referred to as group IV. They are frequently present in the mouth and 
saliva of healthy persons, but may cause a mild form of pneumonia with a 
low mortality, and they are commonly found in pneumococcal lesions in 
other situations than the lungs. It is probable that other types exist, since 
F. S. Lister found that among the cases he investigated in South Africa 
types L and II. were common, but nearly one third of the cases were associated 
with one and perhaps two types which were not described in the New York 
cases. 

The American observers have shown that 40 per cent, of contacts with 
cases of pneumonia due to types I. and IJ. may harbour the corresponding 
organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They have further demonstrated tliat a convalescent patient 
may carry pathogenic imeumococei in his mouth for as long as 90 days from 
the onset of the disease. They have also found pathogenic pneumococci 
in the dust of rooms in which patients suffering from pneumonia have been 
nursed, whereas in other rooms only the relatively non-virulent type IV, 
has been found. The significance of this work is obvious. It confirms 
the view that pneumonia is an infectious disease, capable of being spread 
by carriers, by the convalescent ])ationt, and by the dust of rooms. 

Although the pneumococcus is the specific exciting cause, its activities 
are often determined by some other fa(;tor, such as chill, exposure, over- 
exertion or injury. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms. 
Post-operative pneumonia may be a further instance of this, but doubtless 
some supposed cases are in reality due to lobar collapse. 

Pathology. — 1'hc pneumococcus can be found in the blood, in the 
pulmonary lesions, and elsewhere when complications occur. Recent ex- 
perimental investigations on animals indicate that the avenue of infection 
is to the lungs by way of the trachea and bronchi, the blood infection being 
secondary to the pulmonary lesion. I'his is in opposition to the view, 
current till recently, that infection occurred from the mouth or pharynx 
to the blood and thence to the lungs. Four stages are commonly described 
n the process by which the lung becomes consolidated and returns to normal, 
namely, engorgement, red hepatisation, grey hepatisation and resolution. 

In the stage of engorgement the affected part of the lung is slightly 
enlarged, deep red in colour, and heavier than normal, although it still 
crepitates and floats in water. The pleura over it may be injected and 
lustreless and may even show early fibrinous exudate. On section, the 
hyperjemia is obvious and there may be some oedema. On squeezing, frothy, 
bloodstained fluid exudes. Microscoxncally, the engorgement of the 
capillaries, the swelling and partial desquamation of the alveolar epithelium 
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are the chief changes to be noted. In the stage of red hepatisation the 
affected area becomes completely consolidated, the general aspect on section 
being remotely similar ^to liver, hence #the name hepatisation. The pleura 
is now notably inflamed and may be obscured by yellow fibrinous exudate. 
The hepatised area of lung is larger and much heavier than normal and bears 
the impress of the ribs upon it. On section, it is seen to be red in colour, 
solid and completely airleis. It does not crepitate ^and it sinks in water. 
The lung tissue is found to be more friable than normal. On scraping the 
cut surface, which has a granular appearance, a reddish fluid is collected, con- 
taining small fibrinous plugs, which are practically alveolar casts. Micro- 
scopically, the alveoli are occupied by a coagulated exudate rich in fibrin 
and red blood corpuscles, with scanty leucocytes and a few larger cells 
derived from the alveolar epithelium. In the stage of grey hepatisation 
the lung tissue, although still solid, airless and non-crepitant, is greyish in 
colour, softer in consistence and still more friable. The surface of the section 
is less granular, and on scraping, a pale yellowish, 'almost puriform fluid is 
obtained. Microscopically, the blood vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red corpuscles 
have largely disappeared, and the alveoli arc occupied by leucocytes and 
desquamated alveolar cells. In the stage of resolution, the exudate becomes 
more liquid and its cellular constituents undergo fatty degeneration. The 
liquefied exudate is largely absorbed, although expectoration may possibly 
assist in its removal. The lung returns to its normal spongy state and the 
alveolar epithelium is replaced. Some pleural thickening or adhesion may, 
however, result. In very severe and fatal cases, the stage of resolution may 
be replaced by one of purulent infiltration, in which tlie lung becomes paler, 
softer and in places almost diffluent. The scrapings are practically purulent. 

Although these four stages are described, it should be remembered that 
they are not sharply defined from one another, and that they only represent 
special appearances in a continuous process. Consequently, although the 
major part of the affected area of lung may be characteristic of any one of 
them, all four stages may be recognisable, especially in cases of a spreading 
type. The base is more often affected than other parts, and the right side 
more than the left, in the ratio of 3 to 2. I'he unaffected parts of the lung 
may show some catarrhal bronchitis, or some degree of collateral hyperacmia 
or oedema. Pleurisy is an integral part of the affection, but it may proceed 
to serous or purulent effusion. Pericarditis and less frequently acute 
endocarditis may be found in fatal cases. Pneumococcal meningitis, arthritis 
and otitis are very occavsionally observed. The liver and kidneys may show 
cloudy swelling, and the spleen is often slightly cukirged and soft. Jaundice 
may be observed, especially in right-sided cases. The riglit side of the 
heart may be engorged and dilated. 

Symptoms. — ^The exact incubation period is not yet established, but it is 
short, being probably from I or 2 days up to a week. The onset is sudden 
and acute, with chill, shivering or rigor in the majority of cases. In children 
convulsions take the place of rigors. Vomiting at the onset is not infrequent, 
occurring in about one-third of the cases. Less commonly the onset is 
insidious, or is preceded by malaise and catarrhal symptoms. The tempera- 
ture rises with the rigor, and as a rule a short, dry, irritating cough develops 
quickly, accompanied by a severe cutting pain on the affected side. ,The 
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pain often becomes intense, and coughing may cause the patient great distress. 
The cough is frequently restrained as much as possiblei and the breathing is 
rapid and shallow. By the second onthird day the pain becomes less and the 
cou^h easier and more efiective. Sputum, which at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abundant, 
although remaining viscid. In typical cases it is characteristically rusty 
at^ this stage, containjng mucus, altered red blood corpuscles, alveolar 
epithelium and large numbers of pneumococci. In a few instances a small 
but definite haemoptysis occurs. Occasionally the sputum is thinner and of 
“ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and 
late stages. In some cases there are marked cerebral symptoms. Headache 
at the onset is common. Delirium is frequent, particularly in the asthenic 
type, in apical cases, and in alcoholics. In the latter it may be violent and 
is often like delirium tremens. The temperature is usually of high con- 
tinuous type throughout, reaching 103®, 104® and even 105® F. or more on 
occasions, especially in the sthenic type. In the asthenic it is often of lower 
range. Defervescence is by crisis in about 60 per cent, of the cases. Crisis 
is commoner in the sthenic type, and occurs more often on the odd than on 
the even-numbered days of the dis^^ase. The most common day for the 
crisis is the seventh. It is rare before* the third or after the ninth day. At 
the crisis the temperature falls to normal or subnormal in about 12 hours. 
The patient often sleeps aoi.mdly at this time and may sweat profusely ; 
respiration is slower and easier and the pulse-rate falls. On waking, a dramatic 
change in the condition is usually noticeable. Pain and distress are amelior- 
ated, cough is loose and easy, and the patient feels better, although weak. 
Looseness of the bowels and free diuresis are not infrequent, constituting the 
“ critical evacuations. The crisis i? sometimes preceded by a pseudocrisis, 
in which a considerable fail of temperature occurs, v/ith little or no improve- 
ment in the general condition. A sliglit post-critical rise of temperature 
of 1® or 2®F is sometimes seen, but as a rule the temperature remains sub- 
normal for a few days and slowly returns to normal. The pulse-rate may be 
slow for a time. Convalescence is generally rapid, although in cases which 
have had marked deliriuTii, soine mental confusion may be present for a day 
or two. Defervescence by lysis is more common in the asthenic type. The 
temperature remits and may take from 2 to 4 days to reach normal or sub- 
normal levels. 

The physical signs vary with the stage of the disease. At first there is 
some restlessness, but soon the patient assumes a dorsal decubitus, or lies 
more on the affected side*. The cheeks are flushed, often markedly so on 
the side of the lesion. The eyes are bright, but the expression is one of 
pain or anxiety. A crop of herpes on the lips is very common. The tongue 
IS thickly coated and white, becoming dry and cracked in bad cases at a 
later stage. The skin feels dry and pungently hot. The alae nasi are in 
action, and in children a puff or grunt accompanies each expiration, while the 
pause follows inspiration, instead of expiration. The respiration and pulse- 
rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1, instead of the normal 4 or 5 to 1. 

In the early stage the jjulmonary signs are slight. At the most there 
is lessened movement and dirainished vocal fremitus over the affected area^ ^ 
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with dubious impaixment of note, weak air entry and possibly a few crepita- 
tions (induz), or pleural friction sounds, vocal resonance being unaltered. 
Of these, lessened air entry is probably the most common. Slight hyper- 
resonance of the oppoiiite lung, with harsh breathing, may lead to error in 
diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent on the 
second or third day, ezcep;t in cases where the disease starts deeply (central 
pneumonia). There is definite limitation of movement on the affected side, 
which is, however, slightly increased in size, as can be demonstrated by 
mensuration. Vocal fremitus is markedly accentuated over the affected 
area .except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion is dull, but has not the resistant stony character 
of that over an effusion. The note above or below the consolidated area is 
sometimes skodaic. The breath-sounds are tubular, and a few crepitations 
may be heard, but freq; 2 ently adventitious sounds are absent. In some 
cases a friction rub is audible. Bronchophony and pectoriloquy are usually 
very marked over the consolidated area. The breath-sounds in other parts 
may be vesicular or harsh, and a few rhonchi may be present. Tlie heart 
is usually in its normal situation, but is sometimes slightly displaced away 
from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lysis, the tubular 
character of the breath-sounds disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness 
gradually diminishes, and the voice-sounds return to normal. In basal 
cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and abdominal rigidity simulating peritonitis, perforation 
or appendicitis. X-Ray examination is usually not practicable, and in any 
case should only be employed where diagnosis is in doubt. It is rare for the 
spleen to be sufficiently enlarged to be palpable. The blood shows a leuco- 
cytosis up to 40,000 or 50,000 per c.mm. in sthenic infections. Blood culture 
may yield pneumococci, although this was successful in only 30 per cent, of 
cases at the Rockefeller Institute. The urine is diminished in quantity, and 
there is a great reduction in the sodium chloride excretion until the crisis.* 
Albumin and albumose are frequently found in small quantities in the urine 
during the febrile stage, and a few granular casts may be present. The 
uric acid excretion is increased to two or three times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alveoli, 
and so forms a measure of resolution, although some authorities maintain 
that it runs parallel with leucocytosis and not with cell destruction. Palmer 
has recently shown that an organic acid of unknown nature is excreted in 
the urine in considerable quantities in many cases of pneumonia with severe 
intoxication, but estimation of the COj in the plasma shows that the degree 
of acidosis produced is not great. Pneumococci can sometimes be obtained 
from the urine at the height of the disease. The blood-pressure usually 
falls during the course of pneumonia, and according to 0. A. Gibson a sudden 
rise indicates the imminence of some complication, such as delirium, whereas 
a sudden fall suggests the onset of cardio- vascular paralysis. 
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The disease does not always follow the typical clinicarcourse, and certain 
varieties are described : 

Apical pneumonia . — The consolidation may be limited to the apex or 
upper lobe of one lung. This is more common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. 

Creeping pneumonia {Migratory or wandering pneurnonia ). — The ccmsolida- 
tion sprea^ irregular!]^ in one or both lungs. Partial resolution occurs, 
but there is no true crisis, and as successive portions of the lungs become 
involved the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

Central pneumonia . — The symptoms and appearance of the patient may 
suggest lobar pneumonia, and yet no abnormal signs can be detected in the 
lungs. In some of these cases there may be a deep-seated consolidation, 
whose presence can be revealed by X-Rays. A typical crisis may occur. 

Massive pneumonia . — The bronchi, as well as the alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as the physical signs resemble those of pleurisy with efiusion, 
vocal fremitus being diminished and breath-sounds weak or absent. The 
heart, however, not displaced, qt only slightly so. 

Post-operative pneumonia . — It is probable that a large proportion of cases 
that were formerly described as post-operative pneumonia were in reality 
instances of massive lobtar collapse (see p. 1143). At times a pneumococcal 
pneumonia follows the administration of a general anaesthetic, but it docs 
not present any peculiar features. 

Traumatic pneumonia . — The fact that an injury to the chest may be 
followed after a short interval by a pneumonic process in the lungs has long 
been recognised. The condiiion was called * contusional pneumonia** by 
Litten in 1881. Kiilbs showed later that the changes in the lungs in dogs 
following local trauma were mainly hajinorrhagic, and that the lung opposite 
to the side injured may be affected by “ contre-coup.** In the recorded 
cases of traumatic pneumonia two types can be differentiated — (1) those 
with hflemorrhagic lesions only, and (2) those showing haemorrhagic foci 
with a superimposed bacterial infection. The former recover rapidly, the 
latter often lead to a fatal issue. 

Pneumonia in children . — This often presents certain characteristic 
features. There is rarely any sputum, the expectoration being swallowed. 
Convulsions at the onset are common. The lesion is often at the apex of 
the lung. Cerebral symptoms are frequent, and empyema or otitis media 
often occurs as a complication. 

Pneumonia in the ageds , — This occurs frequently as a terminal infection, 
often leading to a rapid and comparatively painless death. The onset may 
be insidious and the physical signs slight. 

In pneumonia in the insane, lobar consolidation is often observed, 
without marked constitutional disturbance other than fever. 

Secondary pneumonia . — Lobar pneumonia may develop during the 
course of certain acute specific fevers, notably enteric, typhus and plague. 
It is doubtful whether a true lobar pneumonia occurs in influenza, the con- 
dition to which the name influenzal pneumonia is applied being due to 
coalescing lobular pneumonia with hsemorrhagic extravasations. 

Complications. — Delayed resolution not infrequently occurs, the signs 
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of consolidation persisting for Tveeks instead of days. Frequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as the presence of tuberculosis cr empyema. Gangrene and abscess 
are rare but recognised complications. 

Dry pleurisy is an invariable accompaniment when the consolidation 
reaches the surface, and in a considerable proportion of cases slight serous 
effusion occurs. This occaiionally becomes frankly purulent and an empyema 
results. Bronchitis is common and may bo due to a complicating secondary 
infection. Cardiac failure is a grave occurrence and can be recognised by 
increasing cyanosis, lividity and dyspnoea, with signs of enlargement of the 
right heart and with enfeeblernent of the heart-sounds. Pericarditis is not 
very uncommon and is a serious complication. It may be dry or proceed 
to serous or purulent effusion. Acute endocarditis, sometimes of infective 
type, occurs. Abdominal complications are comparatively rare. They in- 
clude pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly'fatal. Meteorism is more 
common and, although serious, is more amenable to treatment. Jaundice, 
due to catarrh of the bile-ducts, or fco haemolysis, is sometimes present. 

Pneumococcal meningitis supervenes in rare cases, ciiid is invariably 
fatal. Delirium has already been referred to, a. 1 is especially serious when 
occurring in alcoholics. Peri])heral neuritis has been described, but is very 
uncommon. Otitis media and arthritis, proceeding sometimes to suppura- 
tion, occur as complications, both being commoner in cJiildrcn. A parotitis, 
sometimes going on to suppuration, is an occasional and serious complica- 
tion, especially in old people. During convalescence, thrombosis of the 
veins of the legs may occur in rare instances. 

Sequelae of lobar pneumonia arc uncommo/i. Perhaps the most remark- 
able is the liability to subsequent attacks. Some permanent pleural thicken- 
ing or adhesion may occur, and after an empyema the usual sequelas may 
result. Pulmonary fibrosis (chronic interstitial pneumonia) is rare, especially 
in comparison with its frequency after broncho-pneumonia ; this may lead 
to bronchiectasis. 

Course. — The course depends on the type and virulence of the infection 
and on the resistance of the patient. In a typical sthenic case, consolidation 
is well established by the second or third day, defervescence by crisis occurs 
usually on the seventh day, signs of resolution become apparent a day later, 
and all signs clear up within 14 days of the onset. In asthenic cases the 
course is less typical and often prolonged to 9 or 10 days, defervescence 
occurring by lysis. In fatal cases, death commonly occurs between the 
fourth and tenth days, although severe cases may prove fatal as early as 
the first or second day. After the tenth day a fatal result is generally due 
to complications. An abortive course is described, in w’^bich typical symptoms 
occur with slight or indefinite signs, the temperature falling by crisis within 
36 hours, followed by rapid recovery. This group includes the “ maladie 
de Woillez.” It is difficult in many instances to establish the true causation 
of such cases. 

Diagnosis. — ^When the disease is well established and the history is avail- 
able, diagnosis is as a rule easy. To prove the pneumococcal origin, sputum 
examination, lung puncture, or blood or urine culture is necessary. It would 
seeni probable tliat in the future the investigation of serum reactions will 
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be necessary to establish the type of pneumococcus concerned as an essential 
to specific treatment. 

At the onset, especially before the signs of consolidation develop, difii- 
culties in diagnosis often occur. The initial rigor or convulsion with' vomiting 
may suggest scarlet fever. In children, especially those with early apical 
pneumonia, headache, vomiting, convulsions, head retraction, squint and 
even slight Kernig^s sign may lead to an erroneotis diagnosis of meningitis. 
Pain in the side and cough, the altered pulse respiration ratio, and the 
presence even of slight abnormal physical signs in the chest, usually suffice 
in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing tc 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy lias not infrequently been carried out in error. 
The history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of pulmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate luieumonia, but the distribu- 
tion of the signs and tlie examination of the sputum generally serve to dis- 
tinguish between them. 'l’y])hoid fever less often gives rise to difficulty, 
but some cases of pneumonia pass quickly into a tyi)hoid state, while some 
cases of typhoid fever develop consolidation in the first week. 

When consolidation is well established, the chief conditions to be diSerenti- 
ated arc — (1) Broncho-pneumonia. The slower onset, the more prolonged 
course, the bilateral patchy pliysical signs, and the marked predominance of 
the bronchitic manifestations usually suffice to differentiate this group of con- 
ditions. (2) Secondary pneumonias, such as those in plague, typhoid fever, 
and influenza, can be diagnosed only from tlie history, the associated symptoms 
and signs, and from tlic bacteriological examinations. (3) Friedlfinder^a 
pnemnonia is rare. Its course is short, its prognosis grave, and it can only 
be recognised by bacteriological investigation. (4-) Massive collapse. The 
diagnosis of this co?iditioii and its dilfercutiation from pneumonia are 
discussed on p. 1144. (5) Acute pneumonic tuberculosis. The onset 

and early signs may be identical with those of pneumonia. The persistence 
of the fever, its tendency to become rcmillciit or iiitermittcnt, and the 
occurrence of night sweats should suggest looking for tubercle bacilli in the 
sputum. (6) Pleural effusion and empyema, differentiation is generally 
easy, except in cases of massive pneumonia. Investigation of the position 
of the cardiac impulse, and of vocal fremitus and resonance, affords the 
most valuable aid. Grodco’s triangle may also assist. In some cases the 
diagnosis can only be established by the exploring needle. (7) Infarction 
of the lung in cardiac disease, causing pain, cough, blood-stained expectora- 
tion, and dyspnoea, may simulate pneumonia. The absence of fever, the 
presence of the cardiac condition and the localised physical signs are generally 
characteristic. (8) Acute oedema of the lung, especially in mitral stenosis, 
may suggest pneumonia. Fever is generally absent, the sputum is typical, 
and the primary cause may be apparent. An attack of paroxysmal tachy- 
cardia may give rise to difficulty, when it leads to dullness and crepitations 
at the bases, but careful examination should establish the verv rapid action 
of the heart and the evidence of venous engorgement in other parts. 
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Prognosis. — L(5bar pneumonia is a serious disease, with a high mortality 
rate. This is profoundly influenced by age. It is but little fatal in childhood, 
except in the first years of life. After the age of 60, it may show a mortality 
of 60 to 80 per cent. The New York investigations at the Rockefeller In- 
stitute have demonstrated the importance of the type of pneumococcus in 
prognosis ; thus, it was found that the mortality of cases with types I. and 
II. was about 25 to 30 per cent., of those with type ,III. 50 per cent., and of 
those with type IV. only 12 per cent. 

The previous habits and history of the patient influence prognosis con- 
siderably ; chronic alcoholism doubles the risk of a fatal issue, and the outlook 
is grave in patients who are the subjects of diabetes, chronic cardio-vascular 
disease, nephritis, marked debility or obesity. Unfavourable indications 
during the course of the disease are profound toxaemia, a pulse-rate persist- 
ently 130 or more, a blood-pressure in millimetres of mercury lower than the 
pulse-rate, and a temperature remaining at 105® F.,or over for several days. 
Absence of the usual Icucocytosis is generally of sinister import. Dilatation 
of the right heart, with cyanosis progressing to lividity, is most grave. Modern 
statistics confirm the traditional view that labial herpes is a favourable 
prognostic sign. 

Of complications, meningitis is invariably fatal, while septic endo- 
carditis is extremely grave. Cases with abscess or gangrene, although serious, 
sometimes recover, especially if operative treatment is practicable. The 
prognosis of those with pericarditis is serious, but not uniformly unfavour- 
able. Cases with bilateral ciupyemata show a high mortality. Late 
delirium is a very serious indication. 

Treatment. — Prophylactic . — Prophylactic vaccination has been used 
with success by Lister in South Africa. He employed a triple vaccine, made 
from three types, and gave 6000 millions of each. Three injections were 
made at weekly intervals. 

When a case has occurred, all contacts should have a throat examination, 
and if virulent pneumococci are found a suitable antiseptic mouth wash 
should be used. Quinine preparations have a high pneumococcicidal action. 
The best is optochin or ethyl-hydrocupreine hydrochloride, or else quinine 
bisulphate in a dilution of 1 in 10,000 with liquor thymolis diluted 1 in 10. 
The room in which the patient has developed the disease should be disin- 
fected afterwards. If possible, no case of pneumonia sliould be nursed in a 
general ward of a hospital, and the doctor and nurse in attendance should 
wear gauze masks. All sputum should be disinfected. The patient should 
lie in a narrow bed away from a wall to facilitate nursing. The room should 
be well ventilated, and the temperature maintaimfd at 60® to 65® F. Treat- 
ment in the open air is not advisable except in very mild weather. Two 
important factors are rest and sleep. The patient should, therefore, be 
disturbed as little as possible by the examination of the physician and by 
the attentions of the nurse. He should not, however, be allowed to lie fla^ 
all the time, to avoid basal congestion. The diet should be restricted to 
fluids and semi-solids, eggs, milk, meat extracts and the various invalid 
foods being given up to 2 or 3 pints in the 24 hours. Glucose, in the pro- 
portion of 2 to 4 ounces to the pint of lemonade or orangeade, is useful. Too 
much milk should be avoided, as it is liable to cause indigestion and flatulence. 
The irritating cough, which induces such intense pain, should be checked 
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by a sedative linctua, or by lozenges, but it may be^necessaiy to inject 
rVtb grain heroin, or even J^th grain morphine to relieve pain and to induce 
sleep in the early stage. Local applications to the chest help to relieve pain. 
Usually hot linseed poultices to the back and side are employed, but anti- 
phlogistine applied on lint does not require such frequent changing and 
disturbs the patient less. A pneumonia jacket is preferred by some, by others 
the icc poultice or ice-bag is found very soothing.* A dose of calomel should 
be given at the onset, and the bowels should be opened daily, either by a 
laxative or by a small soap enema. 

Medicinal treatment has probably but little influence on the course of the 
disease, and should be in the main symptomatic. In the early stage, a 
simple saline diaphoretic mixture may give comfort by promoting the action 
of the skin and by rendering the sputum less viscid. For this purpose liq. 
ammon. acetat. 3ij} potass, citrat. grs. xx, syrup, aurantii 3i and water to the 
ounce, may be given every 4 to 6 hours. The use of depressant drugs, such 
as tartar emetic, aconite, or pilocarpine, although formerly recommended, is 
now generally discarded. Expectorants such as ammonium carbonate or 
iodide of potassium in doses of 3 to 5 grains are often recommended after the 
second day, but are of doubtful utility. Potassium iodide in doses of 6 to 
10 grains, with creosote 5 minims, in a mixture, had a recent vogue, but it 
may be doubted whether its beneficial efiects are commensurate with its 
unpleasantness and its bad influence on appetite and digestion. 

Cardiac embarrassment and failure are the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the patient, the condition of the pulse and the size of the heart. 
Digitalis, in doses of 5 to 15 minims of the tincture, may be added to the 
mixture, or given with brandy. Camphor grs. xx, in sterile olive oil 3ijf may 
be given hypodermically every other day, or smaller doses may be given once 
or twice daily. If signs of acute heart failure occur, strophanthm gr. 
may bo given intravenously, or digitalin gr. with strychnine sulphate 
or hydrochloride gr. to hypodermically. The latter may be repeated 
in from 4 to 6 hours if necessary. Strychnine may be given in doses of gr. 
gV every 4 hours, and is often very useful. Other cardiac tonics which may 
be employed hypodermically are pituitrin J to 1 c.c., or adrenaline 5 to 10 
minims of 1 in 1000 solution. Alcohol is often useful ; it should not be given 
too early in the attack, but where there are indications of incipient cardiac 
weakness 4 to 6 ounces daily may be given, and this even to alcoholics. 

Oxygen inhalations may be helpful in any case where there is distress or 
cyanosis. It should be warmed, and may be bubbled through alcohol or 
administered more economically through a nasal tube. Venesection to the 
extent of 10 or 12 ounces is of some value if there is lividity from right-sided 
engorgement, especially in sthenic cases. As a rule it is best not to interfere 
with the temperature by antipyretic drugs and measures unless it remains 
over 104® P., when sponging, either tepid or cold, should be tried. 

Sleeplessness is a frequent and distressing symptom and requires treat* 
ment. In the early stages 10 grs. of Dover’s powder or an injection of mor- 
phine or heroin are usually effective. In the later stages, morphine should 
only be given with care, and then in association with atropine gr. to 

and strychnine gr. xV* Paraldehyde 3ij with syrup of orange in 
2 ounces of water, is safe and often effective. Chloralamide grs. xx to xxx, with 
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bromides may be tried. In cases with delirium an ice-oap should be applied 
to the head» and the patient sponged with tepid water. Morphine may be 
necessary, and in severe cases hyoscine, gr. may be injected; but the 
latter is a dangerous drug and the patient’s condition should be watched, 
and strychnine administered if necessary. Tympanites, when present, is dis- 
tressing and exhausting, and should be treat^ by passing a rectal tube or by 
the administration of an eitema of aaafoetida or a turpentine wash-out. 

Specific . — Various serums have been introduced and employed with 
varying success. The researches at the Rockefeller Institute afford the 
explanation of the discordant results, and promise to put this matter on a 
scientific and practical basis. So far an effective serum seems to have been 
obtained only for type L, although serum has been prepared for type II. 
but is less effective. At present antiserums have not been obtained for type 
HI. and group IV. A new specific serum, highly concentrated, has been 
introduced by Felton. It is said to be of great value in type I. cases and to 
be helpful in type II. cases. Consequently, if it is proposed to employ serum 
treatment it is necessary first to determine the type of pneumococcus con- 
cerned by serological tests. A rapid method involving the testing of the 
organisms in the fresh sputum against a tet serum has been introduced by 
Armstrong. The patient’s sensitiveness to the serum must then be deter- 
mined by an intradermic injection of 0 02 c.c. of diluted serum (diluted 

with saline), and if he shows a reaction he must be desensitised by small 
injections to prevent anaphylaxis. The serum is then diluted with an 
equal volume of warm sterile saline and 10 to 16 c.c. injected intravenously 
at the rate of 1 c.c. a minute, followed by 90 c.c. more during the next 
quarter of an hour. This dose is repeated every 8 hours until improvement 
occurs. Felton’s serum (2000 units in 1 c.c.) is administered intravenously 
undiluted, after being warmed to body temperature and after careful pre- 
liminary tests as to sensitiveness. The initial dose is 10,000 units, slowly 
injected intravenously. Amounts up to 40,000 or 50, (XX) units are given in 
the first 24 hours, though as much as 100, (X)0 units may be necessary in severe 
cases. The earlier it is given, the greater is the likelihood of success. 

Vaccine treatment is recommended by some, but the results arc generally 
disappointing during the acute stage. A common method is to give 20 
millions of a stock pneumococcus vaccine, and then to use an autogenous 
one as soon as it can be made. Sensitised and detoxicated vaccines have 
also been prepared. Vaccines seem to be more valuable in cases of delayed 
resolution. 

Artificial pneumothorax has been suggested as a primary method of 
treatment. There is as yet no convincing evidence of its value, but in cases 
with severe pain, the introduction of sufficient air to separate the inflamed 
surfaces of the parietal and visceral pleura is worth considering. 

BRONCHO-PNEUMONIA 

Synonyms. — ^Lobular Pneumonia; Catarrhal Pneumonia ; Capillary Bron- 
chitis. 

Pulmonaiy consolidation of lobular distribution occurs in a variety of 
. conditions which have little else in common. A satisfactory classification 
js at inesent difficult. The term capillary bronchitis is misleading and should 
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be regarded as obsolete, since any inflammatory conditicfti affecting the finer 
bronchi is invariably associated with alveolar change!. For convenience 
the following varieties of broncho-pneumonia may be described : (1) Primary. 
(2) Secondary. (3) Aspiration or deglutition. (4) Tuberculous. 


1. •Primary Broncho-pneuAonia 

AEtiology. — This form almost invariably affects infants under 2 years 
of age, in whom a lobular pneumonia seems sometimes to occur under con- 
ditions which would induce lobar pneumonia in older children or adults. 
It occurs equally in the two sexes, and is commoner in the winter and the 
spring. Rickets, malnutrition and debility are predisposing conditions, 
but it sometimes develops in healthy robust infants after exposure or chill. 
The pneumococcus is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the Micrococcus calar- 
rhalis or Friedlander’s pncurno-bacillus. 

Pathology. — Widely scattered i)atchcs of consolidation are found in one 
or both lungs. These may be small and separated by areas of collapse or 
emphysema. Occasionally they arc almost confluent, and at first sight 
apj>ear like lobar pneumonia, constituting the pseudo-lobar form ; but 
careful observation shows that the distribution is lobular and that zones of 
incomplete consolidation or of normal lung tissue separate the solid areas. 
If the process reaches the surface some degree of pleurisy is present, although 
this is less than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar 
form ; the alveoli are found to be filled with exudate, in which leucocytes 
and desquamated epithelial cells are j)rescnt, together with some fibrin and 
red blood corpuscles. Catairhal changes arc also present in the bronchi. 

Symptoms. — The onset is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia. Cough, cyanosis and dyspnoea develop rapidly. 
There is no expectoration, .since infants and young children swallow the 
sputum. Cerebral symptoms simulating meningitis are common. The 
temperature rises quickly to 103®, 104® F., or higher, and the range is of the 
same character as in lobar pneumonia. Defervescence by crisis is the rule. 

The physical signs are variable. In cases with widespread consolidation 
they are very similar to those of lobar pneumonia, with dullness, tubular 
breathing, increased voice-sounds and crepitations. In other cases, although 
the aspect of the infant appears characteristic of pneumonia, with rapid 
breathing, cyanosis, reveiKied rhythm of inspiration and expiration, sucking 
in of the lower ribs and dilatation of the al» nasi, the signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especiaUy in the lower lobes. Crepitations are commonly present, 
and rhonchi may be audible over both lungs. 

Complications and Sequelae. — These are similar to those of Ioba^^^' 
pneumonia. /fi 

Course. — This is usually short, the temperature falling by crisis in from:: ^ 
3 to 7 days, but it may be more prolonged and be suggestive of tuberculosis, V 
or some other form of secondary broiiclutis. 

Diagnosis. — Primary broncho-pneumonia has to be distinguished from 
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the lobar form, to wliich sotiologically and pathologically it is so closely related. 
The acute onset without previous respiratory symptoms will suggest its 
primary character, while the patchy* distribution of the signs generally 
suffices to establish its lobular distribution. In pseudo-lobap forms, this 
differentiation may be almost impossible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may ^ve rise to 
difficulty, as in the first sthge of lobar pneumonia. • 

Prognosis. — The prognosis of primary broncho-pneumonia is generally 
favourable, except in very young or debilitated infants. 

Treatment. — This is practically identical with that of secondary broncho- 
pneumonia in children. 

2. Secondary Broncho-pneumonia 

In this condition there is inflammation of the bronchi, spreading down 
to and involnng the alveoli. It is generally a catarrhal process, but may go 
on to septic or suppurative manifestations. 

/Etiology. — secondary broncho-pneumonia may occur at any age, but is 
much more common in early and advanced life. It is equal in its incidence 
in the two sexes. It frequently occurs as a complication of measles, whoop- 
ing-cough and influenxa, less commonly in cases of diphtheria, scarlet fever, 
plague and the enteric group. A bronchitis starting in the larger tubes may 
spread downwards to the alveoli. Broncho-pneumonia may develop during 
the course of acute gastro-enteritis. A secondary broncho-pneumonia 
occurs as a terminal infection in many old and debilitated persons and in 
those with chronic wasting or cachectic diseases, and also in chronic cardio- 
vascular conditions, chronic renal disease and in many progressive nerve 
degenerations. Any septic process may produce a metastatic broncho- 
pneumonia. This occurs in association with otitis media, suppurative 
processes about the appendix or Fallopian tubes, and cerebral abscess. 

Bacteriology , — This is, as might be expected, very varied. Streptococci 
are frequently present, generally associated wnth other organisms, such as 
the pneumococcus, Pfeiffer’s bacillus, staphylococci and those found in 
catarrhal conditions of the upper air-passages. The B, pertussis may be 
found in cases associated with whooj)ing-cough, the B. pestis in plague, 
and occasionally the B. diphthericB in diphtheritic broncho-pneumonia. The 
importance of Friedlander’s B. pneumonics was formerly over-estimated in 
this connection. 

Pathology. — When, from any of the above-mentioned causes, an in- 
flammatory process reaches the finer bronchi, the*alveoli become affected in 
three different ways. Owing to the blocking of the bronchi by secretion or 
exudate, small areas of collapse of lobular distribution are produced. The 
inflammatory process extends into some or all of these, and areas of lobular 
consolidation result. Not infrequently the adjacent groups of alveoli become 
'distended and arc thus in a condition of acute emphysema. The lungs are 
normal in size or slightly enlarged. The surface presents a somewhat 
Vaneven, mottled appearance. There are small projecting patches of firmer 
consistence and reddish -grey colour, due to the consolidated lobul^. 
Adjacent areas may be depressed and slaty blue, from lobular collapse, while 
the intervening lung tissue is normal or pinkish and emphysematous. There 



BRONCHO-PNEUMONIA 1211 

may be dimness or slight roughening of the pleura where the consolidated 
areas reach the surface, but serous or purulent effusion is uncommon. On 
section, the lung is found to be con^bsted and sometimes oedematous, especi- 
ally at the bases, while the bronchi exude pus or muco-pus from their cut 
ends. The reddish-grey areas of consolidation are found to vary in size 
from a pin’s head to a hazel nut. They are generally more abundant in 
the lower lobes, especially posteriorly. The dbnsolidated and collapsed 
areas both sink in water, and do not crepitate. There is often some peri- 
bronchitis, and the bronchial glands are usually enlarged. Microscopically, 
the finer bronchi and the consolidated alveoli are found to be filled with an 
exudate containing large numbers of leucoc 3 rtes and desquamated, pro- 
liferating epithelial cells, but in which few red blood corpuscles and little or 
no fibrin are found. 

In the very acute condition to which the name capillary bronchitis was 
formerly applied, consolidation may not be apparent, but microscopical 
examination invariably demonstrates the involvement of the alveoli. In 
influenzal broncho-pneumonia the pathological changes probably commence 
as an exudative bronchiolitis, associated with capillary haemorrhages. 
Secondary infections are probably responsible for the consecutive broncho- 
pneumonic process, which results in flooding of the alveoli with an exudate 
containing red cells, but little or no fibrin. 

Symptoms. — In the cases ensuing on bronchitis in infants or old people 
(formerly called capillary bronchitis), initial symptoms may be slight, and 
simply those of ordinary bronchitis, namely, malaise, slight fever and cough, 
with or without expectoration. The implication of the finer tubes and 
alveoli is usually marked by a rapid rise of temperature, great prostration, 
quick breathing and an irritating, persistent and often ineffective cough. 
In children, the alse nasi work, the lower ribs are sucked in, and the pneu- 
monic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or 60 per minute. The physical 
signs are in general indistinguishable from those of primary broncho-pneu- 
monia, but breath sounds are often harsh and puerile, while tubular breathing 
is not heard, or only in very localised areas. In old people, cyanosis, rest- 
lessness and delirium may occur, and later the cough may become less 
frequent, the patient being drowsy and tending to sink down in the bed, 
whereas previously there was orthopnoea. These symptoms are ominous 
and indicate failure of the respiratory centre. 

The physical signs are often those of bronchitis, harsh or weak inspira- 
tion and prolonged expiration, sibilant and sonorous rhonchi and crepitations 
or crepitant rales especfally at the bases. Patches of tubular breathing 
with increased voice sounds may develop but are not always present. 

In other forms of secondary broncho - pneumonia similar symptoms 
and signs develop more insidiously in the course of the primary disease. 
Broncho-pneumonia should be suspected when cough, expectoration and ^ 
dyspnoea, together with a remittent type of temperature, develop in the 
course of an acute specific fever or other severe illness. In all forms, anorexi%., 
is common, the mouth and tongue become dry, and thirst is complained of: 
The urine presents the usual high-coloured, concentrated character of febrile 
conditions. It is often diminished in quantity, may contain a small quantity 
of albumin, and not infrequently deposits urates. 
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Complications vund Sequelae. — l^ese are relatively infrequent. Pleurisy 
may proceed to effusion, and when this occurs it is often purulent. Abscess 
and gan^eiie are rare, but develop ratier more frequently than after lobar 
pneumonia. Other complications, such as pericarditis, endocarditis, menin- 
gitis and nephritis, are probably due to blood-borne metastases. 

The most important sequel is pulmonary fibrosis, which is often the origin 
of bronchiectasis later in life. Pulmonary tuberculosis is frequently described 
as a sequel, especially after measles, and may be due to inflammatory changes 
in the bronchial glands activating a quiescent tuberculous deposit there. 
In many cases of tuberculosis described as following on broncho-pneumonia, 
it is more probable that the original lung affection was tuberculous. 

Course. — Secondary broncho-pneumonia generally has a longer course 
than either the primary form or the lobar variety of pneumonia. The fever 
often persists in remittent type for two or three weeks, and sometimes even 
for two or three months, although in this case tuberculosis should be sus- 
pected. The decline is almost always by lysis. Convalescence is often slow, 
the patient being left thin, weak, anaemic and debilitated. 

Diagnosis. — The development of pulmonary symptoms, and of more or 
less characteristic physical signs in the course of measles, whooping-cough 
or one of the other diseases mentioned above, usually renders the diagnosis 
easy. Difficulty may arise in regard to tuberculosis, which in one form 
produces lobular pneumonic lesions with symptoms and signs indistinguish- 
able from other varieties of secondary broncho-pneumonia. In any case 
where the fever lasts more than three weeks, or where the signs show no 
tendency to resolve or are chiefly apical, tuberculosis should be suspected. 
Unfortunately in children sputum is rarely available. An attempt is some- 
times made to obtain it on gauze held in forceps, after exciting cough by 
touching the fauces. The mucus in the fauces may also be examined for 
tubercle bacilli. The diagnosis may, however, remain doubtful, until signs 
of softening become established. 

Bronchitis rarely gives rise to difficulty. The fever is usually less liigh, 
and of shorter duration, while the physical signs are different, signs of con- 
solidation being entirely absent. Hypostatic pneumonia may have to be 
considered. There is usually some obvious cause for this, such as cardiac 
disease and failure, or prolonged confinement to bed. The temperature is 
generally lower and the distribution is lobar. 

Pleural effusion and empyema can generally be differentiated by the 
alteration of vocal fremitus and the displacement of the cardiac impulse. 
In case of difficulty the exploring S3rringe enables a distinction to be made. 

Prognosis; — The prognosis in secondary p'learaonia is serious. Many 
deaths occur from this complication in the acute specific fevers, particularly 
with measles and influenza. Even the form following on severe bronchitis 
is frequently fatal, especially in old people and in wrongly fed or debilitated 
infants. The development of delirium, of a pulse-rate over 150, of marked 
cyanosis and dyspnoea is unfavourable. In old people, drowsiness, sinking 
down in the bed, and cessation of cough are very grave indications. 

Treatment. — ^The treatment is very similar to that of lobar pneumonia, 
except that stimulant and expectorant drugs may^ be necessary £rom the 
first. At the present time there is practically no mfference in the methods 
of treatment applicable to the primary and secondary forms, although, as 
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the means of specific treatment become more developed, there is hope for 
the discovery of specialised methods. 

The patient must be in bed, and the position should often be changed 
so as to prevent hypostatic congestion. The room should be well ventilated, 
but without draughts, and the temperature kept at 65^ F. both night and 
day. In the early stages the air may be moistened by a steam kettle, but 
the use of a tent is generally to be avoided. Poul^ces are now less generally 
employed than formerly, especially for children, and a light pneumonia jacket 
of Gamgee tissue is usually preferred. The diet should be restricted to fluids 
and semi-solids, as in pneumonia. Stimulants may be given early if the 
pulse becomes weak, in doses of 10 drops of brandy every 2 hours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old people. The dry, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, such as liq. ammon. acetat. 3ij, pot. citrat. grs. x, sod. 
bicarb, grs. x, with flavouring agents, such as syrup of tolu and chloroform 
wat or. Later, ammon. carb. and tiiict. i pecac. may be gi veri, but large doses of 
expectorants are to be avoided because of their irritant effect on the stomach. 
Opiates should not be administered except as tinct. opii camj)horata or possibly 
Dover’s powder in the early stages. In infants they should not be given 
at all. 

Wien in infants or children, the bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspnoea, an emetic should 
be given. For this purpose tinct. ipec. or ammon. carb. in emetic doses is 
the most effective. In old people, ammon. carb. may be given in milk in 
doses of grs. x two or three times a day, and energetic counter-irritation 
applied to the bases by means of turpentine stupes, dry cupping or strong 
liniments. 

SfcrycJinine either by the mouth or hypodermically is strongly recom- 
mended in cases in which the respiratory centre shows signs of failure. It 
may be puslicd, if necessary, to the point of x>rodiicing slight muscular 
twtehings. Camphor injections and cardiac tonics may be given under 
the same conditions as in lobar pneumonia. The administration of warmed 
oxygen may give relief to dyspnosa and distress. 

In cases in which resolution is delayed the question of vaccine therapy 
may be considered. It seems sometimes to be of distinct value. 

3. Inhalation, Aspiration and Deglutition Broncho-pneumonia 

Acute broncho-pneumonic processes may be caused by the inhalation 
or aspiration of fluid or sulid particles, derived from tlie upper air-passages 
or from other jiarts of the lung. To this form the name of aspiration, or 
inhalation pneumonia is applied. Wlien from any cause food particles are 
drawn into the bronchi and broncho-pneumonia results, the condition is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in effect analogous to those caused by other septic or infected foreign 
bodies inhaled into the bronchi. 

Etiology. — ^These conditions may occur at any age, but are more common 
in adult life. They result from septic processes in the mouth, naso-pharynx, 
larynx or trachea, and from any morbid state leading to anesthesia of the 
pharynx, or to ifficulty in deglutition. They occur in association with 
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ulcerating growths oi the mouth, tongue, tonsil, pharynx or larynx, and after 
operations for these conditions or upon the nose and throat, including 
tracheotomy. Aspiration broncho-pneiAmonia may also result from vomit- 
ing during or after the administration of an anassthetic. Carcinoma of the 
oesophagus eroding the trachea may be a cause. Diphtheritic or other 
forms of paralysis, coma from any cause, especially cerebral vascular 
lesions and uraemia, may ]/ead to the passage of food particles into the air- 
passages. Other cerebral lesions, such as abscess or tumour and bulbar 
paralysis, can also produce the same condition. Infected material may be 
aspirated from diseased to healthy parts of the lung, as in hsemoptysis, 
abscess, gangrene and bronchiectasis, or after rupture of an empyema into a 
bronchus. 

Pathology. — Any material reaching the air-passages in this manner is 
certain to be laden with infective micro-organisms, which may induce bron- 
chitis and broncho-pneumonia. Since pyogenic organisms are often present, 
suppuration is frequent and single or multiple abscesses result, or even 
gangrene. If the pleura becomes involved, empyema may develop. 

Symptoms. — These are in general similar to those of secondary broncho- 
pneumonia and are superadded to those of the primary condition. There 
is generally high temperature, sometimes with rigors, cough and expectora- 
tion which is occasionally offensive. It may be mixed with food material 
and with blood. The physical signs are those of bronchitis and widespread 
broncho-pneumonia. 

Complications and Sequelse. — ^These are somewhat similar to those of 
other inhaled foreign bodies, and comprise abscess, gangrene and empyema. 

Course. — The course is generally short, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protracted. 

Prognosis. — ^From the nature of the primary condition and the intensity of 
the resulting broncho-pneumonia, this is usually grave. 

Treatment. — Prophylctciic , — The utmost care should be paid to the toilet 
of the mouth and pharynx in disease of, or operations upon, these parts. 
In paralysed or unconscious patients it may be necessary to resort to nasal 
feeding. In hsemoptysis or bronchiectasis the patient should lie rather on 
the affected side. 

The treatment of the developed condition can be only palliative or 
symptomatic in many cases. In most instances the general treatment is 
similar to that of secondary broncho-pneumonia. 

4. Tuberculous BRONCiio-PNHfUMONiA 

This constitutes one^form of pulmonary tuberculosis (see Acute Caseous 
Tuberculosis, p. 1168). 

R. A. Young. 

G. B. Beaumont. 
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DISEASES OF THE PLEURA 

PLEURISY 

Pleurisy or pleuritis is an injSammation of the gleural membrane covering 
the lung, or of its pariei^al reflexions. 

An ffitiological classification, based on the bacteriolo^cal findings, would 
be the most satisfactory one, but is at present impracticable, chiefly owing 
to the difficulty of establishing the bacteria concerned in many cases. The 
classification usually adopted depends upon the effects produced. If the 
process leads only to fibrinous deposit it is described as dr y • pUurisu^ If, in < 
addition, much serous fluid is poured out, the condition of jAewdsy 
effusion results, while if pus-formation occurs, the affection is described as 
purui mt pleuri sy OT cmpyemsf^, 

It is7 however, important to recognise that, although such a classification 
is convenient from a clinical standpoint, t he three conditions are in reality 
on ly stages or <iej|p:e e3 in the pleural respon^se to irntafive or noxious a gente . 
The form occurring In ahy'glv^FHse llepen^^ upon the nature *o7 the cause, 
the extent of the infection and the degree of resistance possessed by the 
individual affected. Further, pleural inflammations may be primary or 
secondary t o local disease or to blood infection, and they may be aci^e or 
cEronTc m course. “ 


A.— ACUTE DRY PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

etiology. — This affection may be primary or secondary, the latter being 
much more common. Even in many cases of so-called idiopathic or primary 
pleurisy, the condition is in reality secondary to latent or unrecognised 
disease of the lung or adjacent structures. 

Primary dry pleurisy , — Predisposing causes include occupation and climate. 
Exposure to sudden Changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It is commoner in men, 
particularly in those of poor physique. It may occur at any age, but is most 
frequently seen between the ages of 20 and 40 years. Chill seems to be 
common as a determining cause. Formerly this variety was often described 
as “ pleuritis a Jrigore.'' It is now^ certain that the great majority of cases 
arc d ue to the tu bercle bacillus, and tliat chill or injury is simply concerned 
in lo\^nng resist anccTVnS' thus promoting activity of the bacillus. It is 
possible that some cases may be due to acute rheumatism. 

Secondary dry pleurisy . — Dry pleurisy is a frequent complication or 
concomitant of many diseases of the lungs, notably of pulmonary tuber- 
culosi s in any form. It is almost invariably present in lobar pneumonia. 
It occurs in association with pulmonary collapse, interstitial pulmonary 
fibrosis, bronchiectasis, abscess, gangrene, infarcts and new' growi^hs of the 
lung. Injuries of the chest-wall, disease of the ribs, chronic nephritis, septi- 
cssmia or pyajmia may all be complicated by acute dry pleurisy. 
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Pathology. — The inflamed area is often localised, but the process may be 
widespread or even involve the whole pleural surface. Either the visceral 
or parietal layer may be first affected, bu^s a rule both become involved. 
There is at first hypersemia with exuaatioirbf scrum into the subpleursil 
connective tissue. The pleura then appears slightly dull or matt, instead 
of shiny. Further exudation leads to the deposit of fibrin on the roughened 
pleural surfaces in the forpi of a thin false membrane, which often presents 
a rough or even shaggy appearance, ^his membtane consists of fibrin 
entangling leucocytes, a few red blood coifpuscles and desquamated epithelial 
cells. I 

During the process of resolution, localised adhesions commonly form, 
but this is not invariable, and a patch of thickening without adhesion may be 
the ultimate result. 

Symptoms. — The onset is usually sudden with acute pain in the side, 
-^ften described by the patient as a “ stitch.” Occasionally a sense of malaise 
may precede the development of the pain by a few hours or even days, but 
uhis is not tJie rule. The pain is aggravated by deep inspiration, by coughing 
or even by movement. Cough is generally an early sym])tom, and it is 
characteristically short, dry, ineffective and distressing. The temperature 
is usually raised, but, as a rule, only to 100® or 101° F., and some cases are 
practically apyrexial. In secondary pleurisy these symptoms are added to 
those of the primary condition. 

The decubitus is variable. The patient may lie on the affected side, 
but in some cases this aggravates the jjain, and it is more comfortable to lie 
on the back or slightly turned towards the sound side. There is diminished 
movement on the affected side, and breathing may be rapid, although not 
dyspnoeic. On palpation, vocal fremitus is unaffected, but local tenderness 
is sometimes elicited, and occa.sioiially a friction fremitus may be felt. The 
breath-sounds are gcMierally unaltered, but They may be short or jerky in 
the neighbourhood of the lesion. The characteristic sign of dry pleurisy is 
the friction rub. Tliis is typically a creaking, nibbing or leathery sound 
heard towards the end of inspiration and sometimes at the beginning of 
expiration. In the early stages there may be fine crejutant friction sounds 
only at the end of inspiration. These are very similar in character to iiitra- 
pulmonary crepitations and can only be distinguished by their association 
with local pain, and by being unaltered by cough. Pleural friction sounds 
may be localised to a small area, and may not be present with every respira- 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by taking a deep breath. The voice-sounds are not 
altered. ^ 

Complications and Sequelae. — Dry pleurisy may proceed to effusion, or 
may lead to pleural adhesion, and this in turn may result in interstitial pul- 
monary fibrosis. The most common sequel is pulmonary tuberculosis, 
sometimes after an interval of years, the explanation being that the original 
pleurisy is frequently tuberculous. Aching pain in the side with some dyspnoea 
may be a temporary sequel of dry pleurisy. 

Course. — The temperature usually subsides in 2 or 3 days, the pain 
in the side and cough disappear, and convalescence is rapid, unless effusion 
occurs. 

Diagnosis. — The differentiation of dry pleurisy from the other causes 
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• of pain produced in, or referred to, the chest-wall is not always easy and 
requires careful observation of the case. The distinction is important, since 
an erroneous diagnosis of pleurisy ^ay arouse a suspicion of tuberculosis 
hi .subsequent febrile diseases. In the conditions comprised in the term 
plemodyma^ which include fibrositis of the intercostal musdes and membranes, 
the pain is increased ‘by deep inspiration, by other muscular movements, 
and by local pressure, but there is no rise of temjTerature and pleural friction 
is not present. In intercostal neuralgia, the pain follows the course of the 
nerve and is often periodic in character. It may be influenced by movement, 
but is less affected by respiration than that of pleurisy. There may be 
tenderness and hyperalgesia over the points of exit of the posterior primary, 
lateral or anterior cutaneous branches of the nerve affected. Similar mani- 
festations may occur at the onset of acute posterior ganglionitis or herpes 
zoster. Other conditions inducing pain referred to the chest- wall are tumours 
or aneurysm pressing on the intercostal nerves, malignant disease of the 
spinal cord or of its membranes, and caries of the vertebrsB. Where the 
pain lasts more than a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasionally adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the chest may cause a 
muscular “ susurrus ” ; grating sounds may be produced in the shoulder- 
joint or in the fascial planes of the back muscles. The origin of these sounds 
can usually be determined by causing the patient to cease breathing while 
carrying out movements of the shoulder or back muscles. Occasionally 
true friction sounds may have a Ciirdiac rhythm as well as a respiratory one, 
when the area of j)lcura involved is near the pericardium. It is then referred 
to as plcuro-j)ericardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regarding the case as 
one of simple primary dry pleurisy. Pulmonary tuberculosis, pneumonia, 
bronchiectasis and the other causes mentioned above should be considered 
and excluded. 

Prognosis. — The immediate prognosis is good, but as has been mentioned 
already, the. condition may be of tuberculous origin, and eventually be followed 
by a(itivc disease of the lung. 

Treatment. — The patient should bo kept in bed, no matter how mild the 
attack. The diet should be lluid or semi-fluid, es})ccialJy if more than a 
moderate degree of fever occurs. 'Fhe 2>ain can often be relieved by strapping 
the affected side. Strips of adhesive plaster ani a^iplied from the sternum 
to the vertebrae, beginning from above and woiking downwards. Occasion^ ^ 
ally this fails to afford relief and may even induce tlys2}noea. As alternatives; k 
a local application of tincture or ointment of iodine, a inustard leaf, capsicum 
ointment or small flying blisters may be enijdoyed. Leeches may also give 
relief in severe cases. Sometimes the pain i.s so intense that a small injection - 
of heroin or morphine is necessary. A small artificial pneumothorax has been 
suggested as a means of separating the inflamed surfaces and giving redief to 
the pain in severe cases. A dose of Dover’s powder is useful in the early . 
stage to ensure a night’s rest. The irritative cough is often relieved by 
strapping, but a sedative linctus or lozenge may be a comfort to the . 

An aperient is usually advisable. As a rule no other drugs axe necessai^^. ’ 

’ ' 77 . ' 
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but in cases suspected to be due to rheumatism, salicylates and alkalis should 
be administered. Convalescence is usually rapid, but the patient should not 
be allowed to resume work until fully rescored to health, and if a tuberculous 
origin is suspected prolonged treatment on sanatorium lines should be advised. 

Certain localisations of dry pleurisy require separate notice. These are 
the diaphragmatic and interlobar forms. 

Diaphragmatic Acute Dry Pleurisy 

iEtiology. — This afiection may occur primarily under conditions similar 
to those causing dry pleurisy in other parts ; more commonly it is secondary 
to pathological changes in the abdomen. Thus hepatic cirrhosis, perihepatitis, 
perisplenitis, perinephric suppuration or peritonitis may lead to a spread 
of infection through the diaphragm to the adjacent pleura. It may also 
occur as a localised variety of secondary dry pleurisy, when the primary 
lesion is situated near the base of the lungs. 

Symptoms. — Pain is usually very severe and may be referred to the 
shoulder or to the abdomen. The former is caused by nociceptive impulses 
ascending the phrenic nerve to its origin in the third to the fifth cervical 
segments of the spinal cord, leading to pain and hyperaosthesia in the 
cutaneous area of distribution of the fourth cervical root, at the summit of 
the shoulder. The abdominal pain is in the e])iga8tric and hypochondriac 
regions, and in addition there is a localised tcnrler spot, known as the “ bouton 
diaphragmatique ” of Gueneau do Mussy. This is situati'd in the subcostal 
plane, about 2 inches from the mid-line. The diaphragm is nearly motion- 
less on the affected side, and there is often some rigidity of the corresponding 
upper abdominal muscles. Hiccough may be a noticeable and troublesome 
symptom. The diaphragm, being nearly fixed in the inspiratory position, 
may cause a slight downward displacement of the liver if the pleurisy is on 
the right side. A pleural friction rub is rarely heard, the only abnormal 
signs commonly present being diminution of air entry, and })ossibly slight 
dullness over the corresponding lower lobe of the lung. 

Diagnosis. — This is often difficult, owing to the fact that the severity 
of the symptoms and their localisation frequcuitly suggest the occurrence 
of some acute abdominal catastrophe such as perforation of a hollow viscus. 
The abdomen should be most carefully examined in every case. The history, 
the collapsed state of the po.tient and the evidence of free gas in the 
peritoneal cavity in perforation may assist in distinguishing between these 
conditions. 

Treatment. — This is similar to that of simple dry pleurisy elsewhere, save 
that morpliine should be withheld until the diagnosis is conclusively established. 

Interlobar Dry Pleurisy 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so the membrane in the cleft between two lobes of the lung may be 
alone affected. This does not give rise to definite symptoms and signs by 
which it can be diagnosed during life, though its effects are not infrequently 
seen in X-Ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tuberculosis or pneumonia, and there is usually 
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evidence of pleurisy elsewhere. It only assumes clinical importance when 
followedby effusion, and this condition is considered later. 


B.— CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly it should 
be restricted to those Aire cases, probably usually tuberculous in origin, in 
which the signs of dry pleurisy persist for long periods, or recur at frequent 
intervals. In such cases coarse dry friction may be heard over large areas of 
one lung, often with little or no accompanying pain. 

Pleural adhesion and thickening arc usually included in the group of 
chronic dry pleurisies. There may be no symptoms, or at most slight 
dyspnoea on exertion, with aching or pain on straining, or on lifting weights. 
Signs suggesting adhesion are local flattening and limitation of movement 
of the chest-wall. Litten’s sign is also absent or diminished when the ad- 
hesion is basic, that is, the shadow cast by the movement of the diaphreOgm, 
best seen in the region of the seventh and eighth ribs in the anterior and mid- 
axillary lines, is not present or is much restricted. The vocal fremitus may 
be diminished and the percussion note impaired. The breath-sounds are 
often slightly weaker, and the voice-sounds may be diminished over the area 
where the thickening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhesion may give rise to a group of 
symptoms simulating chronic gastric ulcer. There is pain in the hypo- 
chondrium extending through to the back and aggravated by food. A 
radiogram may be of value in demonstrating limitation of movement of one 
cupola of the diaphragm, together with an angularity due to alteration of 
its normal contour. Investigation of the gastric functions may also prove of 
value in diagnosis. 

The treatment of chronic dry pleurisy is mainly symptomatic. 

C.— PLEURISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The 
effusion is usually serous in character, but may be haemorrhagic. Inflam- 
matory effusions must be distinguished from passive transudates, which 
will be considered separately under the heading of hydrothorax. 

Sero-fibrinous Pleurisy 

iEtiology. — This is in*the main identical with that of dry pleurisy, of 
which it is, in effect, a later stage. It has now been established that the 
majority of cases of sero-fibrinous pleurisy are due to the tubercle bacillus. 
The evidence on which this conclusion has been arrived at is — (1) the subse- 
quent history of the cases shows that a considerable proportion develop 
active lung signs within 5 years ; (2) the cytological and bacteriological 
examination of the exudate ; (3) post-mortem examination of fatal cases ; 
(4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar and 
lobular pneumonia, pulmonary infarcts and new growth. It may also occur 
in the course of generalised infections such as the enteric group, acute rheu- 
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matism, and septicemia due to streptococci or staphylococci. In most of 
these conditions the exudate often becomes purulent. Inflammatory serous 
effusion may also occui; as a complication of se\rere antemias, leuksamia, 
chronic nephritis, injury to the chest- wall and inflammatory conditions 
' below the diaphragm or in the pericardium. It is also a common feature of 
polyorrhomenitis. 

Pathology. — The afieeWon commences with dry pleurisy, spreading over 
the visceral and parietal pleura, the fibrinous exudate soon forming a thick 
rough layer on the surface. Further exudation of fluid occurs and accumu- 
lates in the pleural cavity, the lung collapsing pan’ passu to accommodate it. 
Owing to the hilar attachment of the lung, it retracts upwards and inwards, 
allowing the fluid to accumulate at the bases and in the axillary region, 
where it reaches its highest level, unless previously existing adhesions pre- 
vent it. The lung retracts in this way owing to its elasticity, until the pleural 
negative pressure is completely abolished. In like manner the mediastinal 
contents, including the heart, are displaced away from the affected side. If 
fluid continues to be effused after the lung has retracted to the full extent, 
and after the negative pressure has become abolished, a positive pressure is 
produced. The lung is now compressed, and the diaphragm with the liver and 
spleen are pushed down, while the mediastinal structures are now displaced 
farther towards the sound side. In long-standing cases, the lung may 
undergo the change known as carnification, as the result of the compression 
apneumatosis. The lung appears dark red or slaty grey in colour, is firm, 
airless and heavier than water. If old adhesions are present, the effused 
fluid may be loculated and the collapse of the lung may be only partial. 

If there is much positive pressure collateral hyperemia of the sound 
lung may result and progress to oedema. The fluid in the pleural cavity is 

f )alc and clear ; it often coai3:ulatcs after withdrawal. Its characters are 
urther described on page 1223. The quantity may amount to as much as 
5 or 6 pints. 

Symptoms. — The onset is usually similar to that of dry pleurisy, but the 
constitutional symptoms are often more marked. There may be an initial 
rigor, but as a rule pain and dry cough are the earliest symj)toms. The 
fever is of moderate degree, although it may reach 103® F. or more. When 
effusion develops the pain is often relieved owing to the separation of the 
inflamed pleural surfaces. If a large quantity of fluid is poured out rapidly, 
distress of another kind becomes apparent, namely dyspnoea caused by the 
mechanical effects of the fluid, collapsing the lung and dislocating the media- 
stinum. In more slowly developing effusions there may be little or no 
dyspnoea, except on exertion. Expectoration is not common, unless there is 
co-existent*pulmonary disease, or unless oedema of the sound lung develops. 

The patient often lies on the affected side or may be propped up in bed. 
Cyanosis is not a marked feature even in large effusions, unless there is 
collateral hypersemia of the sound side. There is generally some prominence* 
on the side of the effusion, but the intercostal spaces are rarely bulged. 
Movement is restricted or absent in the lower part of the chest on the affected 
side, although with a moderate effusion the apical region may still expand. 
The cardiac pulsations may be seen in an abnormal position, the impulse 
being displaced away from the side of the fluid. In len-sided effusions, the 
pulsation may be most marked in the fourth space on the right side as far 
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out as the nipple line. On palpation, the position of the impulse should be 
verified, and then the amount of chest movement and the cnaracter of the 
vocal fremitus determined. The laUer is diminished or completely absent 
over an effusion of moderate or large size, although it may be obtained over 
the area where the collapsed or relaxed lung is in contact with the chest- 
wall. The percussion note over the fluid is one of stony dullness, and the 
sense of resistance is greatly increased. The e^^ct limits of this area of 
dullness should be determined with the patient sitting up and recumbent. 
With moderate effusions the upper level is usually found to assume a curved 
line, with the summit in the mid-axilla ; this is known as the 8-shaped curve 
of Ellis or Damoiseau’s line. In the recumbent position, a change in the 
level of this line may be observed, particularly in the front of the chest and ’U 
the axilla. This shifting dullness forms one of the\pathognomonic signs of 
fluid, but it is not always easy to demonstrate. It \s much more apparent 
in cases of pyo-pneumothorax. In large effusions, the dullness may extend 
up to the level of the clavicle and reach across the mid-line of the sternum ; 
moreover, in left-sided effusions it blends with the cardiac dullness, and the 
area of gastric resonance, known %^Traubc'8 space, may be encroached on 
or obliterated. The relaxed i-'o^/ove the effusion in front often yields a 
skodaic note, which bec^yxiics dull if th(3 quantity of fluid increases. At the 
back there is a triangular area of relative or me derate dullness above the 
stony dull area of fluid. This is known as (Jarlaiid’s dull triangle. It also 
corresponds with the relaxed or collapsed lung. A t the extreme base on the 
contralateral side there is often a small area of dullness known as Groco’s 
triangle. The apex is usually at the vertebral column, about the upper 
level of the effusion, the base extends outwards at the lower margin of the 
lung for 1 or 2 inches. This paravertebral dull area is believed to be due to 
mediastinal displacement by the effusion. Elsewhere over the sound lung 
the note may be slightly hyper-resonant. The area of deep cardiac didlness 
should be carefully marked out. In left-sided effusions it is displaced to the 
right and extends beyond the sternum in the third and fourth spaces, even 
to the nipple line or beyond it. In right-sided effusions, the displacement 
may be very obvious, the left margin of the dullness extending as far out as 
the left mid-axillary line. The auscultatory signs are very variable, and 
much less characteristic than those obtained by palpation and percussion. 
In some cases, the breath-sounds over the dull area are distant and weak or 
even absent, in others they are loud and bronchial or tubular. This in- 
constancy probably depends upon the extent of pulmonary collapse and 
the degree of patency of the bronchi. With marked collapse and patent 
bronchi, bronchial breatlring is heard ; with partial collapse and obstructed 
bronchi, the breath-sounds are almost or quite abolished. As^ a rule, no 
adventitious sounds are heard, but rales may be audible in the lung above 
the effusion. Conduction of spoken voice is diminished or abolished, but 
towards the upper part of the effusion and just above it, the sound produced 
is heard distantly and with a peculiar nasal or bleating twang, a condition 
known as jegophony. Baccelli stated that the whispered voice is conducted 
through a serous but not through a purulent effusion, and called tWs sign 
“ pectoriloquie aphonique,” but no reliance can be placed upon this as a 
diagnostic sign. The breath-sounds heard under the clavicle over the relaxed 
lung above the effusion arc frequently harsh or puerile. In the contra- 
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lateral lung the breath-sounds may be vesicular or exaggerated, and in 
cases of large effusions, where there is marked circulatory obstruction, there 
are frequently signs of congestion or oe(].ema at the base. Similarly pressure 
on the descending thoracic aorta may cause lowering of the blood-pressure 
in the leg as compared with that in the arm (0. K. Williamson). There may 
be a systolic murmur over the cardiac region (displacement murmur). The 
abdomen should be examined to determine any downward displacement of 
the liver or spleen. The blood count in sero-fibrinous pleurisy rarely shows 
any leucocytosis, apart from complications. 

Complications and Sequelae. — ^Acute oedema with albuminous ex- 
pectoration is nob uncommon, and is a dangerous condition unless treatment 
prompt. Permanent collapse and carnification of the lung may remain 
after absorption in prolonged cases, and may progress to diffuse interstitial 
fibrosis. More commonly some degree of pleural thickening and adhesion 
persists, and expansion of ^the lower lobe may never be completely restored. 
Sero-fibrinous effusion due to tuberculosis rarely bc^comes purulent, but this 
sequence is common in other fb.rms. Tracking of the fluid externally through 
the chest-W'all and rupture tbrougib the lung occur but rarely. An infrequent 
complication is hemi2)legic4,, probably v^,. 5 n.^.o an embolus derived from a 
thrombus originating in i pulmonary vein. * iuYiYj5:r.v +i\bcrculosis occasion- 
ally follows rapidly on ai effusion ; more commonly active tniwculosis of 
the lung occurs after a la])se of some years. 

Course. — In effusions of moderate size the temperature usually subsides 
in from 7 to 10 days, ana spontaneous absorption is complete in 2, 3 or 4 
weeks. In large effusions reaching up to the second rib or liigher, the course 
may be less favourable. The fever may persist even for weeks, and absorp- 
tion of the fluid may be slow or wanting entirely. Aspiration may ac/Celerate 
the resolution, and usually only one tapping is necessary, the fluid left behind 
being absorbed rapidly. In rare cases fluid reaccumulates quickly after 
repeated tappings, and a so-called inexhaustible effusion occurs. In some 
such patients fluid may remain in the jjleura for the rest of life. 

Diagnosis. — The recognition of the presence of fluid in the pleural cavity 
is generally easy, but with small or localised effusions it may be difficult. 
The most valuable signs are the displacement of the heart, the absence of 
vocal fremitus, and the stony resistant dullness. The auscultatory signs are 
of less value, and may even be misleading. The chief conditions which may 
simulate effusion are fibroid lung with thickened pleura and bronchiectasis, 
pneumonia, particularly the massive form, malignant disease of the lung, 
pleura or mediastinum, massive collapse, a large pericardial effusion, and an 
aneurysm pressing on one or other main bronchus. ^ Subphrenic abscess may 
also give tisg to difficulty (see Empyema). Fibroid disease can usually be 
recognised, *since there is generally flattening and sinking-in of the affected 
side instead of bulging. The heart, if displaced, is drawn towards instead of 
away from the affected side, vocal fremitus is present although possibly 
diminished, and the dullness is rarely of the stony character obtained over 
fluid. The breath-sounds are generally weak, and if bronchiectasis is also 

E resent, the characteristically variable signs of that condition should be 
elpful in diagnosis. In massive pneumonia the differentiation may be 
difficult, since breath-sounds and voice-sounds are sometimes completely 
absent, but the position of the cardiac impulse is generally of decisive import- 
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ance. In malignant disease and aneurysm, careful observation should afford 
diagnositc indications, such as glandulaj enlargement or abnormal pulsation, 
and in both instances the X-Kays tnay establish the diagnosis. Malignant 
disease of the pleura may first show itself as a pleural effusion ; the tendency 
to recur after tapping, the presence of blood in the effusion, and the 
onset of emaciation may help to suggest the cause. In massive collapse 
there is, as a rule, but little difficulty, owing to the displacement of 
the cardiac impulse to the affected side. In pericardial effusion the 
shape of the cardiac dullness may be suggestive, and the dislocation of 
the impulse may indicate the real condition; moreover, the dullness 
over the lung behind is rarely of extreme degree unless pleural effusion co- 
exists. In any doubtful case, examination by the X-Ilays is desirable, since 
it may give valuable aid in diagnosis. The shadow of serous fluidas generally 
dense, but does not obscure the rib shadows completely. The upper level 
is curved and shifts to some extent with the position of the patient. It 
merges into the shadow of the collapsed lung above. The diaphragm is 
immobile on the affected side. A further aid to diagnosis consists in ex- 
ploratory jjiincture, which has the ad vantage of establishing the nature of the 
fluid as well as its presence. T-V ^ technique of i)uncture is similar to that of 
paracentesis described pn pages 1221, 1225, save that a 5 or 10 c.c. syringe 
with a needle long enough to enter the pleura is used instead of an aspirator. 
The preiiminary local aiifcsthesia by novocain or some similar preparation, 
with or without adrenalin, should be employed in every case, not only to 
avoid pain but also to obviate the risk, remote though it be, of pleural 
shock. Serous })lcunil fluid of inflammatory oi-igin varies in colour from 
pale greenish yellow to brown. The specific gravity is usually 1018 or 
over. Protein is present as serum albumin, scrum globulin and fibrinogen, 
the total (quantity being, as a rule, over 4 per cent. The fluid generally 
clots spontaneously after withdrawal. The cytology of the fluid is varied, 
showing lymphocytes, polymorpho-nuclears, erythrocytes and altered 
endothelial cells in varying proportions. A marked preponderance of 
lymphocytes is very suggestive of a tuberculous origin, while the presence 
of large numbers of polymorpho-nuclears is usually an indication of some 
other infection, generally by a pyogenic organism. In rare cases large numbers 
of eosinophils have been found. The origin of these cases of so-called “ eosino- 
phil pleurisy ” is at present doubtful. Cultural examination of tuberculous 
fluid usually proves sterile, but in fluid from other causes the infecting organism 
can often be grown. To establish the tuberculous nature of a pleural fluid, 
inoculation of 15 c.c. of the fluid into a guinea-pig may be tried. Other 
methods formerly employed were examination of the centrifugate from the 
fluid, and Jousset’s “ inoscopy,’' wliich consists in examination -of the clots 
derived from the fluid after they have been submitted to artificial gastric 
digestion. These two methods, however, fail in many cases. The methods 
of differentiation of an inflammatory exudate from a passive transudate are 
given on page 1230. 

Prognosis. — The immediate prognosis is good, although with large effu- 
sions of 4 pints or more, sudden death sometimes occurs from acute oedema of 
the lungs, cardiac failure or embolism. The ultimate result depends on the 
cause. In non-tuberculous effusions, recovery may be complete, save for 
pleural adhesion, or they may progress to empyema. In tuberculous effusions 
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purest may remain c6mplete, but, as already stated, a considerable proportion 
cases develop active pulmonary disease in after years, 
^r^featment. — T^e patient should be kept in bed in an airy and well- 
^tilated room until tne temperature is normal. Fluid should be restricted, 
Hd the diet may be salt-free with advantage. The administration of diuretics, 
diaphoretics and saline or mercurial aperients may assist in the disappear- 
ance of the exudate. The use of iodide of potassium has been recommended, 
but it is of doubtful value in these cases. The application of counter-irritants 
;to the chest-wall in the form of iodine or of fly blisters is often helpful. 
A sedative lozenge or linctus may be given for the irritating cough i)resent 
in the early stage. Exploratory puncture is generally advisable to permit 
the examination of the fluid, but in young children special care is necessary, 
owing to tfe risk of shock. Opinions difler somewhat as to the indications 
for paracentesis, which, however, is nowadays performed earlier and more 
frequently than was formerly the case. It is unnecessary in cases in which 
absorption of the fluid is apparent within 10 days. The following conditions 
may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dullness up to the clavicle, marked 
dyspnoea, downward displacement of the livei^ or spleen, and collateral hyper- 
aemia of the sound lung ; (2) if absorption is slow, the fluid remaining at the 
same level for a fortnight or more ; (3) if acute oedema with albuminous 
expectoration occurs ; (4) in cases of bilateral eflusion with increasing 

dyspnoea, the side with the larger effusion may be aspirated. Paracentesis 
can be performed in various ways. The simplest method is that of siphonage ; 
a long rubber tube filled with sterile saline solution is attached to a trocar 


and cannula, which are passed into the pleural cavity and the fluid is siphoned 
into a receptacle at a lower level. This method has the great advantages 
that the degree of suction empk)yed is under control, and the lung expands 
gradually as the fluid is withdrawn. It is often difficult to remove a large 
quantity of fluid by this means, and it fails in loculated effusion. Aspiration 
is more generally effective, and may be carried out either by Dieulafoy’s pump 
and two-way tap, or by Potain’s apparatus. With these methods it is im- 
possible to withdraw all the fluid, and removal with oxygen, nitrogen or air 
replacement is now often practised with advantage. For this purpose a 
Potain’s aspirator and an apparatus like that used in the induction of 
artiflcial pneumothorax are required. This method lessens the tendency to 
recurrence of the effusion and promotes expansion of the lung. In performing 
aspiration the patient should sit up in bed, or lie slightly turned on the un- 
affected side, and the area for operation should be painted with iodine. The 
skin and muscles should be anaesthetised with novOcain and a small incision 
made through the skin, though this is not essential in the case of a small 
instrument. The trocar and cannula are then pushed carefully into the 
pleural cavity just above a rib to avoid puncturing the intercostal artery. 
The sites chosen depend on the situation of the fluid, but the most convenient, 
are in the sixth space in the mid-axilla, the seventh space in the posterior 
axillary line, or the eighth space just below the angle of the scapula. Aspira- 
tion should be stopped if cough becomes troublesome, if pain is severe, or if 
albuminous expectoration with signs of osdema supervenes. In rare cases 
sudden death from pleural shock has occurred. The risk of this may be 
obviated, by careful local ansBstheaia with successive injections of novocain 



PURULENT PLEURISY 


1226 

down to the pleural level, f Other risks are due to faulty technique, and com- 
prise entrance of air into the pleural cavity from wrong connexion ^ ‘ 

ajjparatus or from wounding the lung, and infection of the pleural cavit;p 
failure in the aseptic preparations causing empyema. It has been recoiia-i 
mended to inject 3 to 6 c.c. of adrenaline solution (1 in 1000) after paracentesis 
to check reaccumulation, but air replacement seems preferable, since it allows 
of almost complete rei^oval of the duid. • 

After absorption or removal of the fluid, re-expansion of the lung may be 
promoted by the use of Wolff’s bottles, or by appropriate breathing exercises'.,* 
With the former, fluid is forced from one bottle to another by blowing. In 
the latter, the patient takes deep insjurations while seated in a chair with 
the sound side partly fixed. In all cases in which a tuberculous origin is 
proved or suspected, prolonged convalescent treatment on sanatorium 
principles is advisable. 

Anomalous Pleuual Effusions 

Two unusual forms of pleural effusion require brief mention— they are 
encysted interlobar and encysted diaphragmatic sero-fibrinous pleurisy. 
The former of these can only be recognised by X-Ray examination followed 
by exploratory puncture. Encysted diaphrcaginatic sero-fibrinous pleurisy 
is rare, but a case has been erroneously recorded as acute serous mediastinitis. 
This condition is simply one of pleural effusion localised to the space between 
the mediastinal pleura, the diaphragm and th(; lung. Both of these condi- 
tions, if diagnosed, should be treated on general principles. The cfEusion 
may absorb spontaneously, but if not, aspiration may be necessary. 

Purulent Pleurisy (Empyema) 

In this condition the pleural exudate becomes purulent. The fluid may 
be turbid and the presence of pus be apparent only on microscopical 
examination, or it may consist of typical pus. 

-Etiology. — Predisposing Causes. — Ein])yema is common in children 
under 10 years of age, and the younger the child the greater the 
probability that any effusion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, probably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholism may 
promote its occurrence. Purulent pleurisy is but rarely primary, except in 
the form due to the pneumococcus. It is most commonly due to extension 
from the lungs, especiftlly from lobar pneumonia and from broncho- 
pneumonia. Other pulmonary causes are tuberculosis, bronchiectasis, abscess, 
gangrene, new’-grow^th, or septic inforcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as suppurating glands, 
ulcerating carcinoma of the oesophagus, or from suppuration in Ihe neck track- 
ing <lownwards. Infection of the pleura may occur through the chest-wall as 
a result of gunshot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, the organisms passing through the diaphragm from a 
Bubphrenic or hepatic abscess, or from localised or generalised peritonitis 
consequent on rupture of a gastric or duodenal ulcer. The involvement of 
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the pleura may take place through the blood in septicsBrnia, suppurating gun- 
shot wounds, compound fracture of the femur, and in otitis media with 
lateral sinus thrombosis. t 

Empyema may develop during the course of many of the acute specific 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumonia, it 
belongs strictly to the pubnonary group. 

Exciting Causes. — The organisms most frequently found in purulent 
effusions are the pneumococcus and the streptococcus, the former accounting 
for more than half of the cases. Occasionally the pus proves to be sterile 
on culture ; such cases are generally the result of the tubercle bacillus or of 
a pneumococcus which has died out. Other organisms less commonly 
found are staphylococci, Pfeiffer’s Bacilhts injluenzce, the B. typhosus, and 
Friedliinder’s pneumo- bacillus. Streptothrix organisms are occasionally found 
(see Actinomycosis), also various saprophytes and anaerobic organisms, especi- 
ally in foetid empyema. 

Pathology. — The initial stages are similar to those of dry and sero- 
fibrinous pleurisy, but when the effusion occurs, it proves to be rich in leu- 
cocytes undergoing disintegration and to contain the infecting organism. 
It varies from a slightly turbid seini-translucent fluid to typical thick, opaque, 
creamy pus. Its colour ranges from pale amber to green or greenish grey. 
It may be odourless or extremely offensive. In cases secondary to gangrene, 
it may be thin and horribly foetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, 
leading to encystment or loculation of the pus. Such adhesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes carnified and inter.stitial fibrosis results. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardaceous disease of the liver, spleen, kidneys and intestines. 

Symptoms. — Since cmj)yema usually develops in the course of, or as a 
sequel of, some other disease, its symptoms are often masked by those of 
the primary disease and may easily be overlooked. In primary cases due 
to the pneumococcus the onset may be like that of pneumonia ; in the more 
common secondary cases a rise of temperature and increase of signs develop 
after the crisis. In general it may be stated that the symptoms are similar 
to those of sero-fibrinous pleurisy, but more severe. There is more malaise, 
and the patient may appear profoundly ill, with rigors, sweats and dyspnoea. 
The temperature ranges higher, up to 103® F. or more, and may be of septic 
type with marked daily remissions, but some cases are almost if not completely 
apyrexial. The signs are usually exactly similar to those of sero-fibrinous 
e£tu?ion, but in some instances special features may be noticed. In neglected 
or prolonged cases, wasting, pallor Jind cachexia become marked. The 
intercostal spaces may be found to bulge, and oedema of the chest-wall is 
sometimes apparent. The pus may track through an intercostal space, 
generally the fifth near the nipple, producing a fluctuating swelling known as 
a pointing empyema or empyema necessitatis. This may infiltrate the skin 
and simulate a superficial abscess. The swelling so induced may pulsate, 
especially if it be on the left side— a condition known as pulsating empyema. 
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Pulsation communicated to the chest-wall may also be observed in some 
large left-sided purulent effusions without local swelling? The displacement 
of the liver or spleen may be greal^r than with serous effusions, probably 
owing to the higher specific gravity of the pus, which is usually 1030 or more, 
and to the associated inflammation of the diaphragm. In foetid empyema, 
the breath and sputum may be offensive, even before rupture into a bronchus 
occurs. Clubbing of tl^e fingers and toes occurs in^mpyema of long standing. 
Blood examination reveals a moderate leucoc)rtosis in the majority of cases. 
Counts of 15,000 leucocytes per cubic millimetre are usual, and in some in- 
stances figures uj) to 100,000 per cubic millimetre are obtained. 

Complications and Sequelae. — In neglected or untreated empyema the 
pus may track and become discharged in various directions. The commonest 
is rupture through the visceral pleura into the lung and discharge through a 
bronchus. This may lead to sudden death from suffocation ; on the other 
hand, in small cmjiyemata spontaneous cure may follow this evacuation of 
the pus. In other instances pyo-pneumothorax results, and occasionally 
gangrene of the lung. A second method of discharge is through the chest- 
wall, as an empyema necessitatis. Perforation may occur into the pericardium, 
or into the oesophagus with the formation of a pleuro-oesophageal fistula. 
1'he diaphragm may be perforated with the production of a subphrenic, 
lumbar or psoas abscess, while in other cases general peritonitis may ensue. 

The pericardium or the mediastinum may become infected without 
perforation ; similarly costal periostitis may be induced. After spontaneous 
or operative evacuation the cavity may fail to close and a chronic empyema 
or sinus result. This is generally due to the lung being permanently collapsed 
and adherent, and therefore failing to expand. It subsequently undergoes 
iibrosis with development of bronchiectasis. Sometimes the failure to close 
may be due to the nature of the infection, particularly when it is due to 
tuberculosis or nocardiasis. In other cases it may be due to a bronchial 
fistula, or to a foreign body in the pleura. Generalised infection is rare, 
but cerebral abscess, probably of embolic origin, is not very uncommon, 
especially in cases due to streptococci. Chronic pulmonary osteo-arthropathy 
is an occasional complication, and lardaceous disease sometimes occurs in 
cases of long duration. Diphtheritic infection of the wound, with subsequent 
paralysis, has been recorded after operation, more especially in cases secondary 
to influenzal broncho-pneumonia. 

The sequel® in untreated cases may be fistul®, such as pleuro-bronchial, 
pleuro-oesophageal or external, and various deformities. The sequelae after 
operation may be a small amount of pleural thickening, or if operation were 
delayed, and re-expansion incomplete, there is falling-in of the chest, with 
flattening, dropping of the shoulder and secondary scoliosis. In other 
cases, as mentioned above, a chronic sinus may result. 

Course. — Apart from spontaneous cure of small empyemata by inspissa- 
tion of the pus, or discharge through a bronchus or through the chest-wall, 
death generally occurs in untreated cases within a month or two. As in 
sero-fibrinous pleurisy, sudden death may occur, but much less commonly. 
Death may occur after operation, from exhaustion or from cerebral abscess. 

Diagnosis. — The diagnosis of empyema involves two distinct problems — 
one, the recognition of the presence of fluid in the pleura, which is considered 
under sero-fibrinous pleurisy ; the other, the demonstration of its purulent 
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character. In spite of the more severe symptoms, empyema is frequently 
overlooked even by^physicians of experience. This is partly due to the fi ot 
that its development may be insidious, mth signs increasing but little from 
day to day, and partly to its secondary character, its onset being obscured 
by the clinical features of the primary condition. It is wise, therefore, to 
suspect its existence in any case of obscure lung signs, especially those with 
dullness, cardiac displacement and fever, consequent on pneumonia of any 
variety. 

There are a few special ditficulties as compared with scro-fibrinous effusion 
which merit separate mention. The first of these is siibphrenic abscess. 
I’his may lead to immobilisation of the diaphragm on one side, more commonly 
the right, and cause collapse of the lung and even pleural effusion. "J'he 
difficulty is the greater when the subphrenic abscess contains gas as well as 
pus. The history, the absence of displacement of the heart’s impulse, and 
examination by X-Rays may all assist, but the differentiation is often 
extremely difficult. 

Empyema necessilalis may simulate a tuberculous or other abscess about 
a rib, and empyema should always be suspected in any case of local fluctuating 
swelling about the chest- wall. Pulsating empyema requires to be distinguished 
from aortic aneurysm ; the pulsation is less forcible and little, if at all, expansile 
in the former. The cardiac displacement, the X-Rays and cautious exploratory 
puncture, enable the nature of the condition to be recognised. 

In any case in which empyema is suspected three examinations may be 
undertaken — a blood count, radiographic methods, and exploratory puncture. 
A polymorpho-nuclear leucocytosis of 14,(XX) per cubic millimetre and over, 
a dense shadow in the radiogram obscuring the ribs, together with cardiac 
displacement may be very suggestive, while puncture may prove the presence 
of pus. Sometimes, however, puncture may fail, although pus is present. 
This may be due to the pus being too thick to pass through the needle, to 
loculation of the pus, or to wrong choice of the site for puncture. In this 
case, if the other signs indicate pus, repeated punctures with a larger needle 
under anaesthesia are called for, but it is well to be prepared to proceed to 
operation if pus is found. 

Prognosis. — This depends upon the primary cause, the method of treat- 
ment adopted, and the duration of the effusion before the operation. The 
most favourable forms are those due to the pneumococcus, wliioh are re- 
cognised and treated at an early stage. In neglected cases, with profound 
toxaemia, with gangrene of the lung or lardaceous disease, the outlook is 
extremely grave. Empyemata due to streptococcal infection are serious, un- 
less recognised early ; similarly with cases of foetid empyema due to anaerobic 
infections. Infected haemothorax consequent on gunshot wounds of the cheat 
is of grave prognosis. The outlook is serious in cases of bilateral empyema, 
but recovery may follow successive evacuation of the pus on the two sides. 

Treatment. — This consists in the evacuation of the pus by operation as 
soon as the diagnosis is established in pneumococcal cases. In those ot 
streptococcal origin, operation should not be resorted to while the fluid is of 
thin sero-purulent character, but should be postponed until it is definitely 
purulent. Premature operation in streptococcal cases has been shown by^^ 
the American Empyema Commission to be a very dangerous procedure, since 
the fluid is not shut off by adhesions and operation may lead to open pneumo- 
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thorax, with flapping mediafitinum. At this stage, the c(ftiditioii is described 
as pyothoiax. A preliminary aspiration is of advantage in large efEusions, and 
may be repeated in streptococcal efluBions until they are ready for operation. 
The operation consists in drainage by removal of a piece of rib subperi- 
osteally and incision of the parietal pleura. For the operation a general 
ansBsthetic may be given, but it is now often carried out under local ansesthesia ; 
but if the patient’s condition renders this undeeirable, an incision under 
local ansssthesia may be made through an intercostal space and a drainage 
tube inserted, a piece of rib being removed later under general or local 
anaesthesia when improvement has occurred. The wound is dressed at least 
daily and the drainage tube sterilised, every endeavour being made to 
prevent secondary infections. To this end the pleural cavity may be irrigated 
daily by the Carrel-Dakin method, or washed out with some antiseptic such 
as flavine or brilliant green. By some authorities pneumococcal em])yemata, 
particularly in young children, are treated by repeated aspirations or by 
siphon drainage. If the pus is tliick and dillicult to evacuate, incision of 
the pleura with immediate suture is performed, any rcaccu’mulation being 
treated by aspiration with or without oxygen replacement. If, however, 
toxic symptoms persist, drainage .should be effectively establislied at once. 

In cases of chronic empyema, nr of sinus failing to close, the question of 
some plastic operation must be considered. This is rarely practicable or 
advisable in cases due to the tubercle bacillus or to streptothrix organisms. 
Various foruis of operation have been devised, involving removal of portions 
of many ribs, the most important of which arc those suggested by Estlander 
and Scliede, and the decortication operation of Fowler and Delorme. The 
general condition of the patient must be carefully considered before these 
operations are advised. In some cases an autogenous vaccine seems to be 
of value, if drainage is satisfactory. 

Special varieties of empyema , — Certain special localisations of purulent 
pleurisy require separate consideration, notably apical, interlobar and dia- 
phragmatic empyemata. 

Apical empyema , — This condition is usually secondary to apical pneu- 
monia, less commonly to pulmonary tuberculosis. It is one variety of en- 
cysted empyema, the pus being shut off from the rest of the pleural cavity 
by adhesions. The symptoms and signs are not characteristic, but may be 
suggestive. There is very marked d ullness below the clavicle, not transgressing 
the middle line, with weak or absent breath-sounds, and possibly some indica- 
tions of mediastinal <lisj)lacement. Diagnosis can, as a rule, bo established 
only by the X-Iiays and ex])loratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as near the lower limit of the effusion as possible. 

hUerlobar empyema , — Pus collecting between two of the lobes may be 
difficult to differentiate from pulmonary abscess, gangrene and broncliiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it. The signs are generally most marked in the axilla or near the angle of 
the scapula. They are of ion slight until rupture occurs, and even then 
there may be only a small area of dullness in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few rales. The pus expecto- 
rated may be foetid, and the patient’s breath may be offensive a few days 
before rupture occurs. The condition simulates abscess of the lung, and may 
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be almost impossible to difierentiate from that affection. Examination by 
the X-Rays ^vcs the greatest lielp in the diagnosis. Recent observations 
suggest that interlobar empyema is much less common than abscess. The 
treatment is identical with that for pulmonary abscess. 

Diaphragmatic empyema , — The pus is usually encysted, and may be 
so deeply situated as to give but few signs. The initial symptoms are 
generally severe, being those of diaphragmatic plourisy, but hiccough is 
often a troublesome feature. When pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above the base behind, with weak or distant bronchial breathing. 
With such a history and obscure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-Rays and of the ex])loring needle 
should not be neglected. In cavses not recognised and treated, ru])turc into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrothorax is the name applied to a collection of clear fluid in the 
pleural cavity, the result of passive transudation from the capillaries. 

.Etiology. — The commonest cause of hydrothorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or degeneration. It 
occurs in acute and chronic renal disease, under conditions similar to those 
leading to dropsy in these «affections. It is sometimes found in severe 
ansemias, especially pernicious anmmia. Obstruction to the azygos veins 
may lead to transudation into one or other pleural cavity or into both. 
This obstruction may be induced by pressure from without by a mediastinal 
or pulmonary new-growth, or by internal causes such as thrombosis. 

Pathology. — The pathology of hydrothorax is that of dropsy elsewhere. 
It is produced by mechanical or chemical conditions affecting the blood flow 
through the capillaries, and it must be distinguished carefully from in- 
flammatory effusion. There is a difference in the composition as well as in 
the origin of the two kinds of pleural fluid. The characters of inflammatory 
effusions have been described under pleurisy with effusion. The fluid in 
hydrothorax is pale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clear and does not clot after removal. There is little protein, 
often not more than 1 per cent., but transudates due to local obstruction 
may contain as much as 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be present, often united together in 
plaques. The fluid may be definitely bloodstained, when it is described as 
hsemo-hydrothorax. 

Hydrothorax is usually bilateral in cases due to cardiac or renal disease, 
but in the former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by the enlarged right heart, but according to Fetterolf and Landis, a 
more likely explanation is pressure of the distended right auricle upon the 
pulmonary veins. Fluid may also collect in greater quantity on the side 
upon which the patient lies most constantly. In cases with unilateral pleural 
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adhesion, oedema of the lung may occur on that side,* while hydrothorax 
occurs upon the other. 

Symptoms. — ^The symptoms of hydrothorax are generally overshadowed 
by those of the condition causing it, but the occurrence of dyspnoea and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the bases of the lungs. In the absence of inflammatory com- 
plications the condition is afebrile. The signs arc identical with those of 
sero-fibrinous pleurisy, save that no friction sounds iire audible at any stage. 
It is, however, more difficult to assess the significance of displacement of the 
cardiac impulse, owing to the increased size of the heart in the cases of cardiac 
origin. 

Diagnosis. — This depends upon the presence of signs of fluid in the pleura 
n association with cardiac or renal disease, with absence of fever, and also 
upon the characters of the fluid withdrawn i/y puncture or aspiration. 

Treatment. — Removal of the fluid, with or without air replacement, 
may give great relief. It may be necessary to repeat the operation, since 
the fluid often roaccumulates. The treatment of the primary condition 
should also be carried out. 

HyEMORRHAGIC PLKURAL EFFUSIONS 

All fluids poured out into the pleura contain a certain number of red 
blood corpuscles. Tt is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as hfemorrhagic. 

For convenience of description three forms may be differentiated — (1) 
Hannorrhagic pleurisy or hjomo-serothorax ; (2) hmmo- hydrothorax ; and (3) 
hiemothorax. 

1. ILemorrttagio pleurisy. — This is simply a pleurisy with effusion, in 
which the exudate is blood-stained. 

iEtiology. — The commonest causes are tuberculosis of the lung and 
phuira, and malignant distuisc of the lungs, pleura or mediastinum. Haemor- 
rhagic pleurisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purpura, and with 
the malignant or hu)morrhagic varieties of acute infectious fevers such 
as scarlet fever and small-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a scro-librinous effusion for the. second time, it is found 
that the 'fluid, which was originally clear, is now bloodstained. This is 
not necessarily an indication of increase in the severity of the process, but 
may be due to injury of a*blood vessel at the first operation. 

Symptoms. — I'he symptoms and signs are identical with those of serous 
effusion, and the hjcmorrhagic character can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and treatment are the same as 
for sero-fibrinous pleurisy. 

2. HiEMo-HYDROTHORAX. — This Condition has been referred to under 
hydrothorax. It consists simply in blood-staining of a passive transudate 
into the pleura. 

3. Htemothorax. — Haemorrhage into the pleural cavity is the result of 
injury or disease of the vessels of the lung, mediastinum or chest-wall. 
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Etiology. — Thu chief causes are injury, such as penetrating chest wounds 
or fracture of the ribs, rupture of an aneurysm, and erosion by new-^owth. 
Experience of the traumatic group hai been largely increased dunng the 
Great War. Hijemothorax was noted in about 70 per cent, of chest wounds. 

Pathology. — The elTused blood generally comes from the lung vessels, 
less commonly from the intercostals. It is “ whipped ** by the movements 
of the heart and lungs, with the result that fibrin is deposited in layers upon 
the diaphragmatic pleura, and tlie parts of the visceral and parietal pleura 
in contact with the blood. The fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does not clot, unless a 
secondary pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
The upper lobe may show some compensatory (unphysema, and adhesions 
may form in the pleura, separating it from the liaeraotliorax below. When 
secondary infections of the bronchi or lungs occur, such as bronchitis or 
broncho-pneumonia, the collapsed lower lobe is not alTected. 

Symptoms. — 'i’he symptoms of hiemorrhage into the pleura from 
medical causes, such as rupture of an aneurysm or erosion of a large vessel, 
are collapse and rapid death. When due to disease or injury of an inter- 
costal vessel, they may be insidious and slowly ingravescent until dyspnoea, 
restlessness and the other indications of internal haimorrhage develop. When 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shock, lioemoptysis and cough, induced by the wound of the lung or 
chest-wall. The signs are those of pleural effusion, but in traumatic cases 
certain special features may be mentioned. There is a great tendency to 
retraction of the chest-wall on the affected side, and the cupola of the dia- 
phragm on this side is displaced upwards. This is thought to be due to an 
active lobar collapse of the lung, the lung contracting, not as the result of tlie 
pressure of the effusion, but in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usually diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked bronchophony and pectoriloquy may be present. 

CompHcations and Sequels. — The most serious complication is in- 
fection of the effusion. This is generally due to organisms introduced at 
the time of the wound, either by the missile or by portions of the clothing 
or skin carried in with it. Aerobic organisms, such as a streptococcus, or 
anaerobic ones, as the B, aerogenes encapsulates or the B, sporogenes, may be 
present. hflemo-pneumothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the ’clicst- wall. Gas may also 
be formed by gas-producing infecting organisms in the effusion. Massive' 
collapse may occur in the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneinnonia, lobar pneumonia or oedema 
of the lungs. If the effusion is small and not infected, there are usually no 
permanent after-effects. In severe cases sequelaj, similar to those of sero- 
fibrinous pleurisy and empyema, may result. 

Course. — This depends upon the cause and size of the haemothorax, 
and upon the mode of treatment adopted. It is profoundly and gravely 
influenced by infection of the effused blood. A small sterile haeinothorax 
is , generally absorbed spontaneously. Medium-sized and large effusions 
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may not disappear unless aspirated. An infected bssmothoraz will inevit- 
ably prove fatal, if untreated. 

Diagnosis. — Hsemothorax shoidd be suspected when basic dullness 
develops shortly after a gunshot wound of the chest. The mistake that is 
most hkely to be made in such cases is to confuse ha 3 mothorax with lobar 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over the dull area are 4ihe most valuable diagnostic signs. An active lobar 
collapse is distinguished by the fact that the heart is displaced towards the 
afiected side. The X-Rays allord valuable confirmatory evidence in most 
cases. When air and blood are present, the upper border of the dark area 
in the radiogram has a sharply defined edge, while the pleural cavity above 
is very translucent. The use of the exploring syringe generally settles the 
diagnosis, except in certain cases in which, although a considerable quantity 
of blood may be present, none is removed by aspiration owing to the needle 
entering the clot. 

Prognosis. — In a sterile haomotliorax due to a chest wound the prognosis 
is good. If infection occurs, the prognosis depends upon the promptitude 
with which this condition is recognised and radically treated, although in. very 
acute infections death may occur in 2 or 3 days despite immediate operation. 

Treatment. — A small steiile hjemothorax may bo left untouched. In 
medium and large-sized effusions, recovery is accelerated by aspiration. 
The possible danger of renewal of the ha)morrhage, as the result of lower- 
ing the pleural tension by this operation, is very slight, and negligible if it 
is delayed until 2 or 3 days after the wound. If the temperature in a case 
of hflcmothorax rises suddenly to 102® or 103° F. in the evening, it is criminal 
to wait until the next morning to see what Avill happen. A specimen of 
fluid should be withdrawn and examined microscopically. Direct films 
may occasionally reveal the presence of organisms, but the important point 
to determine is the number of polymorphonuclear leucocytes present. 
When these are numerous, operation should be performed without awaiting 
the findings of aerobic and anaerobic cultures. A rib should be resected as 
in empyema, and the blood and clots should be removed from the pleural 
cavity and drainage established. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural effusion. It is usual to classify such fluids into three groups 
— (1) Chylothorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Ghyhthorax , — There is au effusion of pure chyle or of serous fluid 
mixed with chyle. 

etiology. — Chylothorax is usually the result of injury to, or disease 
of, the thoracic duct. The traumatic form is, as a rule, secondary to crush- 
ing of the chest-wall with fracture of the ribs. In disease, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
or the flow may be obstructed by a thrombosis of the left subclavian vein. In- 
vasion of the thoracic duct by the Filaria santjuinis hominis may also be a cause. 

Pathology. — The fluid in true chylothorax is a milky emulsion which 
remains so on standing, although a cream-like layer may form at the top. 

78 .. 
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With the microscope fat globules can be seen, which stain with the usual fat 
stains and can be mssolv^ by ether. 

2. Chyliform effiisiion , — In this condition fat is present, but it is not 
derived from the thoracic duct. 

etiology. — Chyliform effusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology. — The fluid is milky and contains fat in emulsion, although 
in smaller quantities than in true chylothorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is, no doubt, from this process that the 
fat is derived. 

3. Psevdo'chylous effusion . — In this condition the milky appearance is 
not due to fat, but to other particles causing opalescence. 

Etiology. — Pseudo-chylous fluid has been observed in chronic effusions 
due to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The milky appearance is due in some cases to a lecithin 
globulin complex (Wallis and Schdlberg). Other rare caiwes of milky, 
opalescent or turbid effusions are the presence of particles of calcium phos- 
phate, cholesterin or filarial embryos. These fluids are distinguished from 
the above by showing a deposit on standing. 

Diagnosis. — This can only be established by microscopical and chemical 
investigation of the fluid withdrawn. 

Prognosis. — The prognosis in most cases of milky effusions is serious, 
owing to the gravity of the primary condition. Some traumatic cases of 
true chylothorax recover. 

Treatment. — The treatment is for the most part symptomatic and 
dependent upon the primary condition. In true chylothorax, removal of 
the fluid is inadvisable, unless it is causing dyspnoea or other symptoms of 
pressure. The drain of fat caused by it is a serious loss, especially if the 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the 
pleura, which now becomes a real instead of a potential space. When 
serous fluid is present as well as the gas it is called a hydro-pneumothorax, 
when pus forms the condition is described as pyq- pneumothorax, and when 
blood and gas collect the term hsemo-pneumothorax is applied. 

/Etiology. — Pneumothorax is more common in men, and the maximum 
incidence is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchi. This 
accounts for 96 per cent, or more of the cases. The commonest cause is 
rupture of a subpleural tuberculous focus, which is said to be responsible for 
90 per cent, of all cases. Rupture of an empyema into the lung is the next 
most frequent antecedent condition. Other pulmonary causes are gangrene, 
abscess, septic infarct, bronchiectasis and rupture of an emphysematous 
buffa or vesicle. Puncture of the lung during paracentesis, or rupture of the 
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pleura ovex a diseased focus, owing to rapid expansion* of the lung during 
the same operation, may lead to pneumothorax. A broken rib perforating 
the lung can also induce it. It m&y occur as a complication of artificial 
pneumothorax treatment, especially when this is bilateral. (2) Through the 
chest-wall, as a result of penetrating wounds, although pneumothorax is not 
a common result. An abscess in the chest-wall opening externally and through 
the pleura, or a discharging emfyenia necediitatis, may be a cause. 

(3) Through the mediastinum, by ulceration of an oesophageal growth, or of a 
iseased bronchial gland, into the pleura, or from accidental perforation of the 
oesophagus during the passage of an oesophageal bougie or cesophagoscope. 

(4) Through the diaphragm, from some hollow abdominal viscus, e.g, an 
ulcer of the stomach or duodenum may perforate, leading to the formation 
of a subphrenic abscess, which in turn may break through the diaphragm 
into the pleura. (5) Gas may accumulate in the pleura owing to infection 
of a pleural effusion by gas-producing organisms. This is generally the 
result of wounds. 

Spontaneous sudden pneumothorax in apparently healthy persons occurs 
more commonly than is generally recognised, and is described as simple pneu- 
mothorax. The causation is obscure. Rupture of an emphysematous vesicle, 
or of a latent tuberculous focus, have both been suggested, though the latter 
is improbable, since there is usually no pleural reaction and the lung rapidly 
re-expands. In rare cases, however, the collapse of the lung is long-continued 
and may even be permanent. The condition is sometimes recurrent, and is 
exceptionally bilateral. Complete recovery is the rule. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during 
sleep. 

Pathology. — The entrance of air between the layers of the pleura dis- 
turbs tlie pressure relations in the thorax in a similar way to the effusion 
of fluid; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the pleura changes from the 
normal negative figure to that of the atmosphere, often in a few minutes or 
less. Mediastinal and cardiac displacements like those in pleural effusion, 
and due to the unopposed traction of the sound side, are also rapidly 
produced. The subsequent pressure relations depend upon the source of 
the air. If the opening is in the chest wall, the intrapleural pressure 
will remain equal to the atmospheric, until the opening becomes closed. 
If the opening is in the lung, three varieties occur: (1) the open- 
ing may remain patent, when the pressure keeps at atmospheric level ; 

(2) the opening may be valvular, permitting the entry of air into the pleura 
during inspiration, but preventing its escape during expiration. In this 
case the pressure in the pleura rises above that of the atmosphere, and 
the air within it is at a positive pressure, causing further cardiac and 
mediastinal dislocation with downward displacement of the diaphragm ; 

(3) the opening becomes sealed, and there is a condition of closed pneumo- 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy may be per- 
formed under water, or a flap being made of the skin and muscles at the 
side of the thorax, this may be filled with water before puncturing the inter- 
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coBtal spaces. A Ihird metliod is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the thorax, the appearances^vary. If the air entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed^ the condition being one of simple pneumothorax. More 
commonly, bacteria gain access to the pleura with the ingoing air, or sub^ 
sequently through the ojiening when this remains patent, with the result 
that either serous fluid or pus collects. In the former case the condition 
is described as hydro-pneumothorax, in the latter as pyo-pneumothorax. 
The appearances of the pleural membrane are similar to those found in sero- 
fibrinous pleurisy and empyema respectively. The lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. In tuberculous disease, a caseous focus or smaU cavity just under 
the pleura is the most frequent cause. The perforation may be a large 
circular rent or a small pin-hole, but multiple apertures may occasionally 
be present. The opening can usually be found, even if small, by submerging 
the lung under water while pumping air down the trachea. When ex- 
tensive adhesions are present, the collapse of the lung is largely prevented 
and the pneumothorax is only partial. In such cases the perforation is 
frequently near the adhesions. In cases where fluid is present the diaphragm 
may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 

Symptoms. — In a considerable juoportion of cases the onset is sudden 
and the condition of the patient becomes alarming at once. On the other 
hand, pneumothorax may develop insidiously, with surprisingly little pain 
and dyspnoea, so that its occurrence may only bo discovered on routine 
physical examination. This is more likely to be the case when perforation 
occurs in a lung extensively diseased or when the aperture is small, and the 
leak of air is slow. In the acute form of onset the patient is seized with 
severe pain while coughing or engaged in some extra exertion. There is 
often a feeling of “ something having given way/’ and at once great dyspnoea, 
with signs of collapse and severe mental anguish develops. The patient 
may appear blue, cold and clammy, breathing is rapid and shallow, the 
temperature falls to subnormal, the heart beats quickly and the pulse becomes 
small and weak. The patient is often restless, very alarmed and unable 
or afraid to speak. Occasionally death occurs in a few minutes. As a rule, 
the more acute symptoms subside in a few hours, but the temperature rises 
and the rapid breathing usually persists for some time. On examination 
the patient .will usually be found sitting up, with alae nasi working and with 
rapid shallow breathing. The affected side is almost or entirely immobile 
and is usually bulged. The displacement of the cardiac impulse towards 
the unaffected side is generally obvious, and is almost immediate. Palpa- 
tion confirms the absence of movement, and vocal fremitus is found to be 
absent, except where the collapsed lung remains in contact with the chest 
wall, over which area it may be increased. The exact position of the cardiac 
impulse should also be determined ; in right-sided cases it will be found in 
the left axillary region ; in left-sided cases it may be under or beyond the 
right nipple. The liver may be felt much depressed in ri^ht-sided cases. 
The note over a pneumothorax is characteristically tympanitic or drum-like, 
as , a rule; but in oases with positive pressure the tympany may be flat and 
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muffled. The tympanitic area should be carefully ma|^ed out ; it may be 
found to extend across the middle line, or to encroach on the liver dullness 
in right-sided cases. On the other hand, in partial pneumothorax, the area 
may be small and easily escape recognition. In left-sided cases, the cardiac 
dullness may bo completely wanting on that side, and a dull area found to 
the right of the sternum. This may give a useful hint as to the diagnosis. 
On auscultation, the bi^ath-sounds are often absent, but they may be present 
at the apex, although weak. In other instances distant tubular breathing 
may be audible from the collapsed lung ; in cases with a large patent opening 
hollow cavernous breathing may be heard. The voice sounds have an 
amphoric or metallic quality, and an amphoric echo may occur with any 
sound produced near the pneumothorax. Metallic tinkling is an example 
of this, being the quality conveyed to rales or other adventitious sounds 
produced in breathing. The bell sound or bruit (Tairain is a valuable sign, 
but is not invariably present. It is elicited by listening over the chest, near 
where a coin is placed flat and tapped with another. A similar sound may 
be heard with the stethoscope on flicking over a pneumothorax with the 
thumb and finger. The displacement of the heart can be confirmed by 
auscultation, and the heart sounds may be found to have a metallic character. 
When air and fluid are present in the ])leura the signs are somewhat modified. 
There is dullness at the base, which shifts its level with the patient s move- 
ments, the upper limit being straight, in contrast with the curved line of 
ordinary effusions. A marked succussion splash may be heard and felt on 
aliaking the patient, or the patient may demonstrate the sign by a sudden 
shako or jerk. 

Complications and Sequelae.— Cardiac failure and rapid death occur 
occasionally. The chief complications are due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of sero-fibrinous fluid or 
pus. The sequelae may be pleural adhesions in cases that recover, especially 
if effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in pyo- pneumothorax a fistula, either pleuro- 
pulmonary or external, may remain in spite of treatment. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the signs being characteristic. When a large quantity of 
fluid is present in an open pneumothorax, tlie presence of air may not be 
recognised until after paracentesis or X-Ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the presence 
of local pneumothorax where it has not been suspected. The air space between 
the lung and pleura shows most clearly in radiograms, and if fluid is present 
as well, the dead level df the upper border of the shadow, varying witn 
position, is most characteristic. Diagnosis is more difficult in cases where 
pleural adhesions exist, or where the pneumothorax is small and localised, 
especially if X-Ray examination is impracticable. The following conditions 
may give rise to difficulty and should be considered in doubtful cases. (I) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath sounds ampboiio and 
the r&les metallic or tinkling, while the coin sound may be obtained. These 
conditions can usually be distinguished by the flattening and retraction of 
the chest-wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the affected side by fibrosis. 
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(2) Advanced emphysema, with complete obliteration of the cardiac dullness, 
may bo confused with pneumothorax. (3) Massive collapse of one lung, 
with compensatory en;iphysema of the *opposite side, may also be mistaken 
for it. In both these conditions careful examination wiU establish the real 
nature. (4) A subphrenio abscess containing gas (subphrenic pyo-pneumo- 
thorax), in this condition the diaphragm may be displaced upwards, and 
the note over the lower ribs may be markedly tymppnitic. These signs are 
more suggestive when right-sided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the subphrenic origin of the condition. (5) A hernia of the 
stomach or bowel through the diaphragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax but in all there is generally 
abdominal flattening and little if any cardiac displacement. Examination 
by X-Rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — TJie course and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised tuberculous focus, where the 
pleura remains sterile and the aperture of entry closes, the air is usually 
completely absorbed in a few weeks and recovery is often complete. In 
tuberculous cases with moderate disease, in which the pleura remains sterile, 
pneumothorax may exert a favourable influence. In tuberculous cases with 
extensive disease, the pleura becomes infected and death usually results in 
a few weeks or months, although with judicious treatment life may be pro- 
longed for years in some cases. In pneumothorax secondary to some grave 
disease, such as carcinoma or gangrene, the course is brief and the prognosis 
is grave in the extreme. In cases secondary to empyema, surgical treat- 
ment may be followed by complete recovery, unless a bronchial fistula is 
present. 

Treatment. — The indications in cases of acute onset are to relieve the 
patient’s pain, distress and anxiety, and to lessen the intrapleural pressure, 
if this is positive. A hypodermic injection of morphine, gr. J for an adult, 
with oxygen inhalations if necessary, may achieve the first of these. If 
dyspnoea is extreme and the cardiac displacement marked, a trocar or large 
hypodermic needle should be inserted through an intercostal space to allow 
air to escape. An initial pneumothorax needle, with a long rubber tube, the 
end of which is placed under water, is the safest. This simple manoeuvre may 
be the means of saving the patient’s life in valvular pneumothorax, as well 
as of relieving distress. In less urgent cases, the pressure may be taken with 
an artificial pneumothorax apparatus, and if the pressure be positive, as 
much air as is necessary may be removed by its means. In simple cases no 
other treatment may bo required, although the puncture may need to be 
repeated. If serous fluid or pus collect in the pleura, they may be withdrawn, 
preferably by sijphonage, and in this case, as also with removal of air, too much 
should not be withdrawn in the early stages, as a slight positive pressure may 
assist in closure of the aperture in the lung, whereas a negative pressure may 
open it, after it has begun to close. 

The question of operation in pneumothorax may be difficult to decide. 
In cases secondary to empyema, resection of a part of a rib and drainage 
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often lead to satisfactory results. In cases of moderately severe or advanced 
tuberculosis with pyo-pneumothorax operation is generally contra-indicated, 
and if performed is liable to result in a permanently open pneumothorax. 
It is preferable to remove fluid from time to time by aspiration, with or 
without air replacement. The latter method of aspiration sometimes 
seems to assist the lung to re-expand. 


HYDATID DISEASE OF THE PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, although originating in adjacent structures such as the lung, liver, 
spleen or mediastinum (parapleural hydatid). 

^dEtiology and Pathology.— Primary pleural hydatid is rare, but secondary 
invasion of the pleura is more common. In this situation the cyst may 
reach a large size, even 5 or 6 inches in diameter, before rupture occurs. Ajb 
in other situations, a fibrous capsule is developed around the cyst from the 
irritative changes set up in the adjacent tissue. Contrary to what mi^ht 
be expected, extensive pleurisy is uncommon until rupture or suppuration 
of the cyst occurs. The pressure of the cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the heart and 
mediastinum. 

Symptoms. — These may be absent until the cyst is large enough to pro- 
duce pressure symptoms, such as dyspnoea, pain and cough. There is little 
or no expectoration, unless rupture into a bronchus occurs, when cyst wall, 
daughter cysts and booklets may be found in it. There is no fever until 
suppuration occurs. The signs are practically identical with those of encysted 
pleural cflusion. 

Complications and Sequelae. — Rupture and suppuration are the two 
most important complications. Rupture may take place into the lung, into 
the pleural cavity, rarely through the chest-wall or through the diaphragm. 
At the time of rupture an urticarial rash may develop. This is probably 
an anaphylactic phenomenon associated with the liberation of toxin present 
in the fluid of the cyst. 

Course. — The cyst may be latent for some time, but it usually 
enlarges and produces increasing symptoms, culminating in rupture or 
suppuration. Very rarely death of the cyst occurs and its contents become 
inspissated. 

Diagnosis. — The symptoms and signs generally suggest either pleural 
effusion or new growth, and hydatid disease may not be suspected. Obscure 
basic signs, in patients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the possibility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are complete, if the diagnosis is con- 
firmed. These methods comprise X-Ray examination, an eosinophil blood 
count, the complement-fixation test and the precipitin reaction. 

Prognosis. —If untreated until rupture occurs, a fatal result is most 
probable. If diagnosed and treated before rupture, the prognosis is not 
unfavourable. 

Treatment. — The former practice of aspiration and inje«3tion with 
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foimalin or iodine, .although sometimes successful, is dangerous and should 
be discarded. Exposure of the cyst by thoracotomy, and its removal entire, 
should be the treatment if practicable, j>t if too large, it may be aspirated 
and then dissected out: 

ACTINOMYCOSIS (NOCARDIASIS, STREPTOTRIOHOSIS) 

OF THE PLEURA 

The general characters of infection by the nocardia or streptothrix 
group of organisms, and the special features of the pulmonary localisations 
have been described. It is possible, although improbable, that the infection 
may be primarily pleural, more commonly clinical manifestations may point 
to a predominating involvement of the pleura, although the primary lesions 
may be in adjacent structures, such as the lungs, mediastinum or liver. 

Symptoms. — The symptoms and signs in such cases are those of empyema, 
but the following points are noteworthy. The empyema is rarely large, 
and it commonly extends through the chest wall, producing a local swelling 
which soon discharges tlirough the skin if untreated, causing a suggestive 
infiltration and puckering around. Exploratory puncture of a nocardial 
empyema often fails, since the grumous caseous material it contains may be 
too thick to pass through the needle. 

Diagnosis. — The characteristic ** sulphur granules in the pus may draw 
attention to the real nature of the condition, but they are not always present. 
Direct films should always be made from the pus obtained from empyemata. 
The streptothrix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the organism may be found in the expectora- 
tion, and the nature of the pleural condition may thus be established before 
operation. 

Prognosis. — Some cases respond to treatment, but prognosis is in general 
unfavourable, death resulting from exhaustion or toxfnmia due to dissemina- 
tion of the disease. 

Treatment. — The pultaccous pleural contents should be removed as far 
as possible by operation, and large doses of potassium iodide given by the 
mouth, increasing the quantity until 60 to 90 grains, three times a day, are 
given. An autogenous vaccine may be tried if the organism can be grown. 

SIMPLE TUMOURS OF THE PLEURA 

These arte very rare and are, as a rule, only discovered after death. They 
are almost invariably of extrapleural origin and their presence in the pleura 
is due to the direction taken by the growth. Lipoma of the subpleural or 
of the mediastinal fat may occur as small pedunculated tumours or very 
rarely as a large mass. 

MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcoma 
ate more common. 
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Etiology. — ^Primary endothelioma of the pleura is more common in late 
adult life and in the male sex. Sarcoma is more likely to occur in children . 
and in young adults. Secondary gis)wthB may occur at any age, but more 
commonly in later life. 

Pathology. — Endothelioma of the pleura is a growth of obscure origin. 
It has not been conclusively established that it is derived from the pleural 
endothelial cells, and J)y some writers it is classed as a carcinoma. It is 
generally unilateral, but it involves the affected pleura over a wide area, 
sometimes universally. The membrane appears to be overlaid with an 
irregular, rough hard covering, sometimes nodular. In other cases there is 
more thickening and the condition may be localised. There is nearly always 
a large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the diaphragm and the 
peritoneum. 

Primary carcinoma of the pleura has also been described, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-celled varieties may occur, and angio-sarcoma, fibro-sarcoma, 
myxo-sarcoma and chondro-sarcoma have all been recorded. 

Secondary carcinoma and sarcoma of the pleura are relatively common, 
and may occur from direct extension in growths of the lung, bronclii and 
mediastinum, by metoAtases of growths in almost any distant part, or by 
lymphatic permeation in mammary carcinoma. In the last-named condition 
pleural and pulmonary growths are a not infrequent form of recurrence, 
sometimes occurring months or years after removal of the primary growth. 

Symptoms. — These are not characteristic, and increasing dyspnoea due 
to an accumulation of fluid may be th<‘ first indication. More commonly 
pain and cough, similar to those of j»lcurisy, may occur acutely or develop 
more gradually. Although afebrile as a rule, the occurrence of fever does 
not exclude malignant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary pleural effusion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be heard, or there may be signs of pleural thickening without fluid. 
There is often local pain and tenderness over tlie chest. Exploratory 
puncture may demonstrate the h®morrhagi(j character of the effusion. The 
specific gravity is generally 1018 or over, and the cytology of the fluid may 
be suggestive, especially if excess of endothelial cells, often aggregated into 
plaques, is found. 

Complications. — The growth may spread to the lung and cause cough 
and expectoration, often* blood-stained, or it may involve the chest-wall. 
Metastases sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, especially those in the 
glands, may exert pressure, e,g, the axillary glands may cause oedema and 
swelling of the arm. 

Course. — This is almost invariably progressive, the duration being rarely 
more than 2 years, and occasionally much less. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of mali^ant 
disease of the lung and pleura. Evidence of fluid in one pleura, at an interval 
after excision of the breast for malignant disease, is very suggestive of secondary 
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pleural growth. A»haBmorrha^c effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccumula- 
tion after tapping is rapid, and if the subsequent tappings show increasingly 
haemorrhagic characters. When aspiration of a considerable quantity of 
fluid gives little relief to symptoms, or when irregular dull areas remain 
where resonance might be expected, the probability of growth must be borne 
in mind. Involvement of ij^e chest- wall, or the presence of cervical or axillary 
glandular metastases render it certain. 

Prognosis. — Malignant growth of the pleura is invariably fatal. 

Treatment. — ^From the nature of the condition this can only be palliative. 
Analgesic drugs may be given freely for the relief of pain, morphine being 
reserved for the severe forms and later stages, as far as possible. Repeated 
tappings may be almost compulsory, if there is much distress from the 
reaccumulation of the fluid, but it must be remembered that in haemorrhagic 
effusions the loss of blood by this means is considerable. Air replacement 
may sometimes give relief for a longer period than simple aspiration. 


INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments 
piercing or tearing it. Similarly in penetrating wounds of the chest, the 
pleura may be extensively lacerated. It may also be tom by direct violence 
without breaking of the ribs, and in rare cases a hernial protrusion of lung 
may occur, forming a small swelling in an intercostal space, protruding with 
inspiration and emptying with expiration. 

R. A. Young. 

G. B. Beaumont. 


DISEASES OF THE DIAPHRAGM 

SPASM OF THE DIAPHRAGM 

Diaphragmatic spasm may be either clonic or tonic, the former being 
termed hiccough. 

Clonic spasm . — This may be due to a variety of causes, namely : (A) 
Alimentary : From irritation of the cesophagus or stomach by pungent or 
irritant substances, such as pepper, pickles, or tobacco. It occurs also as a 
symptom in gastritis, dilatation of the stomach, enteritis, intestinal obstruc- 
tion, tympanites and peritonitis, and in the late stages of debilitating 
disease. (B) Nervous : as in hysteria, cerebral tumour, meningitis, hydro- 
cephalus, epilepsy and alcoholism. It may also result from peripheral 
nerve irritation, in such conditions as mediastinal tumour, mediastinitis, 
enlarged thoracic glands, diaphragmatic pleurisy, or pericardial effusion. 
Epidemic hiccough has been regarded as a form of encephalitis lethargica. 
There is usually some slight pyrexia, and the condition may persist 
without intermission for several days. (C) Renal : As in chronic nephritis 
and ursamia. 
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Tonio spasm . — This may be met with in tetanus, strychnine poisoning, 
laryngismus stridulus, eclampsia, epilepsy and hydrophobia. If there is 
associated intercostal or laryngeal spasm, there is grave risk of death from 
asphyxia. 

Treatment. — Simple hiccough may often be relieved by holding the 
breath, pressure on the chest, or by simple inhalations, such as of ammonia, 
ether, or spirits of clilo^roform. Hiccough due to^organic disease or to peri- 
pheral irritation may only be relieved by removal of the cause. In epidemic 
hiccough, in obstinate cases of hiccough due to other causes and in the tonic 
form of spasm, various antispasmodic measures may be tried, such as 
trinitrin, bromides, musk, or luminal, by the mouth ; adrenaline, or adrenalin 
and pituitrin, hypodermically ; or the inhalation of chloroform. 


DIAPHRAGMATIC PLEURISY 

This condition is described on page 1218 under the heading of Pleurisy, 


PARALYSIS OF THE DIAPHRAGM 

Definition. — l^aralysis and inactivity of either leaf of the diaphragm, 
or of both. 

^Stiology. — Paralysis of the diaphragm may be caused by disease 
damaging the centre in the spinal cord, by conditions affecting the phrenic 
nerve in its course, or by reflex inhibition of the centre. Causes involving 
the centre include poliomyelitis, haemorrhage into the spinal cord, and 
tumours of the spinal cord or its membranes, or of the spine itself. The 
plirenic nerves may be affected by diphtheritic neuritis. Either or both of 
the nerves may be compressed by mediastinal tumours, or by inflamma- 
tory exudates. They may be severed or injured by wounds in the neck. 
Exairesis or evulsion of the phrenic nerve is now frequently employed thera- 
peutically, in order to promote collapse of the base of one lung in cases of 
tuberculosis and in bronchiectasis. 

Symptoms. — Diaphragmatic paralysis lesults in the affected leaf of the 
diaphragm becoming immobile and remaining at a higher level in the thorax 
than normal. This can easily be seen on X^Ray examination. Sometimes 
there is a reversal of the ordinary abdominal movements during respiration, 
with the result that there is epigastric recession during inspiration. Massive 
collapse of the lung, described on page 1143, has been regarded as due to 
reflex inhibition of the diaphragm on one side, though this explanation is 
not now generally accepted. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


HERNIA OF THE DIAPHRAGM 

Definition. — Protrusion of some part of the abdominal viscera through 
an opening in the diaphragm into the thoracic cavity. 

Etiology. — Diaphragmatic hernia may be coii^enital or acquired. The 
congenital form is due to an error in development. Acquired hernia generally 
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lesultB from gunsLot wounds or stabs involving the diaphragm. More 
rarel7, it may be caused by severe and prolonged vomiting. As might be 
expected from anatomi9al considerations, diaphragmatic hernia is. much 
commoner on the left side. 

Symptoms. — ^These are more definite and characteristic when the hernia 
is on the left side. In the congenital variety the symptoms may be slight, 
and the condition may only be discovered accidentally on X-Bay examination. 
More often there is dyspnoea and discomfort, particularly after meals. In 
acquired cases, if the onset is sudden, there may be great shock and dyspnoea. 
More often the condition develops gradually, and the symptoms are those of 
discomfort or dyspnoea and distress after eating. In left-sided cases, vomiting 
is not infrequent. Hiccough and cough are common symptoms. The dis- 
turbance of digestion may cause considerable loss of weight. There may be 
some flattening of the upper part of the abdomen and some displacement of 
the heart. There is often diminished vocal fremitus at the base behind, and 
palpation may confirm the dislocation of the heart "to a higher level than 
normal, or to the right. The percussion note may be tympanitic and breath 
sounds may be absent or weak. 

Diagnosis. — This has to be made from pneumothorax and from eventra- 
tion of the diaphragm, and in regard to these the X-Ray findings arc generally 
crucial. The physical signs of left-sided hernia may be strikingly similar 
to those of pneumothorax, and it is only by X-Ray examination that the real 
nature of the affection may be recognised. 

Treatment. — ^The treatment of the condition is surgical. 


EVENTRATION OF THE DIAPHRAGM 

Definition. — This name has been applied to a condition in which, owing 
to congenital or acquired thinness of half of the diaphragm, the pressure of 
the intra-abdominal contents causes the affected leaf of the diaphragm to 
bulge upwards. It is a rare condition. An affection of the phrenic nerve or a 
birth injury to it has been suggested as a possible cause. Symptoms are often 
entirely lacking, and the diagnosis may only be made by X-Ray examination. 
When symptoms are present, they may be somewhat similar to those of hernia 
of the (uaphragm. 


DLSEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the median part 
of the thorax, from the superior aperture above to the diaphragm below. 
Strictly speaking, any affection of any of the important structures occupying 
this space, such as the pericardium, heart, great vessels, air passages and the 
thymus, might be included under this heading. They are, however, more 
conveniently grouped under the various systems to wUch they belong, and 
diseases of the mediastinum are commonly restricted to conditions arising in, 
or affecting the connective tissue and glands found in this space. 



MEDIASTINITIS 


1246 


MEDIASTINITIS 

Mediastinitis, or inflammation in, mediastinal connective tissue, may be 
acute or chronic. In the acute forms there may be an inflammatory serous 
exudate causing oedema, or the inflammation may progress to abscess forma- 
tion. The chronic forms are indurative or fibroid in character, although 
chronic abscess may occur. 


Acute Simple Metwastinitis 

AEtioIogy. — ^Acute mediastinitis without suppuration may result from 
injuries to the chest-wall or sternum, and from lacerating wounds of the 
oesophagus or trachea. It is sometimes secondary to inflammatory processes 
in the lungs, pleurae, pericardium or peritoneum, and to periostitis of the 
sternum or vertebrae. Pneumonia is a not uncommon cause. 

Pathology. — There is hyperaemia of the mediastinal connective tissue? 
with inflammatory oedema. Mediastinal serous cfFusions have been described, 
but these are, without doubt, encysted pleural effusions encroaching on the 
mediastinum. 

Symptoms. — The clinical manifestations of acute mediastinitis are vague 
and not characteristic. There is a mild pyrexia, the temperature reaching 
99® or 100® F. Pain under the sternum may be complained of, and on 
auscultation over it a few fine crepitations may be heard on deep breathing, 
or they may occur synchronously vdth the heart beats. 

Course. — The affection may subside or proceed to abscess formation. 
It may result in fibroid thickening or adhesions. 

Diagnosis. — Mediastinitis is often not recognised or suspected, since it is 
masked or overshadowed by the clinical manifestations of the primary 
condition. 

Treatment. — No special treatment is required, apart from that appro- 
priate to the condition inducing it. 


Acute Suppurative Mediastinitis 

iGtiology. — ^Acute suppurative mediastinitis or mediastinal abscess is 
more common in males, and may occur at any age, although it is more fre- 
quently seen in early adult life than at other periods. Some cases are of 
traumatic origin, and follbw perforating wounds or blows on the sternum, 
not necessarily causing fracture. Perforation or injury of the oesophagus is a 
comparatively frequent mode of access of pyogenic organisms to the medi- 
astinum. This may occur from ulceration of an oesophageal new-growth, from 
injury due to a swallowed body such as a tooth-plate, or from the passage of 
an oesophagoscope or bougie. Perforation of the trachea or main bronchi by 
an inhaled foreign body is sometimes the cause of mediastinal suppura- 
tion. Various pulmonary conditions may lead to pyogenic infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasis. Periostitis or osteomyelitis of the sternum, vertebras or 
ribs, suppuration in the mediastinal glands, or tracking down of deep 
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cervical abscesses 'may all lead to mediastinal abscess. Extensions of 
pyogenic processes from the pericardium, pleura or peritoneum may also 
be causes. A suppurating hydatid or “dermoid cyst may rupture into the 
mediastinum, and, lastly, the infection is blood-bome in some cases from 
infective endocarditis, pyajmia, erysipelas or enteric fever. Dieulafoy 
pointed out that certain cases of empyema, originating near the medias- 
tinum, may, by encroaching on this region, induce predominating mediastinal 
symptoms, which he described as the “ mediastinal syndrome.” Such cases, 
although abscesses in the mediastinum, are not mediastinal abscesses, but 
are in reality special instances of encysted empyema. 

Pathology. — The suppuration may be limited to any part of the ana- 
tomical subdivisions of the mediastinum, or may spread from one compart- 
ment to another. The pus sometimes tracks in various directions, e.g. 
upwards to the neck, downwards to tlie abdomen, or it may point in the 
chest-wall. The abscess may rupture into the oesophagus, trachea, aorta, 
pleura or pericardium. 

Symptoms. — The onset may be insidious or acute. In the latter case it 
may be ushered in by severe pain under the sternum, radiating to the back and 
shoulders. The symptoms may be divided into those due to the inflammatory 
process, and those resulting from the pressure exerted by the collection of pus. 
The former comprise malaise, fever and sometimes rigors, while blood examina- 
tion may demonstrate a leucocytosis of 10,000 per c.mm. or over. The 
pressure symptoms vary according to the amount of pus produced and its 
situation. They include dyspnoea and paroxysmal or brassy cough, from com* 
pression of the vagus nerve or direct pressure on the trachea. There may 
also be dysphagia from obstruction of the oesophagus, and hoarseness from 
pressure on the left recurrent laryngeal nerve. Pressure on the spinal nerve 
roots, intercostal nerves, or brachial plexus may lead to severe neuralgic pains. 
Partial or complete obstruction of the great veins may be apparent from 
distension of the superficial thoracic veins or of those in the neck. (Edema 
of the chest-wall is sometimes seen from this cause, or it may result from the 
inflammatory process extending to the chest-wall. The signs in severe cases 
will be those caused by the pressure effects just described. The patient looks 
ill, distressed, dyspnoeic and more or less cyanosed. The respirations may 
be noisy, as there is sometimes inspiratory dyspnoea with stridor, this being 
known as the bruit de carnage. The dilated veins may be apparent and the 
direction of the current may help to localise the seat of the obstruction. 
There is sometimes local redness and oedema from pointing of the abscess, near 
the sternum, dn the neck, or in the interscapular region on either side. Pal- 
pation may reveal local tenderness and even fluctuation in any of these 
areas. There is often dullness over the sternum, sometimes extending to one 
or other side, or the dullness may be found in the interscapular region. It is 
said that the dullness may shift with the position of the patient in some cases. 
Breath sounds are distant, and weak or bronchial over the dull ar^a, except, 
when it is behind the sternum, when they are harsh. 

Complications and Sequelae. — The important complications are those 
due to rupture of the abscess. If this occurs into the lung or the oesophagus, 
pus is expectorated, or passes into the stomach. Gangrene of the medi- 
astinum may follow, or death may occur from suffocation or haemorrhage. 
Extension of the abscess may lead to purulent pleurisy, pericarditis or peri- 
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tonitis, or to suppuration in the neck. In cases that re&>ver» chronic medi- 
astinitis with matting together of the mediastinal contents may be a sequel. 

Course. — The disease is acute Und rapidly progressive, unless reueved 
by operation or by spontaneous external drainage in a few fortunate 
cases. 

Diagnosis. — The mediastinal syndrome ” of dyspnoea, stridor, par- 
oxysmal cough, hoarscaess and dysphagia with signs of pressure on arteries, 
veins and nerves is common to many conditions causing mediastinal pressure, 
notably mediastinal new-growth, enlarged mediastinal glands, aneurysm and 
pericardial effusion. The differential diagnosis of these is more fully con- 
sidered under mediastinal new-growth. The occurrence of fevers and rigors, 
the presence of a pointing swelling, and the demonstration of a leucocytosis 
may give strong suggestion as to the inflammatory origin of these symptoms 
and signs. The X-Bays may reveal a localised mediastinal shadow, often 
non-pulsating, although it must be remembered that in rare cases a medi- 
astinal abscess may pulsate. 

Prognosis, — This is very grave, and the majority of cases die unless 
recognised and treated early. If gangrene develops, a fatal result is inevit- 
able. The outlook is more hopeful when the anterior mediastinum alone is 
involved. 

Treatment. — Prophylactic , — Foreign bodies in the oesophagus and trachea 
should be removed as rapidly and as gently as possible. The utmost care 
should be exercised in the passage of a bougie or the oesophagoscope in cases 
of oesophageal stricture. 

Remedial , — As soon as mediastinal suppuration has been diagnosed and 
localised, surgical measures should be adopted. The mediastinum can be 
reached by resection of pieces of costal cartilage or by trephining the sternum. 

Chronic Medjastinitib 

This also occurs in two forms, chronic indurative mediastinitis and chronic 
abscess. 

Chronic Indurative Mediastinitis. — This may occur as a sequel of any 
form of acute mediastinitis. The best known is that associated with chronic 
adhesive pericarditis, and usually known as chronic indurative mediastino- 
pericarditis. This condition is dealt with in th(i section of diseases of the 
pericardium. Other forms include the chronic inflammation and thickening 
which occur around enlarged, sclerotic and pigmented mediastinal glands, 
and around the same glands when affected by caseous or calcareous tuber- 
culous lesions. 

Chronic Mediastinal Abscess is generally of tuberculous origin, arising 
from breaking down caseous bronchial or mediastinal glands, or from tuber- 
culous disease of the spine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically 
no symptoms or signs. Chronic abscess may cause symptoms of ill-health and 
of mediastinal pressure, or may only become apparent when it points super- 
ficially. 

Treatment. — The treatment of chronic mediastinal abscess is practically 
the same as that for other ** cold ” abscesses due to tuberculosis, incision and 
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drainage being avoided if possible in favour of aspiration and injection of anti* 
tuberculous substances. Other cases may reqmre operation. 


EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fascia 
is of necessity incised. If difficulty arises in inserting the tube into the 
tracheal incision, air may be drawn deep to this fascia by the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or superficial to 
it into the anterior mediastinum. Rupture of the trachea, bronchi or 
oesophagus, or rupture of air vesicles or pulmonary lesions where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lungs, the escaped air may track along to the root and reach the 
mediastinum. 

Symptoms. — Emphysema of the mediastinum may give rise to very in- 
definite indications. A few fine crackling sounds may be heard on listening 
over the sternum, sometimes varying with respiration or with the heart 
movements. The percussion note over the praccordium may be hyper- 
resonant, and the heart sounds may be distant and muffled. Small quantities 
of air escaped into the mediastinum can be rapidly absorbed and may not be 
of serious import. 

Diagnosis. — This is often a matter of speculation, unless the air spreads 
upwards to the neck and causes superficial surgical emphysema. 

Prognosis. — ^This depends entirely on that of the underlying cause, which 
is often of serious nature. 

Treatment. — ^No special treatment is required, as a rule, apart from that 
of the primary condition, except that pain may necessitate the use of analgesic 
drugs at the onset. 


ENLARGED MEDIASTINAL GLANDS 

'The mediastinal lymphatic glands arc arranged in three groups. A 
few small ones are found in the anterior compartment, another group is situ- 
ated in the posterior mediastinum. The third and most important is the 
tracheo-bronchial group, situated around the bifurcation of the trachea and 
extending along the bronchi. It is enlargement of this group that most often 
gives clinical pianifestations. 

etiology and Pathology. — ^A simple inflammatory enlargement of 
these glands may occur in many acute affections of the bronchi and lungs, and 
in certain acute specific fevers, notably influenza, pertussis and measles. A 
more chronic enlargement, associated with indurative changes, results from 
chronic reimiratory diseases, such as chronic bronchitis and the pneumo- 
konioses. In the latter case, considerable pigmentary changes may be found, 
from deposition of the particles derived from the dusty inspired air. In town- 
dwellers, these glands are often grey or black in colour from deposited carbon. 
Tuberculosis is the commonest cause of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial group, those about the right bronchus 
being most affected as a rule. This is a frequent early localisation of tuber- 
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culous disease in children. The infection spreads froni the lungs in the 
majority of oases (Ghon), but in some instances the path of infection is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through the mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently, or which may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of the glands results. 

In syphilis, mediastinal adenitis may occur in the secondary or tertiary 
stages. In Hodgkin’s disease and in lymphatic leukaemia, the mediastinal 
glands may share in the general adenopathy, and in the former the condition 
may be primary in these glands. Enlargement due to malignant disease is of 
great importance and receives separate consideration. 

Symptoms. — These may be slight and escai)e notice, unless the enlarge- 
ment is sufficient to produce pressure or irritation. (<ough is the commonest 
symptom ; it is usually dry, irritative, noisy and inefi’cctive. It may occur 
in paroxysms, somewhat suggestive of those of whooping-cough. Dyspnoea 
and dysphagia occur only when the enlargement is considerable. Vomiting* 
sometimes develops, probably reflexly from vagal stimulation. Pain behind 
the sternum or in the upper thoracic region posteriorly may be complained 
of. In children with tuberculous disease in these glands, there is often languor, 
anorexia, anaemia and wasting, sometimes with slight irregular fever and night 
sweats. Such symptoms in a child of 5 to 12 years of age arc very suggestive. 
The signs are also variable and frequently inconclusive. In tuberculous 
cases, the appearance of the child, pale, delicate looking or sallow, with long 
eyelashes and fine hairy growth over the back, may also be suggestive. In 
glandular enlargement from any cause there may be dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hilum dimple 
has been described as appearing in the second intercostal space beside the 
sternum, on holding the breath at the end of inspiration. One pupil may be 
larger than the other, owing to sympathetic stimulation. Small areas of 
dullness m.ay be found at the back, near the upper thoracic spines, or in front 
close to the manubrium. Breath sounds over these areas may be bronchial 
or harsh. Occasionally the enlarged glands impede the air entry to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, while the percussion note may be impaired. Normally, 
whispering pectoriloquy ceases at the seventh cervical spine ; with enlarged 
mediastinal glands it may be heard along the middle line or close beside it, 
in the upper thoracic region from the first to the fifth thoracic spines. This 
is known as d’Es])ine’s sign or trachcjophony. It is a valuable confirmatory 
sign, when other indicatiofis are present. Eustace Smith’s sign is of little 
value. It consists in a venous hum, audible over the manubrium sterni, when 
the child’s head is thrown back as far as possible. Occasionally pressure on 
the recurrent laryngeal nerve may lead to an abductor paralysis of one vocal 
cord. In cases of tuberculosis, syphilis, Hodgkin’s disease or leukasnua, 
enlarged glands may be present in other parts of the body, and may thus assist : 
in diagnosis. 

Complications. — caseous gland may ulcerate into a bronchus or into ^ 
the trachea, and death has resulted from glottic impaction of a portion of the 
gland. Ulceration into the oesophagus has been described. Rupture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 

79 . . 
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or pericardium rrihy occur, or generalisation causing widespread miliary 
tuberculosis. 

Diagnosis. — Whenever the condition of mediastinal glandular enlarge- 
ment is suspected, an X-ray examination should be made if possible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneurysm, abscess and malignant growth. Uirforbunately in regard to 
tuberculous disease, it shows best the condition of least importance, namely, 
the old healed calcified glands. “ Soft ” or “ woolly ” shadows are regarded 
as indicative of active disease, but in doubtful cases it is wise to act upon the 
clinical indications. 

Prognosis.- This varies with the cause, being serious in Hodgkin’s disease 
and leukjemia. In tuberculous cases, the prognosis is as a rule good, apart 
from complications, pro\Hded treatment is prompt and adequate. 

Treatment. — In tuberculous adenitis, the general condition should be 
improved by every possible means. The cliild should be taken from school, 
rest and exercise are to be carefully graduated, and a liberal diet supplied, 
•with extra milk, cream and butter. In England, the Isle of Thanet seems 
especially valuable in the climatic treatment of glandular tuberculosis, (^od- 
livcr oil, malt extracts and the syrup of the iodide or phosphate of iron are 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of 8 years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, .-. ott.Voo uigrm. B.E., and the dosage gradually in- 
creased. In glandular enlargements due to syphilis, Hodgkin’s disease and 
leukaemia, the treatment apj)ropriate to these diseases should be employed, 
and symptoms due to pressure relieved as far as possible. 


MEDIASTINAL TUMOURS OR NEW-GROWTHS 

The mediastinTim may be the seat of either simjae or malignant new 
growths, the latter being mncdi more common. 

Simple Tumours of the Mediastinum. — These rarely give rise to symp- 
toms, and the recorded cases have, as a rule, only been discovered in the 
course of a routine X-Ray and post-mortem exaininalioii. ^JTie chief varieties 
found arc retrosternal goitre and persistent thymus, lipoma, chondroma, 
osteo-chondroma and myoma. 

Malignant Tumours of the Mediastinum. — Although it is certain that 
some malignant growths arise primarily in the mediastinal tissues, while 
others invade the mediastinum secondarily by extension or metastasis, it is 
often imposflible, even at autopsy, to determine whether a mediastinal growth 
originated in the mediastinal tissues or in one of the adjacent organs, partic- 
ularly the lungs and bronchi. The differentiation between primary and 
secondary growths is therefore less sharp than in other situations. 

Sarcoma of the Mediastinum. — Recent research has proved that the 
majority of mediastinal growths are sarcomatous. A primary sarcoma may 
arise in the lymphatic glands, connective tissue, periosteum of the sternum or 
vertebrflB, or in the remains of the thymus gland. The commonest variety is 
the lympho-sarcoma, but spindle-celled and chondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than females ; it may occur in 
early life, and the majority of cases occur before the age of 40 years. Oat- 
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celled tumours invading the mediastinum and formerly regarded as lympho- 
sarcomata are now believed to be of bronchial origin. 

Carcinoma of the MEoiASTiNul^f. — ^This is rare as a primary tumour. 
It occurs in older people. It may originate from the trachea, bronchi or 
oesophagus, in the remains of the thymus or in a retro-sternal goitre. 

Secondary Malignant Growths op the Mediastinum. — ^These usually 
result from direct extenrion of primary growths oHhe lung, bronchi, trachea, 
oesophagus, chest-wall or breast, but true metastases may occur from mam- 
mary growths or from more distant primary tumours. Endothelioma has 
been described in the mediastinum, but is probably generally secondary to 
endothelioma of the pleura. 

Pathology. — The morbid appearance depends upon the situation of origin, 
the directions of growth, and the nature of the tumour. Sarcomata are 
generally soft, pinkish in colour and vascular, while carcinomata are paler 
and firmer. There may be one large mass weighing several pounds, or there 
may be multiple growths. When the tumour reaches a considerable size it 
may infiltrate, surround, compress or displace contiguous structures. This id 
particularly the case in the lympho-sarcomata. The trachea, oesophagus, and 
large vessels may be surrounded, the pericardium and heart may be exten- 
sively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary deposits are common in other glands, but not infrequently the pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms. — The onset is often insidious, and the condition may not be 
suspected until the cachexia and pressure signs develop. Malaise, weakness, 
shortness of breath, cough and pain arc often early symptoms, which become 
more pronounced as the case progresses. The pressure symptoms and signs 
constituting the “ mediastinal syndrome ” comprise — 

1. Presmre of the air passages, giving rise to dyspnoea, cough and expec- 
toration. The dyspnoea may be inspiratory and associated with stridor, or 
expiratory and paroxysmal. The cough is harsh and may be “ brassy ” ; it is 
often associated with mucoid, blood-stained, or even “ prune juice '' sputum. 
Bronchiectasis may result in some cases. 

2. Pressure on or infiltration of the lung, leading to collapse and sometimes 
breaking down of lung tissue. If the pleura is reached or invaded, pleura 
effusion, often blood-stained, may result. 

3. Pressure on arteries . — Compression of branches of the pulmonary 
artery may lead to local gangrene, or in other cases the growth may ulcerate 
into a larger vessel and cause fatal haemorrhage. Pressure on the subclavian 
artery may cause inequality of the radial pulses, and according to Ekgren, 
this may only be present when the patient is lying and not when he is standing. 

4. Pressure on veins . — Dilated tortuous veins may be seen over the front of 
the chest and abdomen, or in the neck. The flow of blood in these superficial 
veins may be reversed, owing to the obstruction of the superior vena cava or 
its main radicles. The current then runs from above downwards, instead of 
from below upwards, as normally. There may be oedema of the chest-wall or 
of the face and neck from the same cause. 

5. Pressure an nerves.— The vagus may be compressed, causing paroxysmal 
dyspnoea and cough. Laryngeal paralysis or spasm may result from involve- 
ment of the recurrent laryngeal nerve. Dilatation of the pupil, followed later 
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by constriction, drooping of the upper lid and enophthalmos, occurs when the 
sympathetic is involved. Paralysis of the diaphragm on one side from com- 
pression of the phrenic nerve, and pain*irom involvement of the intercostal 
nerves, may be present. 

6. Pressure on the oesophagus may lead to dysphagia of increasing degree. 

In addition to the signs aiiorded by these various conditions, there may be 
glandular enlargements in ^che neck, the suprasternal motch, or in the axilla. 
The grovdih may invade the chest- wall at any spot, and in rare cases it may 
pulsate. The pulmonary physical signs are dyspnoea, sometimes orthopnoea 
and cyanosis. In some instancies the patient prefers to lean forward ; this 
is said to be due to the fact that in this position the antero-posterior diameter 
of the mediastinum is increased, and the tension caused by the growth is 
thereby lessened. There may be dullness over the sternum or over the upper 
thoracic spines, and over any part of the lung invaded or compressed by the 
growth. I'he breath sounds heard over tlie dull area may be harsh, bronchial, 
tubular, weak or absent. The signs due to any secondary condition, such as 
bronchitis, bronchiectasis or a pleural clTusion may be found in addition. 

Complications. — 'I'hese include the secondary conditions just mentioned. 
Others are due to ulceration of the growth through the chest-wall, into the 
trachea, bronchi, a‘so])hagus or aorta. Pericarditis may occur if the growth 
invades the pericardium, and h?emopericardium may result from ulceration 
of a vessel. 

Course. — The growth enlarges progressively and the course is often rapid, 
particularly in lympho-sarcoma. Fulminating cases lasting only a few weeks 
occur, more commonly the patients live from 6 months to 2 years from the 
onset, rarely more. 

Diagnosis. — When signs of mediastinal pressure become apparent, new- 
growth should be suspected, in common with aneurysm, mediastinal abscess 
or cyst, enlarged mediastinal glands and pericardial clTusion. The history, 
the general condition of the patient, the physical signs, blood examination, and 
the X-Rays may all help in distinguishing between these conditions. The 
evidence afforded by the X-Ray may be of the utmost value. The pulsating 
shadow of an aneurysm, the large area of a pericardial effusion, the indefinite 
edge of an infiltrating growth extending into the lung, may be shown clearly, 
but the appearance should always be interpreted in the light of the other 
clinical features, and a diagnosis should not be made on X-Ray findings alone, 
since a growth may pulsate, or may give rise to an effusion, while a mediastinal 
abscess or a C 3 ^st may give a sharp shadow. An msophageal new-growth can 
sometimes be, differentiated by the oesophagoscope, but this should only be 
employed when aneurysm can be excluded. Diagnosis from pulmonary new 
growths may be almost impossible. Before the onset of pressure symptoms, 
growth may be suspected from the cough and emaciation, and here again the 
X-Rays may give valuable indications. Chronic tuberculous disease should 
always be excluded by repeated sputum eaxminations. The diagnosis of 
mediastinal growth may sometimes be obscured by some of the complications 
it induces, notably pleural effusion and bronchiectasis. The rapid onset and 
progress of these conditions and the bloodstained character of an effusion 
may all suggest the possibility of a malignant cause. The presence of enlarged 
glands in the neck or axillss, or of nodular growth in the chest-wall or epi- 
steri^al notch, may afford almost conclusive evidence of malignancy. 
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Prognosis.— Tliis is practically hopeless and death oecnrs from exhaus* 
tion, starvation, toxsemia, asphyxia or haemorrhage. 

Treatment. — The treatment of ijimple tumours is surgical if they are 
capable of removal. The treatment of malignant tumours is that of inoperable 
malign a nt disease elsewhere . X-Eay applications, or radium treatment in some 
form may be tried. Otherwise treatment is symptomatic and palliative. 
Pain may be relieved aspirin, pyraniidon, co(^cinc or morphine. Sleep 
may be induced, if there is insomnia, by chloral hydrate, omnopon or other 
hjrpnotics. If effusion is causing dyspnoea it may be tapped, but the fluid 
usually collects again rapidly. 

CYSTS OF THE MEDIASTINUM 

Simple Cysts. — These are usually small and of no clinical importance. 

Dekmoio Cysts and Teratomata.— These arc very rare and become 
apparent generally in young adult life. They may enlarge, giving rise to 
symptoms and signs similar to those of a mediastinal tumour, or they may* 
lead to empyema. They usually contain pultaccous material, and sometimes 
hairs, muscle, cartilage, bone and teeth. Such cases are almost certainly tera- 
tomatous in nature and derived from included embryos. This condition may 
sometimes be diagnosed during life by the expectoration of hair, teeth, bone 
or cartilage. The prognosis is, as a rule, serious, but some cases recover under 
appropriate surgical treatment. 

Hydatid Cysts. — A hydatid cyst may be primary in the mediastinum 
and may give rise to signs of mediasiinal pressure, but the condition is ex- 
tremely rare. Its presence may be shown by X-Eays and its nature demon- 
strated by the blood reactions or by paracentesis. Such cysts have been 
successfully treated surgically. 

Other rare mediastinal conditions are hernia of the stomach or colon 
through the diaphgram into the mediastinum. A retro-sternal goitre may 
also form a mediastinal swelling. 

R. A. Young. 

0. E. Beaumont. 
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DISEASES OF THE KIDNEYS 

THE CHARACTERS OF NORMAL URINE 

The amount of urine normally secreted in 24 hours is 50 ounces or 1500 c.c. 
The specific gravity of the total should lie between 1015 and 1025, though 
individual specimens will vary considerably more, according to the amount 
of fluid imbibed or the quantity excreted by the skin and bowels. The 
reaction should be acid, due to the presence of acid sodium phosphate, 
NaH 2 P 04 . The total acidity should be such that about 650 c.c. of deci- 
normal caustic soda will neutralise the daily output. This is equivalent to 
82 grains of NaHCOg, but it requires a rather larger quantity (120 grains 
according to Spriggs) of bicarbonate of soda by the mouth to effect this 
neutralisation. Expressed in terms of H-ion concentration, the Pji varies 
between 4*7 X 10"’ and 100 XlO"*^. The total acidity of the urine rises very 
considerably in acidajmia, and may be more than doubled despite large 
doses of alkalis. Normally, urine is more acid during fasting than during 
absorption of food, the acid and alkaline tides being thus produced. The 
alkaline tide is often explained as due to the gastric juice withdrawing 
hydrogen ions from the blood, but this must be balanced by the pancreatic 
secretion of hydroxyl ions. More probably the alkaline tide is due to the 
absorption of alkaline vegetable salts, as it is more marked in herbivora. 
The increased activity of the respiratory centre after getting upin the morning, 
is partly responsible for an increase in the P„ of the urine (diminished H-ion 
concentration), by removal of excess of COg from the body ; in fact, it alone 
may be responsible for a morning alkaline tide. On decomposition, either 
in the bladder or after excretion, the urine becomes alkaline, from the con- 
version of urea into ammonium carbonate. 

The constituents of urine are partly derived from the food (exogenous) 
and partly from the katabolism of the tissues* (endogenous). We may 
briefly consider the source and significance of the principal constituents. 

Nitrogenous constituents . — The total nitrogen excreted each day on 
an ordinary mixed diet is about 18 grammes or 270 grains. Of the various 
nitrogenous constituents urea is by far the most abundant, its output being 
33 grammes, which contains 16*4 grammes of nitrogen, or 85 per cent, of the' 
total. As BO much of the urea comes directly from the food, the amount of 
urea falls both absolutely and relatively in starvation ; the total nitrogen 
drops to 5 grammes or even less, of which urea nitrogen forms about 60 per 
cent. On a diet rich in carbohydrates and fat, but containing hardly any 
nitrogen, these figures may fall still lower, as the assimilation of other food- 
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stuffs reduces the waste of tissue nitrogen to a minimum. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, which is simply due to the diet prescribed being poor in 
nitrogen, whereas the urea excreted depends mainly on the quantity of 
protein ingested. 

Next in importance come the purin bodies. Purina contain the group 
C5N4, and the best known is tri-oxy-purin or uric acid C5N4H4O3. A small 
quantity of the less oxidised purins, xanthin and hypoxanthin is also 
excreted. Exogenous jmrins come mainly from meat juices, from the nuclei 
of cellular organs (such as liver and sweetbread), and from tea, coffee or 
cocoa. Only from one-tenth to one-half of the ingested purins are excreted 
as such, the remainder being destroyed by the liver, ultimately appearing 
as urea. The alkaloids of tea, coffee and cocoa give rise chiefly to xanthin 
and hypoxanthin, the rest to uric acid. On a diet rich in meat the daily 
output of purins aniounls to 0*34 gramme of nitrogen, and on a purin -free 
diet to 0-202 gramme. This endogenous purin, which forms the larger part, 
comes maijily from the leucocytes and muscles. Anything increasing the 
leucocytes in the circulation increases the output of endogenous purins, and* 
in leukaemia the excretion of uric acid may rise to 5 grammes a day. Un- 
accustomed exercise diininishes the output of uric acid, w^hile increasing 
that of the less oxidised xanthin and hypoxanthin, the total purin excretion 
remaining the same. Uric acid is only excreted as such when the urine is 
highly acid ; normally it aj)pears as acid sodium urate. (Sec also Urinary 
Deposits.) 

Great inin is, according to Folin, the most constant of the nitrogenous 
constituents on a meat-free diet, and serves as a measure of endogenous 
nitrogenous metabolisiu. In a healthy young man on a diet consisting 
entirely of bread, about 0-9 gramme is excreted daily, while on a diet con- 
taining meat extracts more tluin 2 grammes may be passed. During muscular 
wasting its output is increased, while in a subject already wasted it is 
diminished. All this suggests that it is derived from the creatin of muscle — 
both of the body and of the food. It may be recognised in urine by WeyPs 
test ; with sodium nitroprussidc and caustic soda it gives a ruby-red colour, 
which, unlike that given by acetone, is at once destroyed by glacial acetic 
acid. Jaffe’s test depends upon the deep orange colour, given by even 
dilute solutions of creatinin on the addition of a saturated solution of picric 
acid and some 10 per cent, solulion of caustic soda ; this has been utilised 
for the colorimetric estimation of creatinin by Folin . 

Creatinin can be obtained from creatin by dilute boiling mineral acids. 
Creatin, which is abundaiktly present in muscles, is not normally present in 
the urine. It has been claimed that it appears in urine during starvation, 
but Graham and Poulton have shown that the presence of diacetic acid, which 
is invariable in starvation, vitiates the methods ordinarily employed to 
show it. 

Ammonia is normally excreted to the extent of about 1 gramme a day. 
An increase in this amount is not, as was formerly thought, a sign of incapacity 
on the part of the liver to form urea, but a sign of acidsemia. The body pro- 
tects itself against acids in the circulation by forming ammonia from the 
proteins of the tissues. The increased excretion of ammonia is, therefore, a 
measure of the degree of acidasmia, and it is estimated by the amount of acid 
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set free from the urine on the addition of formalin, which combines with 
the ammonia to form hexamine. In the acidsDmia of diabetes, the output of 
ammonia may rise to 4 grammes a day, or even more. 

Hippuric acid is not’ an important nitrogenous constituent of urine, but 
it is of interest as being made by the kidney itself by the combination of 
benzoic acid with glycocoll. It is, therefore, increased by a diet of green 
vegetables, and is diminished when there is conspicuous degeneration of the 
renal tubules. * • 

The pigments of urine are nitrogenous. The principal one, urochrome, to 
which urine normally owes its colour, though closely related to urobilin, 
has an independent origin from haemoglobin. Even when all the bile escapes 
from the body through a biliary fistula the excretion of urochrome is un- 
altered. Urobilin, on the other hand, is a reduction product of bile pigment. 
The reduction is effected by bacterial action in the bowT.l, whence it is re- 
absorbed by the blood and excreted by the kidney. Normally it is not 
excreted as such, but as a colourless chromogen. The appearance of pre- 
formed urobilin is evidence cither of increased haemolysis, or of increased 
Intestinal putrefaction, or of increased time for reabsorption, as in intestinal 
obstruction. It can be recognised with the spectroscope by the absorption 
band it gives in the blue, or by the green fluorescence it shows on the addition 
of zinc chloride and ammonia. Very little is known of uroerythrin ; it is 
an unstable body and is readily carried down by urates, to which it imparts 
the characteristic pink colour. A trace of liaDniatoporphyrin is also normally 
present in the urine ; but an obvious amount is an abnormality, which will 
be considered later. 

Non-nitrogenoiis constituents , — These are principally salts. Chlorides 
are the most abundant, averaging about 10 to 13 grammes of sodium chloride 
a day. During the exudative stage of pneumonia this is much reduced, 
and it may be also considerably diminished in nephritis. The phosphates 
are partly excreted as acid phosphates of sodium and potassium, partly as 
earthy phosphates of calcium and magnesium. The former are not precipi- 
tated on neutralisation, w^hile the latter are. A phosphatic deposit, as stellar 
crystals of calcium phosphate or tables of magnesium j)hosphate, is no proof 
of a real increase in the output of phosphates, but is usually merely an indica- 
tion of diminished acidity. Ammonio-magnesium phosphate, on the other 
hand, is evidence of ammoniacal decomposition. It forms a deposit of “ coflin- 
lid ” or “ knife-rest ” crystals. The amount of phosphoric acid excreted 
daily amounts to about 2-5 to 3-5 grammes, of which the earthy phosphates 
form half. Sulphates are present in the urine to the extent of 1*5 to 3 grammes 
of SO 3 a day:. Very little sulphate is taken in ttie food, and most of that 
which is taken either as food or medicine is excreted by the bowel, so that 
the urinary sulphates come almost entirely from the oxidation of the sulphur 
in the protein molecule. About nine-tenths are excreted as sulphates of the 
alkalis, and the remaining onc-tenth as ethereal sulphates, formed by con- 
jugation with putrefactive products from the tyrosin and tryptophan of the" 
protein molecule. Of these, the most striking is indican, or indoxyl-sulphate 
of potash. It is best detected by adding an equal quantity of strong hydro- 
chloric acid to some urine, then a few drops of hydrogen peroxide, and shaking 
up the mixture with some chloroform. The indican is oxidised to indigo, 
which imparts a blue colour to the chloroform. It should not be found in ^e 
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urine of children, but is normally present during middle*or later life in those 
living a sedentary life, if meat be taken freely. Herter described those from 
whose urine it is absent as “ candidate for old age.*’ Its presence in excessive 
amount is some evidence of excessive intestinal putrefaction or of intestinal 
stasis. It is important that it should be looked for when the urine is fresh, 
a 3 it tends to disappear on standing. It is not, however, an accurate guide to 
the total amount of e|hereal sulphates, which unay be definitely increased 
even though the amount of indican is small. A rise in the proportion of the 
total sulphates which are excreted in ethereal combination is better evidence 
of intestinal intoxication than a well-marked indican reaction. The cherry- 
red colour sometimes given by this test is due to indol-acetic acid ; its 
presence is usually associated with definite symptoms of intestinal intoxica- 
tion. All the sulphur in the urine is not excreted as sulphates ; some 6 per 
cent, appears as neutral sulphur, derived from the sulphocyanide of the saliva, 
the taurine of the bile salts and substances allied to cystin. The neutral 
sulphur is diminished in insanity. 

Many other substances are nornuilly present in traces in the urine, but 
except diastase, they are of little clinical importance. Ten to 30 units of 
diastase are normally present, but less will be found in some forms of impaired 
renal capacity and a great deal more in most pancreatic diseases. The 
presence of 60 units suggests a pancre<ntic lesion, while 100 or more make 
this certain. In severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF RENAL FUNCTION 

It may be necessary to determine (1) the total renal capacity, or (2) the 
adequacy of either kidney sejjarately. Generally speaking, the first is more 
the concern of the i)hysician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before nephrectomy is considered, lest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and prognosis. Some of the 
tests under the first heading have for their object the determination of the 
part of the kidney involved. These will be considered first. 

A. — Estimation of Capacity of both Kidneys 

1. Examination of the blood . — The damaged kidney will fail to excrete 
substances which it should, and examination of the blood may reveal their 
presence in undue amount. The qiiantit y of urea in the blood throws import- 
ant light on renal capacity ; normally this ranges from 15 to 40 mgm. per 
cent, in health, but after middle age figures up to 60 mgm. per cent, (urease 
method) may be within normal limits. The urea content of the blood, a s well as 
that of the cerebro-spinal fluid, is raised in various kidney diseases. A blood 
urea figure of 200 mgm. per cent, and over is of serious clinical significance. 
It may rise higher than this, even to 280 mgm. per cent., in acute nephritis, 
and gradually fall to normal with complete recovery. In chronic nephritis 
such figures generally indicate a terminal phase of few months* duration, but 
a patient may live for a year or more with a blood urea of 190 mgm. per cent. 
The amount of sodium chloride in the blood may be raised from the normal 
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0*45 to 0-5 gramme 'per cent, to 0*6 or higher. When there is extreme renal 
failure there may be an increase in the H-ion concentration, the uric acid and 
the indican of the blood, while the calcium content may fall from the normal 
10 mgm. per cent, to 6. 

2. The urea concentration test , — Although ordinary estimation of the 
percentage of urea in urine gives no information of value, the response of 
the kidney to a given dose of urea does. On this MaoLean and de Wesselow 
based their useful urea concentration test. Fifteen grammes of urea dissolved 
in 100 c.c. of water, and flavoured with a little tincture of orange, are given to 
a patient just after he has emptied his bladder. The urea in the urine passed 
one, two and three hours afterwards is estimated by the hypobromite method. 
If this amounts to 2 per cent, or over in one or more of the three specimens the 
kidney is efficient according to the test. A concentration of 2*5 per cent, 
or over is more satisfactory. The volume of urine should not exceed 120 c.c. 
in the first hour, or 100 c.c. in each of the second and tjiird hours. Excessive 
diuresis may be due to release of water previously retained in the tissues, and 
Ae test should be repeated. This test is of less value if the patient is taking 
a low nitrogen diet. 

3. The bhod urea clearance test . — This test was introduced by Holier, 
McIntosh and Van Slyke as a simple and reliable method of estimating the 
urea-excreting function of the kidneys. In principle it is based on the 
relation of the blood -urea concentration to the urea excretion in the urine. 
The result is expressed as cubic centimetres of blood cleared of urea per 
minute. 

The urine is collected over two periods of exactly one hour, the bladder 
being completely emptied on each occasion. Food is withheld for two hours 
previous to the test. Blood is taken for urea determination midway between 
the two collections of urine. The urea content of the urine is estimated and 
the minute output of urea calculated. If the blood urea concentration is 
now determined, the volume of blood cleared completely of urea can be 
calculated. 

For urine volumes of over 2 c.c. per minute, the result is known as the 
Maximum Clearance (Cm) and is expressed by the equation : 

Cm = gX V (Average normal = 75 c.c.), 

where U and B represent the urea concentration in urine and blood respectively 
and V the minute volume of urine. 

"When V is less than 2 c.c. the result is termed the Standard Clearance 
(Cs) and is expressed by the equation : « 

U 

Cs = g X W (Average normal = 54 c.c.). 

The results obtained for each hourly period are expressed as percentages 
of normal and should closely agree. 

4. Various tests have been elaborated to try and differentiate between 
tubular and glomerular damage, but they have not proved very satisfactory. 
Schlayer has attempted to do this by studying the reaction of the kidneys 
to the excretion of chlorides, iodides and lactose. He claims that a healthy 
kidney can get rid of 5 grammes of salt by merely increasing the concentra- 
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tion of the urine, but that if the tubules are damaged it 6annot excrete urine 
of the requisite concentration. A delay in the excretion of iodide is also 
taken to indicate tubular damages On the other hand, lactose injected 
intravenously is believed to be excreted by the glomeruli. But these last 
two tests are not free from risk. 

5. The specific gravity test , — This is a simplification of Schlayer’s con- 
centration test. Afte^ an ordinary breakfast, the patient drinks no fluid 
and eats no juicy fruit for 24 hours, but otherwise takes his ordinary food. 
The sp. gr. of all the urine passed during the second 12 hours of this period is 
determined. A reading of 1022 or less indicates some failure of concentration. 

6. The phenol-sulphone-phthalein {phenoVred) test , — One c.c. of sterile salt 
solution containing 0*006 gramme of the drug is injected intravenously. 
The urine is collected 1 hour and 10 minutes afterwards, and again an hour 
later. The pink colour of the dye is developed by making the urine alkaline 
with 25 per cent, caustic alkali, and its amount is determined colori metrically. 
Normally 40 to 60 per cent, should appear in the first hour, and 60 to 85 per 
cent, in the first 2 hours. According to Rowntree and Fitz this is the best 
test to distinguish functional incapacity due to Jiephritis from that duetto 
chronic passive congestion, the failure to excrete the drug being prominent 
in the former, and oidy occurring in the latter when the congestion is very 
severe. Some other observers have not been so favourably impressed by 
this test. 


B. — Estimation of Capacity of bach Kidney 

It is generally agreed that the introduction of a separator into the bladder 
and the collection of urine from cither side is fallacious as a guide to the 
activity of the two kidneys. Catheterisation of each ureter under the direct 
view of the cy8toscoj)e is the oidy reliable method. Several of the tests 
previously described may be adopted for this purpose, such as the injection 
of phenol-red. The urine should be collected for 2 to hours. It is usual 
to encourage secretion during examination by giving some tea or simple 
diuretic. Afterwards, hexaniine should be given as a precautionary measure, 
and the i)atient kept in bed for 36 hours. Another drug frequently used for 
this purpose is mcthylcne-blue ; 15 minims of a 5 per cent, aqueous sterilised 
solution are injected into the buttock. It is first excreted as a colourless 
chromogen and, later, as methylene-blue itself. The chromogen turns blue 
when boiled with acetic acid, and should appear in the urine in from 15 to 
20 minutes, after which the excretion of unaltered methylene-blue should 
begin. It should reach i^ maximum in from 4 to 5 hours, and should have 
disappeared in from 40 to 50 hours. Obviously, catheterisation of the ureters 
cannot be continued all this time, so that observation is directed towards a 
marked delay in the appearance of blue on one side as compared with the 
other. As in acute or subacute nephritis the rate of methylenc-blue excretion 
is entirely unaffected, the utility of this test is confined to unilateral chronic 
disease. 

Indigo-carmine may be used for a similar purpose ; 0*16 gramme of the 
drug is dissolved in sterilised water and injected intravenously. The urine 
should be coloured in about 10 minutes, first ap^aring green and then blue. 
Excretion reaches its maximum in about an hour, so that this test has 
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advantages over the methylene-blue method. Delay in the appearance 
of the dye and a feeble staining of the urine may be taken as evidence of 
disease. For fuller detail^ of these methods the writings of Thomson -Walker 
should be consulted. 

Pyelography is a valuable means of determining the position of the 
kidneys and their relation to shadows in or in the neighbourhood of the 
urinary tract. By this m«ans the position of renal pr ureteric calculi may 
be defined, and such shadows as those caused by calcareous tuberculous 
glands, gall-stomes, and faecal calculi may be recognised as outside the urinary 
tract. It is an invaluable means of demonstrating the presence of a hydro- 
nephrosis, especially when small. It will show dilatation or irregjlarities 
iji the course of the ureter. By the absence of the shadow caused by the 
dye, a failure in function of one kidney or its absence may be indicated. 
Renal growths and tumours of the renal pelvis may be diagnosed by abnor- 
malities in the pyelogram, and calculi not evident in a plain radiogram may 
be shown by this means. Instrumental pyelograi)hy is often required to 
oonfirm the findings obtained by the intravenous method, but the former 
is commonly now the method of choice in the first approacli to a urinary case. 

Adnig, opaque to X-Rays, which is eliminated by the kidneys, is introduced 
intravenously, and radiograms are taken at short intervals after its injection. 
Uroselectan B (a non-toxic iodine-containing substance) is the best prepara- 
tion for this purpose. For instrumental pyelography a 12 to 20 per cent, 
solution of sodium iodide or sodium bromide is used. Before iodine is given 
for the purpose of pyelography, the patient’s tolerance of the drug should 
be tested by giving five or ten grains by mouth, in order to exclude an 
idiosyncrasy. 


ABNORMALITIES OF THE URINARY SECRETION 

Polyuria 

Poljmria may be due to - 

1. Increase in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine as in diabetes 
mellitus, or after saline diuretics. More water is thereby attracted into the 
blood stream by osmotic pressure. 

3. Incapacity of the kidney to excrete a concentrated urine, as in chronic 
interstitial nephritis. 

4. Dilatation of the kidney vessels, as produced by stimulating diuretics 
of the caffeine group. These diuretics have been sliown by Curtis, using 
experimental methods, to act directly on tissue cells, causing the cells to 

S irt with their water ; hydrsemia residts, and the excess of water in the 
ood IS immediately excreted by the kidneys. 

“ Diabetes insipidus ” is frequently due to disease of the pituitary gland 
or of the overlying hypothalamus, or to damage in this neighbourhood by 
syphilitic meningitis of the base of the brain , It is also probable that hysterical 
polyuria is due to a temporary effect on the pituitary through the sympathetic 
(Cushing). This alteration of the pituitary secretion appears to affect the 
renal vessels directly, since pituitrin will check diuresis, even in the dener- 
vated kidney. 
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Anuria 

• 

Suppression, as opposed to retention of urine, may be due to — 

1. Acute nephritis with intense congestion and nephrosis, whether the 

result of an infection or of drugs, such as turjientine, cantharides or carbolic 
acid. • • 

2. Bilateral obstniction to the ureters. 

3. Reflex causes, such as operations on the kidney or trigone of the 
bladder. 

4. Vasomotor conditions, as collapse, shock or irritation of the vasomotor 
centre. Probably the anuria in diplithcria is due to the last of these (Garratt). 
In cliolera there is not only collapse, but depletion of water by other channels. 

5. Hysterical. This condiiion has been described by Charcot. It is, 

however, rare, and the element of fraud must be eliminated. Thus, in one 
case, urea was found abundantly present in the contents of the washing-bowl, 
and this explained how the urine w^as disposed of. • 

Albuminuria 

Albuminuria should be more correctly termed proteinuria — since blood 
serum contains two proteins — albumin and euglobulin — and either may 
appear in the urijie, though search is seldom made for the latter. The 
ordinary tests of heat coagulation, nitric acid or sidicyl-sul phonic acid give 
positive results with cither. The presence of euglobulin may be shown by 
the addition of dilute acetic acid (33 per cent.) to urine in the cold. The 
acid is added dro]) by drop, and the precipitation of globulin is shown by 
an opalescence in the urine to which tlie acetic acid is added. Mucin is also 
deposited by the addition of acetic acid, but it is not redissolved by an excess 
of acid. A more distinctive test is the prcci])itation of globulin in distilled 
water. Single drops of urine are dropped into a glass vessel containing 
distilled water. As the drop of urine falls through the water it assumes a 
ring form, and the ring has a milky appearance due to precipitated globulin 
when the latter is present. The globulin can be pn^cipitated for quantitative 
examination by making the urine alkaline with ammonia, and then half 
saturating it with ammonium sulphate. 

Proteinuria may be classified thus — 

(A) Without Organic Diseases of the Kidneys, as in — 

1. Functional or orthostatic protcinuriar - Thh is common in males between 
puberty and adolescence ; it is much less common in females of the same 
age. Dukes found it in 16 per cent, of all boys entering Rugby School. Protein 
appears only in the urine secreted in the upright posture, and is absent from 
the urine passed on first rising. 'Jhere is no evidence that the amount of 
protein in the food influences it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on the kidneys. Severe 
physical exercise will excite proteinuria in most healthy young adiflts. Collier 
found it present in every one of the Oxford crew of 1906 after rowing a course ; 
to such a condition the term “ physiological ” proteinuria may fairly be 
applied. A^en the protein appears apart from exertion, the subject is often 
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an anseimc weedy youth with a dull heavy aspect and a tendency to fainting. 
The heart is irritable, and the blood pressure unstable, and fluctuates with 
change of posture. There may also beta few hyaline casts, and frequently 
calcium oxalate crystals. In any case of proteinuria in a boy or young 
man the diagnosis of a kidney lesion should not be made unless casts other 
than hyaline are discovered, unless the tension of the pulse is definitely 
and permanently raised, apd unless there are signs qf cardiac hypertrophy. 
In the absence of such evidence, the urine passed on first rising should be 
examined. If this is free from protein, the condition is almost certainly 
functional. Then 15 grains of calcium lactate should be given three times 
a day for 3 days, after which the urine should be examined again. H this 
checks the proteinuria no further anxiety need be felt. Some milder forms 
of toxsemic kidney may simulate functional proteinuria, so that a search 
ihould be made for toxic foci, such as septic tonsils, tuberculous glands, or 
chronic appendix trouble, in all cases. A holiday is advisable if the patient 
has been doing hard mental work, as the condition is apt to appear under the 
atrain of competitive examinations. A tepid bath, with cold sponging 
down the spine, and followed by vigorous towelling, is advantageous, and a 
general tonic such as strychnine, with iron if there is anaemia, should be 
prescribed. The condition soon rectifies itself when adolescence is past, 
and any case of proteinuria in a patient approaching thirty ])robably docs 
not fall into this category. 

2. Febrile . — Any acute specific fever may be accompanied by proteinuria 
due to cloudy swelling of the kidney. It should subside soon after the 
temperature falls to normal. This type of albuminuria is referred to again 
under the heading of Toxaemic Kidney, to which it more properly belongs. 

3. Congestive . — In failing heart there is usually proteinuria from venous 
congestion of the kidneys. Hyaline casts may also be found. Unlike the 
urine of nephritis the urine is loaded with urates. After an epileptic fit 
there is often a transitory proteinuria, probably due to the congested con- 
dition of the veins during the fit. For a similar reason protein is apt to bo 
present in the urine of any unconscious person. 

4. Toxic . — This fonns an intermediate group between those with and 
those without organic disease of the kidney, for if the action of the toxin be 
prolonged a definite nephritis may be established. Thus the proteinuria 
of pregnancy is generally regarded as toxic in origin, and may clear up 
completely. The proteinuria sometimes seen in jaundice is also toxic in 
character. 

(B) With Organic Diseases of the KiDNsys. — 

1. Nephritis, acute ard chronic. 

2. Residual albuminuria . — This term is applied to cases in which albu- 
minuria persists after complete recovery from an attack of nephritis. Obser- 
vation of the case over a period of years may be necessary to exclude a 
low-grade progressive chronic nephritis. If and when residual albuminuria 
occurs it has the same significance as the scar of a perfectly healed wound 
in the sldn. It would seem that residual albuminuria may persist throughout 
life unchanged, and there is no reason to think that the persistent passage 
of albumin of itself damages the kidney. 

8. Amyloid disease of the kidneys. 
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4. Tumours and infarcts in the kidney may cause proteinuria, but more 
usually simple hssmaturia. 

Albumosuria 

Albumose, or more correctly proteose, is tlie name applied to the dis- 
integration product ofj^protein, which on furthciw breakdown yields peptone. 
Proteose is found in urine during autolysis of the tissues, such as occurs during 
reabsorption of a pneumonic exudate, in involution of the uterus or in 
acute yellow atrophy of the liver. It is not of great clinical importance. 
Proteose can be recognised by the fact that although it is precipitated by 
saturation with ammonium sulphate it is not coagulated by heat. Proteose 
precipitates disappear on heating and reappear on cooling. It can be separated 
from albumin by saturating the urine with crystals of ammonium sulphate, 
boiling and filtering. The precipitate on the filter paper is washed with water, 
when any proteose will be redissolved and carried through the filter paper. 
It can then be detected by the pink colour it gives on the addition of strong 
caustic soda and a drop of dilute solution of copper sulphate. With these 
reagents native proteins give a violet colour. The Bence-Jones protein, 
which is found in considerable amounts in the urine of sufferers from multiple 
myelomata, is not a tnic proteose though possessing similar solubilities. On 
treatment as above it yields a violet colour, showing that it has affinities 
with native proteins. It begins to be precipitated at 40®-55° C., but on 
approaching boiling-point most of the precipitate is redissolved. This is 
probably due to the influence of certain salts in the urine, and is not a property 
of the isolated protein. As Bradshaw showed, it also gives a ring of coagulum 
on contact with strong hydrochloric acid. Its recognition is of great 
diagnostic value, as it is pathognomonic of multiple tumours of the bone 
marrow, and enables them to be detected before there is any external sign, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellings. 
Sometimes the Bence-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. Considerable excess of phosphates may be 
found in this milky precipitate, probably derived from the autolysis of the 
surrounding bone. 

True peptone is exceptionally found in the urine in pneumonia and 
phthisis, but is of no clinical importance. 

liiEMATURTA 

• 

When blood is intimately mixed with the urine it is held to be in favour 
of its renal origin. Bleeding from the bladder is more apt to occur into the 
last part of the urine voided, while urethral bleeding is said to occur chiefly 
into the first part. When the quantity of renal bleeding is not great, it 
imparts a smoky appearance to tne urine, owing to the conversion of some 
of the hfismoglobin into methaemoglobin, which rives an absorption band 
in the red on spectroscopic examination. The chief causes of nasmaturia 
may be classified, more conveniently than scientifically, as follows : 

1. Prerenal . — The altered condition of the blood which occurs, for in- 
stance, in scurvy, purpura haemorrhagica and certain haemorrhagic fevers, , 



1264 


DISEASES OF THE KIDNEYS 


leads to the escape \)f some of the blood through the kidney without any 
evidence of a definite kidney lesion. 

2. Inflammations of ifle kidney^ due ‘to (a) Bright’s disease, both acute 
and chronic. Haomaturia is a constant feature of acute nephritis and of 
exacerbations of chronic nephritis. It may also occur in the course of 
chronic interstitial nephritis and arterio-sclerotic kidney without any 
acute symptoms. “ Renal epistaxis ” is usually «an early sign of an 
interstitial change, which is sometimes, as shown by Hurry Fenwick, confined 
to a single papilla where the vessels are dilated. There are a few cases in 
which no cause for the bleeding, either in the condition of the blood or -the 
urinary tract, can be discovered in spite of the most careful examination of 
the kidney, the removal of which has been necessitated by the severity of the 
haemorrhage. These are true cases of renal epistaxis or essential haematuria. 

(6) Tuberculosis or a BacUlus coli infection. The latter more usually 
afEetJts only the pelvis of the kidney. 

(c) Certain drugs, such as turpentine, cantharides and carbolic acid, or 
occasionally hexamine. 

3. Vascular causes . — Congestion due to heart failure, thrombosis and 
embolism (e.g. septic endocarditis) are common causes of haematuria. 

4. Irritation of the kidney by foreign bodies, such as 

(a) New-growth. 

(b) Crystals, such as oxalates or uric acid, and calculi, 

(c) Parasites, such as Bilharzia. 

Traumatic, vesical and prostatic causes are not considered here. 

H-ffiMOGLOBINUKIA 

This is due to some haemolytic agent. It may be — 

1. Paroxysmal, as in Raynaud’s disease and in syphilis. In many cases 
the cause is obscure, but Wassermann’s reaction will probably show that most 
of these are syphilitic. It would appear that in such persons there is always 
present a haemolysin which is set free in the plasma on exposure to cold, and 
which is absorbed by the red corpuscles. On return to warmth this 
haemolysin is activated by a complement present in normal plasma and leads 
to destruction of red corpuscles (Donath and Landsteiner). Thus, if the 
patient’s finger with a string tied firmly round it be immersed in ice-cold 
water for a few minutes, some of the red corpuscles will be found to have 
haemolysed. 

2. Continuous, or, rather, for as long as the haemolytic agent is at work. 
The real distinction is that in this second group the agent can produce the 
haemoglobinuria without an additional factor. Sometimes the agent is a 
drug, like potassium chlorate or arseniuretted hydrogen, sometimes it is an 
organism like the malarial parasite, and sometimes it is an unidentified toxin, 
such as is developed by extensive burns. In this connection it may be. 
observed that potassium chlorate appears to be less frequently the cause 
than formerly (perhaps because it is given in smaller doses or is prepared in 
a purer state), and that some observers believe black-water fever, a variety 
of malaria in which hsemoglobinuria is a leading symptom, is due to the 
administration of quinine. The chemical tests for hsBmoglobinuria are the 
same as for haematuria, but the microscope will fail to reveal red corpuscles. 
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Some of the pigment may be excreted as methcemogldbin, especially after 
drugs of the aniline group, nitrites, or potassium chlorate. 

H^matoporpiiyhinuria 

Sometimes the hfcmoglobin molecule is broken down in the blood stream 
and the pigmentary jibrtion is excreted apart from the protein and iron. 
This is usually due to poisoning by sul phonal or trional, particularly when 
the drug has been taken regularly for a long time. It is then of grave pro- 
gnosis ; large doses of alkalis should be given. It is commoner in females 
than in males. Occasionally hmmatoporphyrinuria occurs apart from these 
drugs, when it is not of grave import. It has been met with in cirrhosis of 
the liver, gastric ulcer and as a congenital abnormality of metabolism, when 
it may be associated with hydroa mstivale. Exceptionally toxic symptoms 
occur even when it is not associated with sul])honal or trional, as in two 
cases recorded by Ranking and Pardington. and by one of us. In th^se, 
some intestinal toxin with a reducing action appeared to be at work. ITrema- 
toporphyrin sometimes imparts a port-wine colour to the urine, but some- 
times it is excireted in combination with a metal. In the latter case the 
urine is brown, from the admixture of some unknown pigment, and the 
spectroscope shows two bands closely resembling tliose of oxyhaunoglobin. 
On the addition of an acid, however, the characicristic bands of acid hjcma- 
toporphyrin appear. 


CllOUJRlA 

Another derivative of lurmoglobin. bile pigment, ay)pears in all forms of 
jaundice due to obstruction of the main or intrahepatic ducts. In a true 
haemolytic jaundice, such as acholuric family jaundice, as the name implies, 
bile does not apf)car in the urine. Bile ])igmcnt can often be recognised 
by noting ilic tinging of the froth caused by shaking the urine, but is best 
detected by the addition of a drop of fuming nitric acid to filter paper dipped 
in the urine, when rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of iodine to the urine is 
a less delicate test. Bile-salts are often absent from the urine when bile 
pigment is present. Matthew Hay’s test is the only reliable one for their 
presence there. On putting flowt'rs of snlphu r on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by the bile-salts. 


Mislanurta 

Melanin only appears in the urine in melanotic sarcoma. Qarrod has 
shown that in all other diseases in which melamiria has been recorded the 
test employed has been unsatisfactory. The melanin is excreted as raelano- 
gen which darkens on standing, and gives a black precipitate on addition of 
ferric chloride, which is soluble in excess of the reagent, yielding a black 
solution. A more delicate test is made by the addition of sodium nitro- 
prusside and sufficient caustic soda to render the urine alkaline. The ordinary 
ruby-red colour, due to creatinin, is developed. The urine is now made acid 
with acetic acid, and if melanogen is present a prussian-blue colour appears, 
8o 
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Alkaptonuria 

This is not the manifijstation of a disease, but is rather of the nature of 
an alternative course of metabolism, harmless and usually congenital and 
lifelong (Garrod). The individual is incapable of completely breaking down 
the tyrosin in the protein molecule, so that the< intermediate product, homo- 
gentisic acid, appears in the urine. The urine reduces Fehling solution on 
boiling, but it does not ferment, and it darkens on standing, or at once on 
the addition of alkalis. It may stain the linen brown. When a dilute 
solution of ferric chloride is allowed to fall drop by drop i^jito the urine, each 
drop produces a transitory deep blue colour. Tlie urine reduces ammoniacal 
silver nitrate in the cold, giving a silver mirror on the sides of the test tube. 
Ochronosis — a blackening of the cartilages and ligaments, and sometimes of 
the conjunctiva) — may occur, and usually there is also a chronic arthritis, 
which may lead to a curious “ goose-gait.’* 

' [For other reducing substances in the urine, including sugar, see article 
on I)iabetes.] 

Ketonurta 

Ketonuria is a term used loosely to include the appearance in the urine 
of diacetic acid and its derivatives, acetone and /^-oxybutyric acid. The 
former is merely a decomposition product of diacetic acid, and, being only 
present in traces in the urine, is unimportant. The latter, formerly regarded 
as the source of diacetic acid, is a more saturated and less toxic fatty acid, 
which has been shown by Hurtley to be formed* out of diacetic acid by the 
liver, as an attempt at detoxication. Diacetic acid is derived from the 
incomplete oxidation of fats or of the fatty acid groups in protein. It is 
probably always made in small quantities, but when there is an abundant 
consumption of carbohydrate, it is completely oxidised. One molecule of 
carbohydrate must be metabolised for every two molecules of fat if oxidation 
of the latter is to be complete. In starvation the store of glycogen is quickly 
exhausted and the body chiefly lives on its fats ; hence acetonuria. Persistent 
vomiting, advanced carcinoma of the digestive tract and rectal “ feeding ’* 
also are equivalent to starvation, and will excite ketonuria, though without 
such a degree of acidasmia as to cause toxic symptoms. In conditions 
where the liver is thrown out of gear, such as post-anaesthetic poisoning, 
ketonuria may occur with toxic symptoms, because of the severe disturb- 
ance of all metabolic processes. But there are other agents at work besides 
diacetic acid , which may be responsible for thbse symptoms. Only in 
advanced diabetes do we find toxic symptoms directly due to diacetic acid. 
Here there may be complete inability to utilise carbohydrates, so that the 
body perforce lives on protein and fats. If these are freely given in the 
food the amount of diacetic acid produced may be very large. But if a 
diabetic be fasted there is a great drop in ketonuria, showing that most 
of this is exogenous in origin (see Diabetes). The test formerly used for 
diacetic acid was the mahogany red colour given on the addition of ferric 
chloride. This has the disadvantage of being masked if the patient is taking 
any salicyl body. The nitro-prusside test was formerly regarded as showing 
the presence of acetone, but Hurtley has demonstrated that it is really a 
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much more sensitive test than ferric chloride fpir diacetic acid. A crystal 
of nitroprusside of soda is dissolved in the urine^and then a strong solution 
of ammonia is poured on the top. A nng, the colour of Condy’s fluid, speedily 
develops at the junction of the liquids and spreads upwards. The intensity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonium 
sulphate to saturation.* * 


Drugs which Alter the Colour op Urine 


Methylene-blue is used as a colouring matter of sweets and also 
ingredient of certain proprietary pills. It is also given for coli infections'lt 
the urinary tract, gonorrhoea and bilharzia, or less commonly as an analgesic 
in rheumatism, sciatica and migraine. In small quantities it imparts a green 
colour to the urine, when it may be precipitated with the mucin. In larger 
doses it turns the urine blue. It can be recognised by its presence in suspen- 
sion, so that it can be removed by simple filtration. It can be dissolved 
from the filter paper by chloroform, and is turned pink by the addition of 
alkalis. Eosin may be used in sweets and turns the urine a fluorescent pink. 
Pyramidon may give rise to a reddish-orange colour in the urine. Rhubarb 
and senna may turn the urine reddish-brown from the chrysophanic acid 
they contain. The urine turns pink on the addition of an alkali. Santonin 
turns the urine a vivid yellow, which becomes rose pink with alkalis. Carbolic 
acid may turn the urine greenish-black on standing, from the formation of 
hydroquinone. In carbolic acid poisoning the urine withdrawn by a catheter 
may even be found olive-green without exposure to the air. Other drugs 
which may have this effect are salol, creosote, naphthalene and uva ursi. 
In chronic carboluria, ochronosis may occur as in alkaptonuria. 

Certain drugs can readily be recognised in the urine by some coloui 
reaction. Thus, salicylates are excreted as salicyluric acid, which gives a 
violet colour on the addition of ferric chloride. Copaiba, which is precipi- 
tated by nitric acid, can be distinguished from albumin by the solubility 
of the precipitate in alcohol. On the addition of hydrochloric acid a urine 
containing copaiba turns cloudy, the cloud soon becoming rose pink. Iodides 
in urine ^ve a blue colour with guaiacum, and on the addition of hydro- 
chloric acid impart a violet colour to chloroform shaken up with the urine. 


Pyuria 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pus 
be considerable it will yield a ropy mass on the addition of liquor potasssD. 
If ozonic ether be shaken with the urine, bubbles of oxygen are evolved. 
With tincture of guaiacum a blue colour may be given even without the 
addition of ozonic ether. 

Chyluria 

True chyluria is due to blocking of the thoracic duct, most commonly 
by the Filaria sanguinis h)minis, but sometimes the result of inflammatory 
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or neoplastic conditions, with consequent rupture of lymphatics of the 
bladder through back pressure. Fat may be found in the urine in the 
lipssmia of diabetes, in growths of the* kidney, and after fracture of long 
bones, when fat may be liberated into the circulation . Accidental contamina- 
tion by an oily lubricant for a catheter and fraudulent addition of milk to the 
urine must be excluded. Pseudo -chyluria is due to a lecithin compound of 
globulin, and is soinetimc^found when there is a gre&t excess of globulin in 
the urine. Unlike true fat, this substance is not extracted by shaking up 
with ether. 

Pneumaturia 

Osier gives the following causes for gas in the mine ; (1) Mechanical 
introduction of air in vesical irrigation or cystoscopic examination in the 
knee-elbow position. (2) Infection of the urine as by the Bacillus aerogenes 
capsulatus. (3) Vcsico-eiiteric fistula. 

c 

Crystalline Deposits in Urine 

These may be : 

1. Uric acid^ which is characterised by multiplicity of forms and the 
yellow colour due to the urinary pigment they absorb. The chief varieties 
found are derived from the barrel and the whetstone types. Thus with a 
small whetstone stuck at either end of a barrel we get the lemon -shaped 
crystal. If the whetstones at the end of the barrel are larger, we obtain the 
** bicycle-handle ” crystal. A very characteristic form is that derived from 
two whetstones with their broader ends apposed. The rosette crystal is 
a group of whetstones joined by their bases. The factors in the excretion 
of uric acid are considered under renal calculi ; the chief factors in the deposit 
of uric acid crystals as such are, according to Sir Wm. Roberts, high acidity, 
high percentage of uric acid, poverty in mineral salts, and low pigmentation. 
The first two are the most important, especially the first. Poverty in salts 
or pigments is not considered important to-day. Deposits of urates arc 
usually amorphous, but ammonium biurate may crystallise out as spheres 
with projecting spines. 

2. Oxalate of lime is found in the urine, usually as small regular tetra- 
hedra, which under the microscope appear as “ envelope ” crystals. They 
may arise {a) from ingested oxalates. Rhubarb, spinach, strawberries, and 
sorrel are the only foods likelyto produce oxaluria sufficient to excite symptoms, 
though many other articles of diet contain some oxalates. (6) In either 
achlorhydria or hyperchlorhydria ; the former* permitting fermentation 
of carbohydrates, the latter promoting absorption of oxalic acid, (c) In 
chronic pancreatitis, according to Mayo Robson and Cammidge. (d) In 
crises in neurasthenics, with irritability, lassitude and neuralgic pains, 
without discoverable cause. 

Oxaluria may cause smarting on micturition and may excite both albumi- 
nuria and,hfl3maturia. Its importance as a starting-point for renal calculi is 
considered later. 

Lakin has called attention to the association between paralytic dis- 
tension of the bowel and oxaluric crises, presumably due to reflex inhibition 
from the irritated kidney. 
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3. Phosphates , — See Characters of Normal Urine (p. >254). 

4. Cystin is an amino-acid containing sulphur, and is contained in many 
proteins, being especially abundar^} in hair. Its presence in more than 
minute traces in the urine appears to be due to an inborn error of meta- 
bolism, affecting only the endogenous protein, since it is not increased by the 
administration of cystin by the mouth (Garrod). It is deposited as hexa- 
gonal plates, and is often accompanied by a vajiablc amount of diamines, 
such as putrescin and cadaverin, pointing again to an incomplete breakdown 
of the tissue proteins. If the urine becomes infected, these cystin crystals 
may aggregate to form a calculus. 

5. Tyrosin rarely appears in the urine as sheaves of fine glistening cry- 
stals. It is then generally accompanied by Leucin, which does not appear 
until the urine is concentrated by evaporation, when it forms spheres with 
concentric rings. The presence of these substances is sometimes regarded as 
pathognomonic of acute yellow atrophy of the liver, but they are occasionally 
seen in other severe disintegrations of the liver, such as cirrhosis. 

• 

Organised Deposits 

of red blood cor])UScles, pus, epithelium, casts and spermatozoa do not call 
for detailed description here. The first two have already been referred to. 
For Epithelium and Casts see sections on Inflammatory Diseases of the 
Kidney. 

W. Langdon Brown. 

Geoffrey Evans. 


CIRCULATORY DISTURBANCES 

1 . Active contjestion . — There is no distinction to be drawn between active 
congestion of the kidney and the early stage of acute nephritis. 

2. Passive congestion . — Anything which raises the piessure in the renal 
vein must produce a passive congestion of the kidney. Failing compensation 
in valvular disease of the heart is the commonest cause of this ; but it may 
also be brought about by respiratory diseases or by piessure on the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of passive 
congestion. The organ is firm and dark in colour, especially the P3rramids. 
The capsule strips normally. The stellate veins are engorged. The kidney 
may drip with blood on section, and if placed in a dish after section soon 
exudes oedematous fluid. 

The urine is scanty, high-coloured and of high specific gravity. Unlike 
the urine of chronic nephritis it is loaded with urates. It contains a variable 
amount of albumin and hyaline casts, with a few red blood corpuscles, if 
the congestion is at all considerable. With increasing grades of congestion, 
glomenilar secretion is first impaired, as shown by the lactose test, and then 
tubular secretion, as shown by delay in excreting chlorides and iodides. 
But renal inadequacy never reaches the high grade seen in true nephritis, 
nor is death from uraemia likely. The prognosis and treatment are those of 
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the cardiac conditicXii causing it. Stimulating diuretics are of much more 
service than in nephritis, since there is no primary disease of the secreting 
structures. , 

3. Infarction. — This, which is a common complication of infective 
endocarditis, may take two forms — (a) Multiple minute hasmorrhagic infarcts, 
producing the “ flea-bitten ” kidney, which may lead to foci of embolic 
nephritis with fibrinous ^xudate and leucocytic infiltration. (6) Larger 
anaemic infarcts, “ map-like ” areas of coagulation necrosis, roughly wedge- 
shaped, but with irregular edges and with the base reaching the surface 
of the organ. Their formation may cause a sudden pain in the loins, if 
they are large. Either of these conditions will cause both albuminuria and 
haematuria. 

4. Thrombosis of the renal vein . — This is rare, and is usually significant 
of a terminal infection, as in a marasmic infant. In thrombosis of the 
inferior vena cava the process may reach as high as and spread into the 
renal vein. This would produce the same elTects as the cardiac kidney, but 
in a much more intense form. 


BRIGHT’S DISEASK 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and albuminuria, and a chronic form in which dropsy is absent. 
There has been much controversy as to what should be included in the 
category of “ Bright’s disease,” but there is no doubt as to its essential 
features. It is a bilateral, non-suppurative affection of the kidneys, accom- 
panied by albuminuria and cylindruria. There is generally hseinaturia in 
the acute or active stages ; oedema and effusion in the serous sacs are 
commonly present. The renal lesion is diffuse in acute and chronic nephritis, 
but in chronic interstitial nephritis it is chiefly localised in wedge-shaped 
areas, separated by renal tissue which remains relatively normal. The 
actual lesion in all forms of nephritis is obviously inflammatory, as shown 
by proliferation of cells, particularly the cells of Bowman’s capsule, the 
layers of which become adherent while the multiplication of their cells leads 
to crescent formation. There is also small-cell infiltration and oedema of 
the interstitial tissue of varying degree. Accompanying these inflammatory 
changes are degenerative changes, chiefly evident in the renal tubules, namely, 
cloudy swelling, fatty, hyaline and other forms of cellular degeneration, and 
necrosis. In some forms of Bright’s disease the inflammatory changes pre- 
dominate ; in others the degenerative. In onq uncommon form the de- 
generative changes are so marked a feature of the histological picture, while 
the changes which are without doubt inflammatory are so slight or even absent, 
that this form is called Nephrosis in contradistinction to Nephritis. 

There are other affections of the kidney, such as toxaemic kidney, hyper- 
pietic or arterio-sclerotic kidney, and senile or atheromatous kidney, which 
would be better separated from the category of Bright’s disease, because 
in them the disease of the kidneys is neither the first established nor the 
primary condition of disease. It is, indeed, but part of a widely distributed 
pathological change in other organs of the body. They are, however, in- 
cluded in the present classification and description of Bright’s disease, 



TOXiEMIC KIDNEY 1271 

because there are intermediate forms which link them^to Bright’s disease, 
and their description under this heading provides the opportunity of de- 
scribing how on the one hand they difier from Bright’s disease and on the 
other hand merge into it. * 

The classification which in our opinion harmonises, as far as possible, 
the pathological, anatomical and clinical phenomena is as follows : 

I. Degenerative Group: 

(A) Toxcemic kidney. 

(B) Nephrosis. 

II. Inflammatory Group. 

(A) Glomervlo-tuhular riephritis. (Diffuse nephritis). — 1. Acute 
nephritis. 2. Subacute or reparative stage, commonly 
called chronic parenchymatous nephritis or large white 
kidney. 3. Chronic or sclerotic, commonly called second- 

' arily contracted kidney. 

(B) Embolic focal nephritis set up in infective endocarditis. 

(C) Chronic interstitial nej)hritis, commonly called granulat 
kidney or small red kidney. 

III. Vascular Group: 

(A) Hyper pietic kidney, 

(B) Senile or atheromatous kidney. 


TOXiEMlC laDNEY 

Definition. — Certain toxic substances may excite degenerative rather 
than inflammatory lesions in the kidneys, wliich are nevertheless capable of 
complete recovery. Characteristically, as in febrile albuminuria, the affection 
of the kidneys is de])endent, both for its inception and persistence, on some 
other disease, and, generally speaking, its intensity varies with the severity 
of the primary disease. In its onset, intensity, course and termination, it 
simply reflects the toxaemia which causes it. 

etiology. — Tlie commonest cause is bacterial tox®mia. As fever in 
itself does not necessarily cause albuminuria, all the so-called “ febrile 
albuminurias ” should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small -pox, tonsillitis and 
scarlet fever (notwithstanding the fact that the two last often cause a true 
nephritis) — are common causes of the slighter degrees of toxaemic kidney. 
More potent are exogenous and endogenous poisons. Mercurial salts, arsenic, 
phosphorus and cantharides are important causes clinically, while uranium 
and bichromate salts are frequently used in the experimental production of 
the condition. Jaundice and diabetes mcllitus are not uncommon causes. 
The toxaemias of pregnancy belong to this group, but in their tendency in 
some cases to develop into chronic nephritis and their frequent association 
with a raised blood pressure and visual disturbance, these cases differ from 
other members of the group. 

Pathology. — The post-mortem appearances are not distinctive. When 
oedema is present it may be diffuse, as in nephritis, or limited to the lower 
extremities. There is no cardiac hypertrophy or gross arterial disease. 
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Hesmorrhages are rare. The organs are pale and swollen. The kidneys are 
pale and increased in size and weight; the parenchyma tends to bulge 
through the capsule when the latter is inc^ised. The capsule is not thickened ; 
it strips readily and leaves a smooth polished pale surface, on which engorged 
stellate veins may be seen. The cut surface of the cortex is pale, in contrast 
to the congested pyramids ; it is increased in thickness and its structure is 
blurred. On microscopical^examination, the parenchyma shows degenerative 
changes, particularly alTccting the convoluted tubules. There is cloudy 
. swelling, vacuolation and desquamation of the secreting cells, there may be 
fatty degeneration, and in more severe cases focal or diffuse necrosis. These 
changes result from the action of the poison on the parenchyma in the process 
of its excretion. Apart from the presence of some swelling of the glomerular 
tufts and the presence of an albuminous exudate in the intercapsular space, 
the glomeruli show little damage. The loops of ilcnle are less affected than 
the convoluted tubules, while the collecting tubes are relatively little affected. 
The venules are congested and there may be thrombosis with extravasation 
of blood ; unless the degenerative process has gone on to necrosis the arteries 
and arterioles show little significant change. There is oedema of the inter- 
stitial tissue, but there is no small cell infiltration except as a secondary 
reaction to necrosis. Tlie absence of tissue reaction that is undoubtedly 
inflammatory and the presence of tissue changes that are certainly degenera- 
tive are the distinctive features of the histological picture. Similar changes 
are to be found in other organs of the body, and especially in the liver, which 
may show various degrees of damage, namely, cloudy swelling, fatty degenera- 
tion and focal or diffuse necrosis. 

Symptoms. — When due to bacterial toxa)mia . the condition does not give 
rise to symptoms. It is recognised by the presence of a trace or cloud of 
albumin in the urine on boiling, and by the presence, in the centrifugalised 
deposit, of granular, hyaline and epithelial casts. In addition, there may be 
a few white blood corpuscles ; when red blood corpuscles are present, or when 
there is frank hsomaturia, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer types with insidious onset, 
as in mercurial poisoning or in the toxjomia of pregnancy, the first symptom 
is often malaise, disturbance of digestion and constipation, accompanied by 
albuminuria and oliguria. Headache is a prominent symptom, and is often 
persistent. In the toxaunia of pregnancy oedema may be the initial sign ; it 
is either a general oedema of the renal type, or it appears first in the lower 
extremities, as in cardiac oedema. Eye symptoms arc important ; there may 
be dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On examination of the fundus oculi the. disc may appear normal, 
or there may be oedema of the disc or partial detachment of the retina. The 
vessels are normal and haemorrhages are rare. These symptoms may be 
followed by fits, as in ordinary urtemia, but sometimes the fits occur with- 
out previous warning. In general, the symptoms of a fully developed 
case are clinically indistinguishable from those occurring in the uraemia of 
true nephritis. The urine contains up to 3 or even 4 per cent, protein. 
Hyaline, granular and epithelial casts may be present, and may bo very 
numerous ; white blood corpuscles may be present, though few in number. 

In severe cases, the urine contains blood-cell casts, the result of capillary 
thrombosis and extravasation of blood. 
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Nephrosis. — This term has been used in various wagrs. We propose to 
limit it to those cases which, like toxsemic kidney in general, present merely 
degenerative tubular lesions withojit unequivocal inflammatory reaction. 
Nephrosis differs from toxsBmic kidney in that the disease is not coterminous 
with its cause, as in the case of toxaemic kidney, and is characterised by 
marked oedema, cholesterolsemia and massive albuminuria. Further, there is 
an absence of cardio-vajcular changes, haematuria yr cylindruria. The urea of 
the blood remains normal, as docs the globulin of the plasma, while its albumin 
content is more reduced than in any other form of Bright’s disease. At the 
necropsy, a large amount of cholesterol may be found in the kidney tubules 
— ^the so-called “ myelin ” kidney. 

Diagnosis. — The diagnosis depends on the recognition of the signs and 
symptoms of kidney disease in a patient affected by one of the known causes 
of toxaemic kidney, and on certain biochemical tests by which a true nephritis 
can be reasonably excluded. In milder cases, the possibility of the symptoms 
being due to heart failure must be excluded. Complete recovery is in favour 
of the diagnosis of toxaemic kidney. Exacerbation of a chronic nephritic 
can be recognised by a history of pre'^ious nephritis and the presence of 
definite cardiac hypertrophy and aiterial changes. The difficulties arc some- 
times considerable, however, since a marked rise of blood-pressure may occur 
in a toxaemic kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood-pressure or clinical evidence 
of arterial disease. The blood urea is normal in the toxaemic kidney ; whereas 
in chronic nephritis the blood urea tends to rise, and may reach 300 mgm. 
or even more. In the toxa3mia of pregnancy, the appearance of albuminuria 
in the early months of pregnancy is in favour of the condition being one of 
chronic nephritis, whereas the albuminuria due to toxaemia generally makes 
its first appearance in the later months. 

Prognosis. — The importance of recognising the toxaemic kidney is that 
both the immediate and ultimate outlook are better than in nephritis of 
apparently equal severity. The prognosis in the single case depends on the 
nature of the cause, the degree of its severity, and the possibility of its early 
and complete removal. Recovery, when it occurs, is complete, but in the 
severe cases and in some cases of nephrosis, chronic nephritis may supervene 
and there is doubt as to recovery. 

Treatment. — If not already in bed on account of the condition responsible 
for the toxaemic kidney, the patient should be immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidneys. 
Barley water and milk and soda should be given. An easy but not loose 
evacuation of the bowels paust be secured daily by the use of magnesium 
sulphate, jalap, senna, or liquorice powder. A simple diuretic and dia- 
phoretic mixture, such as potassium citrate grs. 15, iiq. ammon. acetatis 
1 drachm, sp. setheris nitrosi minims 15, aq. chloroforjui ad ^ oz., is given in 
water every four or six hours. The intake of solids is limited. At the same 
time, since there is no retention of urea in the blood, it is unnecessary strictly 
to limit the intake of protein. Soups, meat extractives and condiments are 
to be withheld. The action of the skin should be stimulated with hot packs 
or hot baths. The above outline of treatment is for the severer cases ; for 
the febrile albuminurias special treatment for the renal condition is not 
required. 
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ACUTE Ni;PHRTT]S 

The classical form of acute nephritis is haematogenous in origin and essenti- 
ally glomerulo-tubular in distribution. Such a definition would exclude 
an ascending infection of fhe tubules from the pelvis of the kidney, such as 
occurs in pyelonephritis. It would also exclude the embolic nephritis of 
infective endocarditis, where inflammatory foci are set up in the Iddncy as 
the result of septic emboli reaching it from the heart. These produce marked 
fibrinous exudation and infiltration with leucocytes ; but only some capillaries 
in some of the glomeruli are affected. 

iGtiology. — Acute nephritis was formerly not a common disease. 
Herringham found, at St. Bartholomew’s Hospital, where the average number 
of medical cases is 7000 a year, that there were, in a period of 9 years, only 
166 cases, 120 being in males. On the other hand, a large number of cases 
occurred in the epidemic of acute nephritis in the Great War, 1600 being 
recorded in Flanders alone during 1915. Since the Great War it would 
appear to have become more frequent. 

The causes usually given for acute nephritis arc as follows : 

1. Acute Specific Fevers. — Scarlatina is undoubtedly the commonest 
specific fever to produce it. Goodall found nephritis in 8*4 per cent, of all 
cases of scarlatina. 

Nephritis is an occasional complication of typhus, small-pox, chicken- 
pox and mumps. Syphilis, malaria and yellow fever may also cause it. 

Many cases of nephritis arc jireceded by tonsillitis, or otitis media, and 
it is probable that the throat is often the door of entry for the infection. 

2. Diseases of the Respiratory Tract. — It may also occur as a com- 
plication of other acute infections of the respiratory tract. The commonest 
bacterial agent is the streptococcus. 

3. Diseases of the Skin. — The frequency with which acute nephritis 
may follow burns or extensive skin diseases is interesting, in view of the 
physiological connection between the kidney and the skin. It is a not 
infrequent complication of erysipelas, impetigo, boils, pemphigus and derma- 
titis. It must be remembered, also, that children who have been burnt are 
very liable to develop true scarlatina as well as a mere septic rash, and that 
streptococcal infection may be the responsible agent. 

4. Diseases op Other Systems. — ^Acute nephritis may also be a complica- 
tion of acute infections of other systems. Purpura, which is probably toxic 
in origin, may be accompanied by a true nephritis. 

5. Epidemic Type. — In the American Civil War and in the Great War 
acute nephritis occurred as a primary disease in an epidemic form, charac- 
terised by dyspnma at the onset, and in general by a benign course. In 
the fatal cases, inflammatory and thrombotic lesions were found in the 
lungs and spleen. 

It is a very common idea that cold or chill is a cause of acute nephritis. 
The statistics of the army epidemic go far to disprove this. For, during the 
first winter, when there was much wet weather, and the men were much 
exposed, cases were few and far between, and not until the weather was 
better did the disease assume epidemic proportions. On the other hand, 
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a patient who has nephritis is more susceptible to cold, which may provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
examination will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephritis in the army 
and low temperature. 

Pathology. — The kidney is swollen, with occasional punctiform hsemor- 
rhages over a pale, greyish surface. The cortex is increased and, on section, 
its pallor contrasts with the deep red medullary cones. Microscopically, the 
glomeruli are swollen, becoming pear-shaped and protruding into the first 
part of the convoluted tubules, with Bowman’s capsule tightly stretched over 
them. In these glomeruli the nuclei are less distinct, and the capillaries 
show fatty changes in their walls. The capillary loops become filled with 
exudate and empty of red blood corpuscles; their lumina contain a fine 
network of coagulated substance and leucocytes. There is proliferation of 
the endothelial cells, and mitotic figures are not infrequent. A serous exudate 
and a varying number of red and white blood corpuscles may be extra vasated, 
between the layers of Bowman’s capsule. The convoluted tubules have 
their lumen blocked either by the swelling of their epithelium or by debris, 
casts and blood. ’J’he interstitial tissue is swollen and cedematous, with 
haemorrhages here and there, and sometimes lymphocytic infiltration. The 
arteries of the kidney show little alteration except that some of the afferent 
arteries share in the glomerular changes. 

Symptoms. — ITie onset is usuaUy acute, though occasionally it msij be 
rather insidious. In the latter instance the patient may complain of bilious- 
ness, nausea, vomiting and abdominal pain, with headache and sometimes 
diarrhoea before the onset of renal symptoms. In the cases with acute 
onset, he may have more or less severe pain in the back, and oedema soon 
develops. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads all over the body. Occasionally 
the dropsy is curiously localised and fugitive. Though dyspnoea is not 
regarded as a common feature of acute nephritis apart from uraemia or 
cardiac failure, in the army epidemic it was almost invariable at the onset. 
Asa rule, shortness of breath started at the same time as the dropsy, but did 
not last so long, having cease I at the end of 2 or 3 days. There is 
usually only slight fever, though occasionally a temperature of 102° or 103° 
may be reached. Some irregularity of temperature, however, is common in 
the first week or 10 days. The pulse may be raised in tension and the blood- 
pressure is generally raised. Occasionally the serum is milky, as was pointed 
out by Bright. The skin may be dry and itching, with occasionally a papular 
or erythematous eruption. Retinal hemorrhages may occasionally occur. 

The urine is greatly reduced in volume, and may be entirely suppressed. 
Eight to 12 ounces would be an ordinary figure. It is dark in colour and 
usually obviously contains blood. This may render the urine as dark as 
porter, but it may be bright red or merely smoky. Sometimes the blood 
forms a flocculent, reddish-brown precipitate. The urine is usually loaded 
with albumin, and casts will be found on microscopical examination. At 
first blood casts and epithelial casts will alone be found ; but, at a later stage, 
granular and hyaline casts will appear. Fatty casts are not found in the 
first attack of acute nephritis. Their presence suggests a recrudescence of a 
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chronic disease, isolated renal cells, transitional epithelium and squamous 
cells from the lower urinary tract are also commonly found. Micro-organisms 
are not usually observed, and their pqpsence in any number would suggest 
that the case is more prol)ably one of pyelonephritis. A sudden rise in the 
secretion of water after a few days is usually a sign of definite improvement. 

Complications may be due to three main causes. 

1. Renal failure, i.e. urgpmia may develop. Some flight uraemic symptoms 
are common in acute nephritis, such as headache, dizziness, nausea and 
vomiting. But any of the forms of ura'mia described later may assert 
themselves. Convulsions arc the most common of the severe symptoms, 
but are not as grave in significance as in chronic nephritis. If treated 
promptly, recovery may follow. 

2. Extension of the oedema. — ^Water-logging of the lungs may occur, 
producing serious dyspnoea ; but this is sometimes chiefly due to cardiac 
failure. In any case it is serious. A milder degree of bronchial catarrh is 
quite common. A rare but very dangerous complication is oedema of the 
glottis, which calls for prompt treatment. 

3. Secondary infections , — The subjects of nephritis are always liable to 
secondary infection, and these arc particularly apt to alTect the serous mem- 
branes ; therefore pleurisy, pericarditis, and peritonitis are not uncommon 
complications. The last two arc very dangerous. 

Sequelae. — If complete resolution does not occur, the patient may 
develop chronic nephritis. 

Diagnosis.— The combination of dropsy, albuminuria, htematuria, casts 
and scanty urine usually makes the diagnosis quite easy. The most difficult 
point is to distinguish it from an exacerbation of chronic nephritis. Definite 
evidence of cardiac hypertrophy and arterial changes would be in favour of 
the latter. The presence of granular casts at the outset, or of fatty casts at 
any time, is suggestive of chronic disease. An infarct in the kidney which 
causes a pain in the back and hajmaturia may simulate nephritis, but general 
dropsy is not likely to occur, nor are casts present in the early stages. Great 
reduction in the volume of urine is not usual. It must be remembered, 
however, that infarcts may start foci of nephritis. Signs of septic endo- 
carditis would suggest infarction. In chronic interstitial nephritis there 
may be a smart haemorrhage, but the abundant urine of low specific gravity 
and the cardio-vascular signs would lead to a correct diagnosis. 'J’he renal 
hasmorrhage in the early stage of new-growth of the kidney is so profuse that 
confusion with acute nephritis is not likely to occur. Moreover, epithelial 
casts would not be found, though a large blood cast from the pelvis of the 
kidney is a very characteristic feature. Pyelitis, may give rise to some 
confusion, as there may be small hemorrhages, especially at the beginning. 
The presence of micro-organisms in a catheter specimen and abundant blood 
corpuscles, with only a haze of albumin, in the absence of casts, will generally 
make the diagnosis clear. Moreover, general dropsy does not occur in pyelitis 
unless it sets up severe nephritis as a sequel. 

Prognosis. — The prognosis naturally depends on the severity of the 
disease. It is better in those cases where there is a discoverable cause, an 
acute onset, and where the patient comes under treatment promptly. Re- 
covery is usually slow, requiring two to four months, and the criterion of 
the cessation of the acute stage is the disappearance of red blood corpuscles 
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from the urine. The patient may die from ursemia, secdhdary infections, or 
extension of the oedema to vital structures. If the urine become free from 
albumin in one month, the chances complete recovery are good. In the 
army epidemic a large number of cases cleared up within a few days ; of 
the remainder, the course was very variable. Recovery occurred in anything 
between 2 and 16 weeks, although some continued to pass albumin, blood 
and casts at the end ef 6 months. The longer ‘^he duration of the acute 
stage, the more probably will there be permanent damage to the kidney. 

Treatment. — (a) Pro'phylactic . — The best prophylactic measure is prompt 
and efficient treatment of any infective process liable to set up nephritis. 
There is evidence to show that the routine administration of alkalis in scarlet 
fever diminishes the incidence of acute nephritis. The enucleation of 
obviously infected tonsils, especially when an attack of tonsillitis has been 
accompanied by albuminuria and cylindruria, may be advisable. The 
early administration of scarlatina antitoxin serum in a severe case of scarlet 
fever is prophylactic treatment of nephritis complicating this disease. 

(b) Cnraiim . — The indications arc to remove, if possible, the microbi^ 
or toxic cause at work and to ensure such physiological rest for the kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise and to correct 
the resulting anannia. In this way mucli may be done to steer the patient 
towards recovery, although we can do little to control the course of the 
inflammatory process. The patient is naturally kept recumbent in bed. 
To counteract the congestive cfl’ects of gravity, it is well to move him from 
side to side, and occasioually to put him on to his chest. He should be 
clad in a flannel nightgown, and be placed between blankets to guard against 
chills and to encourage free action of the skin. The room should be warm 
and well ventilated. If suppn'ssion of urine threatens, dry cups or poultices 
should be applied over the loins. This measure is sometimes successfully 
adopted to diminish hiernaturia. 

Diet . — In acute nej)hritis, the danger of overloading the inflamed kidney 
with nitrogenous substances is hardlv sufficiently recognised ; whilst in 
chronic nephritis the dietetic restrictions are apt to be too severe. The 
dictum that “ in acute ailections we concentrate our attention on the diseased 
organ, whilst in chronic cases we keep the general condition of the patient 
more in view,” applies particularly to the treatment of nepJiritis. Nitrogen 
retention is common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow's milk contains 
4 per cent, of protein, which equals 0-56 per cent, of nitrogen. It will do 
little harm to deprive the* patient of nitrogen for a time, and von Noorden 
advises restriction of tlie diet at the outset to fruit juice, water and sugar. 
Where there is no nausea, toffee is allowed, which, being composed of butter 
and sugar, throws no work upon the kidney. It is generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
also be given, and as the patient improves the proportion of milk may be ' 
increased. It is quite unnecessary to give anything else for a few days, 
and the relatives’ fear of starvation may be allayed by explaining the rationale 
of the treatment. The excretion of nitrogen is reduced to its lowest level 
by giving a diet of fats and carbohydrates, when it may fall below that 
of a fasting person, as was shown by Folin ; but excess of fat is inadvisable 
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for reasons given under chronic parenchymatous nephritis. It is well to 
avoid salt in any form as it is often badly excreted, and] its retention 
increases oedema by raising the osmotic^'pressure of the tissues. 

It is usual to try and flush out the kidneys, and to this end the patient 
is directed to drink a large quantity of water ; but often the inflamed kidney 
is incapable of excreting water readily, so that attempts at flushing it out will 
fail and only increase the ^»dema. The total amounib of fluid allowed in the 
day should not exceed 3 pints for an adult or H pints for a child of 12. It 
is true that there may be a sudden diuresis after some days ; this, however, 
is not the result of treatment, but the first and surest sign of convalescence. 
It may be termed a “ critical diuresis,” and, after its occurrence, the quantity 
of water and milk taken may be safely increased. A drink prepared by 
adding 1 pint of boiling water to 1 drachm of acid tartrate of potash, half a 
lemon, and some sugar, stirred occasionally until cold and then strained, 
may be allowed throughout in moderate quantities. The citric acid and the 
tartrate become bicarbonates in the blood and may render the urine less 
irritating by making it less acid ; apparently it is not as easy to render 
urine alkaline in a severe case of acute nephritis as it is in the normal 
individual. Beef-tea, broth, and meat juices are all to be condemned as 
imposing work on the kidney with very little corresponding nutritive 
advantage. 

Elimination by other channels . — Of these, the simplest and best method 
is purgation. A drachm of pulv. jalapjc co. followed by 1 drachm each of 
sulphate of magnesia and sulphate of soda in as concentrated a solution 
as possible should be given at the outset and repeated as occasion arises. 
Diaphoresis is not nearly so satisfactory and may depress the heart if carried 
to excess. Sponging the patient well with hot water, followed by friction 
with warm dry towels, will do good and is usually sufficient. The warm 
room, the blankets, and the flannel nightgown also tend to induce perspiration. 
More drastic measures are seldom called for in acute nephritis unless UKcmia 
is impending, when the hot-air bath may be a distinct service. 

All stimulating diuretics, such as the caffeine group of drugs, are 
to be avoided. When acute symptoms have quite subsided, 2 grains of 
theocin sodium acetate in 1 ounce of water, twice a day, may increase the 
permeability of the kidney. The method is not free from risk, as it may 
cause a return of haematuria if given too soon. A simple guide is the occur- 
rence of diuresis. Unless this occurs, the drug is doing no good and may 
do harm. Saline diuretics, such as potassium citrate, are safer. In so far 
as they produce diuresis, they do it by raising the osmotic pressure of the 
blood and thus drawing water from the cedematous tissues. The following 
prescription is mildly diaphoretic and diuretic : 

Pot. cit., grs. XV. 

Liq. ammon. acetatis, ")i. 

Sp. 80 th. nitr., ]\xy. 

Aq. camph. ad §i. To be taken every 6 hours. 

The addition of 5 minims of tincture of digitalis is advisable if the heart’s 
action becomes weak. 

Treatment of complications . — For the treatment of renal failure, see 
Urssmia. Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
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lines. (Edema of the glottis may call for scarification o^the larynx or even 
tracheotomy. 

After-treatment . — Bed is imperative until red blood corpuscles have dis- 
appeared from the urine and is advisable until albuminuria has ceased alto- 
gether. This may be impossible, since acute nephritis may go on to chronic 
nephritis, but there is a considerable advantage in prolonging the rest as 
much as possible. Bregid, butter, vegetables, puddings, eggs and then fish 
may be gradually added to the diet, according to the scale given under 
chronic nephritis, as the hsematuria and albuminuria diminish, but abstention 
from meat is advisable for some time, and meat extracts had better be alto- 
gether avoided. If ansemia result, 15 minims of the liquor ferri acetatis 
should be given, with 1 drm. of liquor ammon. acetatis in camphor water three 
times a day. Chills should be guarded against in every possible way, and 
the Joins may be protected by wearing a well-fitting cholera belt. 


CHRONIC PARENCHYMATOUS NEPHRITIS 

It is generally agreed that all chronic nephritis involving the parenchyma 
of the kidney is difTuse from the first, though naturally the interstitial changes 
take longer to manifest themselves. It is certain that when parenchymatous 
nephritis has existed for any length of time, there will be interstitial change 
as well. On the view here adopted, chronic parenchymatous nephritis or 
large white kidney is the subacute stage of a glomerulo-tubular inflammation. 
If the patient lives long enough, the kidney will pass into the sclerotic or 
secondarily contracted stage, often called small white kidney. Dalton 
believes that this later stage is more often seen than it was, because improved 
treatment enables more patients to reach it. 

.etiology. — It is most frequently the sequel of acute nephritis, though 
the initial attack may have been so mild as to have escaped notice. The 
kidney of pregnancy may develop chronic parenchymatous change. Alcohol, 
syphilis and malaria arc all credited with being able to cause it. 

Pathology. — I'he kidney is large and swollen ; the capsule strips easily, 
leaving a smooth white surface on which the engorged stellate veins are 
prominent. On section the cortex is increased and pale, while the pyramids 
are engorged. Microscopically, the glomeruli are large and irregular, with 
disorganisation of structure and thickening of the fibrous tissue of the capsule. 
The tubular epithelium shows swelling, fatty degeneration and desquamation. 
Casts of diflerent kinds are seen in the lumen of the tubules. The interstitial 
tissue is diffusely increased by new fibrous tissue. The vessels do not show 
any alteration except for some fatty changes in or close to the glomeruli. 
The heart may show some hypertrophy of the left ventricle, though not 
nearly so much as in the later stages of secondarily contracted kidney. 

Pathology of (edema in chronic parenchymatous nephritis . — Dropsy is one 
of the most characteristic features of the disease. Various explanations 
have been given of its causation. One of the earliest was that it was due 
to hydrsDinia from retention of water which the kidney could not excrete. 
But even total anuria need not cause dropsy, and Bowntree has shown 
that in glomerulo-nephritis the blood volume may be within normal limits. 
The next hypothesis was that the capillary endothelium was damaged by 
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toxins, and therefore became unduly permeable (Cohnheim). It has been 
shown experimentally, however, that such damage may actually hinder 
the passage of fluid from the blood to the tissues. Widal attributed oedema 
to the defective elimination of salt by the kidney, which led to accumula- 
tion of water by raising the osmotic pressure of the tissues. But if water is 
retained, salt must also be retained, and when diuresis is produced, salt is 
excreted also. Salt retention is, therefore, an inevitable consequence of oedema, 
rather than its cause. An important advance was made when Epstein 
showed that a feature peculiar to nephrosis and to chronic parenchymatous 
nephritis was a great reduction in the protein content of the blood and 
exudates, almost entirely affecting the albumin, so that the amount of 
globulin is always increased relatively and sometimes absolutely. In chronic 
interstitial nephritis, on the other hand, while the residual nitrogen fluctuates 
considerably, there is no change in the protein composition of the serum. 
In chronic parenchymatous nephritis the daily drain on the protein may 
even amount to 10 per cent, of the total protein in the blood. This causes 
•a fall in the osmotic pressure of the blood, giving the tissues the controlling 
power to absorb and retain fluid . In support of this view it may be mentioned 
that the oedema produced in perfusion experiments with normal saline or 
Ringer’s solution is prevented by the addition to the perfusing fluid of 
colloids which are in osmotic equilibrium with the colloids of the lymph and 
tissues. A weak point in this hypothesis is its failure to explain the dropsy 
of acute nephritis, which comes on long before any depletion of the proteins 
of the blood can occur. 

The tissue starvation in chronic parenchymatous nephritis is also shown 
by the high cholesterol content of the blood, comparable to that observed 
in advanced diabetes. That the blood serum in nephritis may be milky was 
noted by Bright, and subsequent observers have called attention to pseudo- 
chylous ascites in this disease. This cholesterol seems further to damage 
the kidney, while the abstraction of lipoids from tissue cells allows of imbibi- 
tion of fluid, with consequent swelling of cells. 

But the most usually acc.cptcd exphanation of renal dro 2 )sy to-day is an 
alteration of the affinity of the tissue cells for water as the result of an altered 
metabolism. In respect of the tissue change, the view expressed by Martin 
Fischer in 1910 is accepted, but not his interpretation that this change is due 
to an acidosis. In other words, the oedema is regarded mainly as a result of 
damage to the extra-renal tissues by the same agent that damaged the 
kidneys, rather than as a consequence of the failure of renal function. 

Symptoms. — These may be continued from those of acute nephritis. 
More usually there is an interval of apparently sriormal health. Then the 
patient begins to suffer from languor and digestive disturbances, followed 
by the combination of anaemia and dropsy, which gives rise to a very charac- 
teristic aspect. Hence the saying “ large white kidney, large white man.” 
The dropsy may extend to the serous sacs. The urine is scanty, probably 
20 ounces or less in the day ; its specific gravity is high, but urates are not so 
abundant as in the urine of the cardiac Indney. It contains a large amount 
of protein, usually about 0*5 per cent., as measured by Esbach’s method. 
Numerous tube casts will be found on sedimenting the urine, epithelial, 
fatty, granular and hyaline forms all being present. Red blood corpuscles 
may be found from time to time. Examination of the blood may show a 
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rise in the chlorides, while, on the other hand, there need be no increase in 
the blood urea. 

Vomiting and diarrhcna are comnfon and troublesome. Ulceration of the 
colon, probably due to the vicarious elimination of toxins by the bowel, is an 
occasional and dangerous complication. Areas of exudate, known as “ cotton- 
wool ” patches, and cedema of the optic disks — constituting albuminuric 
retinitis — may be found in severe cases. There* may be dyspnoea, due to 
acideemia, the result of diminished excretion of acid sodium phosphate. 
Secondary infections of the lung, pleura, pericardium or peritoneum may 
occur. 

If hypertrophy of the heart and a rise of blood-pressure fail to take place, 
the outlook is very grave, and death from uraemia or secondary infection is 
likely to close the scene. If, on the other hand, the blood-pressure rises 
and the heart hypertrophies, while the amount of urinary secretion may 
increase considerably over normal, and the dropsy subsides, the stage has 
been reached of 


SECONDARY CONTRACTED KIDNEY 

Pathology. — The kidney is small and its capsule is adherent. On 
stripping it a coarsely granular, mottled surface is exposed. The term 
small white kidney is therefore a misnomer. On section the mottled appear- 
ance is seen to extend throughout the cortex, some areas being red, the others 
yellow or white. Microscopically, the all’ected glomeruli are seen to form 
rather large homogeneous nodules. The characteristic glomerular changes 
are proliferation of the colls of Bowman’s capsule, with crescent formation 
and adhesion of visceral and jiarictal layers. In other glomeruli there may 
be marked fibrosis immediately round the glomeruli (pcri-glomerulitis). In 
any case the final changes arc in the direction of fibrosis and varying degrees 
of atrophy of the tuft. The tubules undergo cloudy swelling and fatty 
degeneration. Some tubular units atrophy and disappear completely. 
Others become dilated, more than normally tortuous, and their lining cells 
flattened. In others the cells increase in size, and the tubules which they 
line become enlarged and tortuous. The interstitial increase is chiefly round 
the destroyed glomeruli and tubuh's. The whole arterial system of the 
kidney usually shows hypertrophy of (he media and hyperplasia of the 
iiitima. 

The heart is hypertrophied, especially the left ventricle. The aorta is 
thickened, and ordinary atheromatous changes may occur at an unusually 
early age. • 

Symptoms. — This stage takes at least a year to develop after the onset 
of chronic paronchyniatoiis nephritis. The urine is increased, probably to 
80 ounces or more. The quantity of albumin is very variable, but is always 
more than that of chronic interstitial nephritis. Epithelial, fatty, granular 
and hyaline casts are present. Renal permeability to solids is lowered so 
that the output of water has to remain at a raised level if dropsy is to be 
avoided. Towards the end the secretion of urine is sure to fail, and urssmia 
is likely to follow. Signs of cardiac hypertrophy can be detected, and the 
blood-pressure is generally raised to something between 160 and 220. Albu- 
minuric retinitis, of the form described on p. 1281, is not uncommon. Later, 
8i 
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silver- wire arteries/' retinal haemorrhages, which are often flame-shaped, and 
oven glistening white patches (see p. 1287) are sometimes to be noted. In- 
farction of the lung may occur, causing pain, dyspnoea, haemoptysis with 
signs of consolidation, aid perhaps a pleural friction. It results from detach- 
ment of a clot in the right auricular appendix, and, being generally due to a 
secondary infection, marks a definite step downwards. There may be other 
signs of infection, such as*>pericarditis or peritonitis.^ But in the absence of 
complications life may be prolonged for several years. In some cases 
secondary contracted kidney arises insidiously without any preceding symptom 
or sign of acute nephritis. In these cases it is often not recognised until 
it has reached a terminal phase, which may make its first clinical appearance 
in the form of uraemia. The severest forms of this type of chronic nephritis 
have been described in infants only a few weeks or months old. In children 
it may cause infantilism (renal dwarfism). In these cases bone deformities 
resembling rickets often develop, associated with a low calcium content of 
the blood. There is another form, originally described by Rose Bradford 
•(1904), in which the terminal phase, uraunia, appears suddenly without 
warning in early adult life, and in which the. kidneys post mortem are reduced 
in size, are while and tibrotic, and show diffuse inflammatory changes of long 
standing. These types of chronic nephritis may have a normal or even sub- 
normal blood-pressure and a heart of normal size. There is no cedema. 
There is no history of acute nephritis or of disease commonly compli- 
cated by nephritis. They probably belong to the same clinical series and 
have an aetiology distinct from the secondary contracted kidney described 
above. 

Diagnosis. — The combination of dropsy, anjomia, albuminuria and 
cylindruria generally makes the diagnosis of chronic parenchymatous nephritis 
easy. In the dropsy with albuminuria of failing heart the oedema first occurs 
in the most dependent parts, while in nephritis the eyelids are first affected. 
In cardiac dropsy the liver will probably be enlarged and tender, and the 
urine will only contain hyaline casts ; the permeability of the kidney for 
dyes is not seriously impaired. Amyloid kidney may be accompanied by 
cachectic dropsy ; but the heart will not be hypertrophied and the blood - 
pressure is not raised. Moreover, a cause for amyloid disease, and the 
presence of amyloid disease elsewhere, are iLsually obvious. 

If there is no oedema the diagnosis has to be made from functional 
albuminuria, residual albuminuria and clironic interstitial nephritis. Func- 
tional albuminuria ouly occurs before tliirty and generally about puberty, 
albumin is absent from the urine secreted in the recumbent posture, casts are 
absent, with the possible exception of the hyaline variety, and calcium lactate 
may clear up the albuminuria for a time. Residual albuminuria, an 
uncommon condition, is not an indication of a progressive disease. The 
albuminuria is detected accidentally, there being no symptoms. The blood- 
pressure may, however, be slightly raised. There are no cells in the centri- 
fuged deposit of urine. In chronic interstitial nephritis the specific gravity 
of the urine is very low, and there is little albumin. Unless the heart is 
failing there will be no oedema. In extreme secondarily contracted kidney 
the picture may approximate closely to chronic interstitial nephritis. Fatty 
casts are not found in the latter. The estimation of blood urea should be 
carded out whenever there is a question as to renal efficiency. 
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Prognosis.— The outlook in chronic parenchymatous nephritis is always 
very serious. It is essentially a progressive disease, leading to secondary 
contraction. Death may occur froih ursemia, heart failure or secondary 
infections. If there is secondary contraction of the kidney, the outlook is 
still serious ; but with care life may be prolonged for several years. Death 
may be brought about in the same ways as in the parenchymatous stage. 
Retinal changes make jjhe prognosis more serioujf and “ woolly ** exudate 
with swelling of the optic disc generally foretells death within two years. 
Retinal haemorrhages and discrete white patches of degeneration in the 
retina are, however, of less serious significance. 

Treatment. — It is essential, as a prophylactic measure, that the treat- 
ment of all cases of acute nephritis should be thorough and prolonged. 
Septic foci, especially in the tonsils, should be looked for and thoroughly 
treated, as also should any syphilitic or malarial infection. Confinement to 
bed is only advisable during exacerbations, when dropsy is extreme, or when 
ureemia is threatening. The skin should always receive attention, and 
patients should sleep between blankets and be careful to avoid exposure to* 
cold and wind. 

Diet . — There has been a tendency to restrict the protein intake too much, 
since there is no evidence that the albuminuria is influenced by the amount 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the blood, while fats 
should be avoided to diminish lipiemia. That such a diet may markedly 
reduce oedema is true, but not necessarily by raising the protein content of 
the blood. Pro])ably tlie diuretic action of the urea formed from the high 
protein diet is largely responsible. It is, therefore, wise to estimate the 
blood urea, and if it is not raised, to carry out the urea concentration 
test (p. 1258), and only to make use of the high protein diet if this test shows 
at least 2 per cent, of urea. If it is below that figure we can arrive at the 
appropriate diet in this way. Chittenden has shown that nutrition can be 
maintained by a normal individual on 50 to 60 grammes of protein a day, 
which corresponds roughly to 1 gramme of protein per kilogram of body 
weight. The minimum protein allowance for a chronic nephritic should be 
this plus the amount of protein which he is losing in the urine, which, in a 
case of ordinary severity, will be about 6 grammes a day, or about the same 
as that contained in one egg. It may rise, however, as high as 25 grammes. 
Von Noorden has shown that nitrogen can be excreted in chronic nephritis 
satisfactorily, so long as not more than 9i grammes of protein are taken 
in a day. Above this amount, elimination may become irregular and un- 
certain. Wo may say, fhcreforc, that the theoretical minimum is 56 
grammes and the practical maximum 94. There is not a wide difference 
between these figures, and it may be added that a pint of milk, one egg, 
a quarter of a pound of fish, and 2 ounces of meat contain altogether 
63 grammes of protein. Allowing for the protein in bread and vegetables, 
it will be seen that the amount of nitrogen in this diet is sufficient, unless the . 
urea concentration test indicates a capacity to excrete more than 2 per cent, 
of urea, and the blood urea is not raised, when proteins may be given freely. 
Naturally meat extracts and cellular organs, such as liver, ladney and sweet- 
bread, should be avoided, because they contain a large amount of purin; 
that has to be excreted by the damaged kidney, which eliminates uric acid 
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with difficulty. This is contrary to the principles of physiological rest but, 
equally, such restrictions of diet must be avoided as would lead to failure of 
appetite and consequent wasting, whilb incapable of diminishing the albu> 
minuria. A much greater variety of diet than is usually allowed might be 
permitted ; cooked eggs and dishes made from eggs may certainly be taken. 
Raw eggs, however, contain certain indeterminate substances which may 
irritate the kidney. The^ distinction drawn betwetjn red and white meat 
is fallacious. Red meat is assumed to be more injurious, presumably 
because it is supposed to contain more purin, whereas the reddest meat 
contains far less than sweetbread. Chronic nephritics should not be re- 
stricted to milk, which is too dilute a form of food for them, and may increase 
the dropsy. An entirely salt-free diet is not to be recommended, though 
moderate restriction in this respect is probably wise. Salt can be replaced 
by lemon juice. In this way we can avoid increasing the miseries of an 
incurable disease by unnecessary restrictions. If nitrogen retention exists 
as shown by estimations of blood urea, a diet poor in protein should be 
*taken on one day in eacli week. Indeed, a day when the diet is restricted 
to fruit and sugar is often as useful in chronic nephritis as is the day of 
vegetable and egg diet in diabetes. But prolonged nitrogen starvation is 
as bad for the nephritic as for any one else, and in some cases increases the 
water-logging of the tissues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
But the strictest moderation must be enjoined. Tea and coffee used to be 
forbidden, because of the methyl-purins they contain, but in our opinion 
this restriction is unnecessary. 

Diuretics. — It is generally considered well to flush out the kidney in 
chronic nephritis ; but, before attempting this, we should consider what 
method of diuresis is to be used, how far it is desirable in an individual case, 
and how far it can achieve the end desired. 

Diuresis can be produced (a) by vaso-dilatation of the kidney, as by 
caffeine, theobromine, theocin or diuretin. These are direct stimulants to 
the renal epithelium, the vascular change being secondary. (6) By vaso- 
contriction elsewhere, which raises the blood-pressure and forces more blood 
through the kidney, (c) Increase in the quantity of circulating fluid. — (1) 
By absorption of water from the intestines, as by gi\dng the patient large 
quantities of fluid to drink. (2) By increasing the osmotic pressure of the 
blood. Urea and the saline diuretics, citrates, * acetates, etc., act in this 
way, drawing water from the tissues into the blood stream. 

The first group are usually unsuitable in chronic nephritis, since it is 
unwise to stimulate a damaged structure. Any of this class may cause 
an exacerbation with hsematuria. The same applies to juniper and scoparium. 
Theocin sodium acetate in doses of 2 grains twice a day renders the kidney 
more permeable, and may be followed by an improvement. But, unless it is 
followed by a prompt diuresis, its use should be discontinued. In general, 
it may be said that the stimulating group should be reserved for those cases 
where an increased flow is required and the kidneys are not organically 
dis^c^r as in failing heart. 
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^ As ta the second method of diuresis, since the blood-psressure is generally^ 
raised in chronic nephritis, it seems unnecessary to raise it further. Digi- 
talis is the drug usually employed fpr this purpose ; but it is now known 
not to raise the blood-pressure, its diuretic action being secondary to its 
efiect on the heart. Therefore, it should be used as a diuretic when the heart 
is failing, as it is liable to do at some stage in the course of this disease. Even 
here, it may fail if the yood-pressure is already hjgh. 

A marked feature of chronic nephritis is the defective adjustment of the 
kidneys to varying water supply. Von Noorden found that whereas a 
normal individual, with an average hourly diuresis of 52 c.c., excreted 723 c.c. 
for three hours after drinking 1800 c.c. of Salvator water, the nephritic 
hardly showed any response. As in acute nephritis, the drinldng of large 
amounts of fluid may, therefore, merely increase the oedema. The reaction 
to drinking a pint of water may be determined ; unless this definitely increases 
the quantity of urine, it is no use persisting with attempts to flush out the 
kidney. 

As explained under Acute Nephritis, the saline diuretics are the leasts 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the oedema. Urea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. Some of the newer diuretics, such as euphyllin 
and salyrgan, appear to act by liberating water from extra-renal tissues. 
In this way they would come under heading (c) but they do not seem suitable 
in chronic nephritis. One to 2 drachms of ammonium chloride is given 
on each of two days before giving J-1 c.c. of salyrgan, this treatment being 
repeated at intervals of three to nine days. 

Diaphoretics , — The arguments for and against diaphoretic measures 
will be found under UTa3mia. Diaphoretic drugs are not suitable for the 
routine treatment of chronic nephritis, as a moist perspiring skin renders 
the patient more liable to chills — always a danger in this disease. A course 
of hot-air baths may sometimes be helpful when there is evidence of salt 
retention. If they are followed by diuresis they are doing good. 

Purgation . — Free elimination by the bowel is here, as in other forms of 
nephritis, a prime requisite. Habitual loose stools arc, however, to be 
avoided, because they weaken the patient and promote the absorption of 
intestinal toxins. The special liability to mercurialism renders calomel 
unsuitable for routine treatment. 

Paracentesis . — Removal of the oedematous fluid by Southey’s tubes 
is seldom practised now, though occasionally simple incisions are made. 
But the wounds are likely .to suppurate, and the fluid will reaccumulate as 
long as conditions remain unfavourable. Some authorities recommend 
draining the fluid into the legs, by keeping the patient in a sitting posture. 
In this way the fluid, which is presumably loaded with toxic substances, 
is removed from the vital organs. 

Transfusion . — Epstein has advised transfusion of healthy blood, accom- 
panied by removal of an equal quantity of blood from the patient, with 
the object of increasing the protein content while removing toxins. 

Decapsulation . — This procedure was recommended by Edelbols in 1900 ; 
but in many of the recorded cases it was evidently unnecessary, and in 
some others unsuitable. The operation, therefore, fell into disrepute, and 
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in spite of a recent' revival has not stood the test of experience. It is recom- 
mwded in the treatment of nephrosis if adequate treatment on conservative 
lines fails to relieve the oedema. c 

Climate is a valuable help. In this country, Ventnor or anywhere on 
the south coast from Bournemouth westward is the most suitable climate 
that can be obtained. Egypt generally suits such patients particularly 
well. Madeira or California is also quite suitable. Jl'he wind and the more 
violent fluctuations of temperature on the Riviera render it much less 
advisable. 

Treatment of complication fi. — These are uraemia, heart failure and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitis. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that the kidney, once damaged by 
chronic nephritis, cannot completely recover, and the main thing is to attune 
the mode of life to a low key, subjecting the patient to as little strain as 
possible. He may have a considerable variety of food, provided that the 
iintake of protein is regulated in the way described above, and that he takes 
very little purin and salt. He can be helped by saline diuretics and un- 
irritating preparations of iron, such as liquor ferri acetatis. He will do all 
the better if his medical man realises that many of the metliods recommended 
in the treatment of this disease are impotent, where not actually harmful. 


CHRONIC INTERSTITIAL NEPHRITIS 

Synonym. — Granular Kidney. 

In chronic interstitial nephritis there is an insidious inflammatory condition. 
It is impossible in the jjresent state of knowledge to give even a general 
definition of this form of kidney disease, but in the description which follows, 
the distinction from secondary contracted kidney on the one hand, and 
from hyperpiesia on the other hand, will be clearly made. 

Etiology. — The disease is commoner in men than in women, and occurs 
more frequently as the fiftieth year is approached and passed. It is rarely 
found in young children. Poisons circulating in the blood arc the most import- 
ant cause. Such may occur in alimentary toxaemia, in which case diamines are 
absorbed, and in focal sepsis. Gout, lead poisjoniiig and alcohol are credited 
with special power of damaging the kidneys. Syphilis is not a cause. 

Pathology. — The kidney tends to be reduced in size, is tough, and red 
in colour. The capsule is adherent, leaving a finely granular surface on 
stripping. Sometimes the capsule is thickened aiid splits on attempting to 
strip it, thus giving an erroneous impression of a smooth surface. Retention 
cysts may bo seen, both on the outside and the inside of the organ. On 
section the cortex is reduced ; not only is it shrunk from without inwards, 
making the organ smaller, but the increase of intrapelvic fat shows that it 
has also shrunk from within outwards. The vessels are unduly prominent. 
The glomeruli show signs of inflammatory reaction, and the interstitial tissue 
in their neighbourhood is increased and infiltrated with small cells, generally 
of the mononuclear type.’ These, areas of disease are patchy, and form 
wed^e-shaped areas, with their apex towards the cortico-^medullary zone. 
The intervening areas of renal tissue show little or no change. The histological 
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lesions in the arteries interlobnlares and vasa afferentia,»as also the patchy 
small-cell infiltration in the kidneys and evidence in some glomeruli of pro- 
liferation of the cells of Bowman’s capsules, provide evidence of inflammatory 
reaction, and this is a primaiy event in the pathology of the disease. The 
distribution of the renal lesion in chronic interstitial nephritis is distinct 
from that^ secondary contracted kidney, for in the latter the lesion is 
diffuse and eveiy glomerulus is more or less altered jn structure. In advanced 
cases of chronic interstitial nephritis, however, the extent of structural 
alteration extends and becomes more diffuse, so that it may be as difficult 
to make the differential diagnosis from secondary contracted kidney histo- 
logically as it is clinically. 

On account of the toxaemia resulting in chronic inflammatory changes in 
the kidney, cardio- vascular hypertrophy occurs. The suprarenal glands are 
often enlarged, and this, like the cardio-vasciilar hypertrophy, is to be 
regarded as an expression of physiological response to persistent hypertension* 

Symptoms. — The subject of chronic interstitial nephritis often fails to 
seek medical advice until the condition has become well advanced. Th^ 
symptoms of which he complains are protean in character. Thus, he may 
complain of polyuria, but tlie passage of a larger amount of urine is often a 
source of pride rather than of anxiety, h octurnal frequency of micturition 
may be the initial symptom. If th(i patient has to pass water more than 
once during the night there is probably polyuria. On the other hand, the 
symptoms of high blood-pressure, such as headaches, a sense of fullness in 
the head, giddiness, and tinnitus aurium, may be first apparent. Thickening, 
with retraction of the ear-drum, may be found. The patient may complain 
of migraine or neuralgia. “ Dead fingers ” and muscular cramps may result 
from the peripheral vaso-constriction. Failing vision, due to arterio-sclerotic 
retinitis, may lead the patient to seek advice from an ophthalmologist. 
The so-called “ silver-wire ” arteries and retinal ha3morrhages, which are 
often flame-shaped, are often present. Glistening white patches, probably 
degenerative, and occasionally oedema of the disks constitute arterio- 
sclerotic retinitis, which is characteristic of this form of Bright’s disease. 
Sudden amaurosis is evidence of uraemia. Detachment of the retina may 
occur. Haemorrhages are quite common, and cpistaxis, sub-conjunctival, 
gastric or renal haemorrhage, and even apoplexy may be an early event. 
Instead of the plethora of hyperpiesia. with a well -nourished body and high 
colour, there is a sallow tinge in the complexion, and loss of weight. 
Gastric disturbance is a common feature. It is often cliaracterised by loss 
of appetite and even distaste for food and nausea, indicating the presence 
of a definite, though low-grade, toxiemia. On closer examination, the signs 
of renal disease are more apparent. 'J'be urine is increased in quantity, 
and its specific gravity is low, usually lying between 1008 and 1012. It 
generally contains a trace or cloud of albumin, though this may be lacking 
in the urine passed on rising. 'J'he protein constituents of the blood are 
not altered, but there are marked fluctuations in its non-protein or residual 
nitrogen, corresponding to the degree of functional deficiency of the 
kidneys, and in later stages of the disease non-protein nitrogen may reach 
the figures reached in secondary contracted kidney. Physical signs of 
persistent hypertension, described elsewhere, are often present, atid cardiac 
hypertrophy will ensue. QSdema of the ankles only occurs when the 
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heart begins to fail Indications of cardiac dilatation may be met with. 
Cheyne-Stokes respiration may occur, especially if the heart begins to fail. 
“ Asthma ” is cardiac or uraemic in origin. Emphysema is not uncommon 
in chronic interstitial, nephritis, for loss of elasticity is a factor in both. 
Consequently there may be bronchitis, and intercurrent pulmonary diseases, 
such as pneumonia, are more frequent and more dangerous.^ A furred 
tongue, urinous smell in the breath, anorexia and dyspepsia are common. 
Vomiting and diarrhoea arc suggestive of chronic uraemia. 

Complications. — The principal complications are due to failure of the 
pump, the tubing, or the filter. In other words, the heart may fail, causing 
venous congestion ; the artery may give way; as in cerebral haemorrhage ; 
or the renal excretion become so inadequate as to lead to uraemia. Glycosuria 
is sometimes found. This may be due to alcoholic excess, a factor in the 
causation of the interstitial nephritis ; or to the damaged kidney leaking 
sugar, in which case the blood sugar will be subnormal ; or possibly to over- 
action of the suprarenals. 

^ Diagnosis. — This rests on the combination of urinary and cardio- 
vascular signs. The differential diagnosis from hy])erpie8ia is discussed on 
p. 1045, and that from secondary contracted kidney on p. 1282. 

Prognosis. — If the condition be recognised early, there may be a satis- 
factory response to treatment. In so far as there is a structural change in 
the kidney it is permanent, but when it is not advanced it is compatible 
with many years of useful life if the patient takes care. The tests for renal 
permeability afford useful prognostic evidence. Any evidence of cardiac 
dilatation, or of urasmia, even of the chronic variety, makes the outlook much 
less satisfactory. Retinal changes are of ill-omen. The prognosis is better 
in hyperpiesia than in chronic interstitial nephritis, and better in chronic 
interstitial nephritis than in secondary contracted kidney. 

Treatment . — Prophylactic avd general . — The timely discovery of a trace 
of albumin and casts in the urine should act as a danger signal, enabling the 
brake to be applied before disaster occurs. If a rise of pressure be discovered 
before this stage is reached the opportunities for successful treatment are all 
the greater. Late hours, evening meetings in stuffy rooms, especially when 
accompanied by heated political discussions, are to be condemned. In few 
conditions are both the dish of herbs and contentment more essential, and 
the stalled ox and strife more injurious. 

Exercise in the open air, without strain, and not sufficient to affect the 
pulse or respiration, is a great help in the early cases. Golf seems to be the 
best form of exercise for those liable to these degenerative changes. Baths 
may be a valuable aid. A cold bath is inadvisable, but a warm one, either 
at night or oh rising, is beneficial. The advantage of the effervescing Nauheim 
bath is not so certain, as it lowers blood-pressure by direct vaso dilatation 
and may be followed by faintness. Plombiferes douches are recommended 
when there is a suspicion of intestinal intoxication. They should not be 
given more than two or three times a week for 3 weeks at a time ; the pressure 
employed should not be more than 18 inches. An annual course of balneo- 
logical treatment is often helpful ; regulation of life, freedom from worry and 
change of surroundings are of more importance than the chemical ingrements 
of the water. Climatic treatment should be on the same lines as in chronic 
diffuse nepluritis. The Riviera and high altitudes are specially unsuitable. 
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Dietetic , — The bulk and the number of the meals Should be reduced; 
roasted meats should be eaten sparingly, while animal soups, gravies and 
internal organs should be avoided altogether. On the other hand, fruits, 
green vegetables, farinaceous and non-nitrogcnous foods may be taken 
freely. The salt added at table should be stopped, and in severe cases a 
salt’free diet may be advisable for a time. If the pressures show a continued 
tendency to rise, a few ^ays’ rest in bed on a milk^diet is advisable. Coffee, 
tea and tobacco should' be limited and in some cases excluded ; thus, tobacco 
should be forbidden if it cause cardiac pain or distress. Alcohol is usually 
bad, except when the heart is wealc or the appetite poor, when a small 
quantity may be allowed with food. Moderate restriction of fluids does 
not diminish nitrogenous excretion and spares the heart. 

Drug treatment , — The bowels should be kept open, to eliminate both toxins 
from the body and pressor diamines from the bowel. Sodium or magnesium 
sulphate are specially useful for this purpose, as they combine with the 
putrefactive substances and render them inactive. Habitual loose stools 
should be avoided, both because they are weakening, and because there is 
reason to believe that poisons are more readily absorbed by bowels that are 
empty and full of gas. A weekly dose of calomel or mercurial pill will help ; 
but, as in other forms of nephritis, there is a risk of mercurialism if they are 
given more frequently. Indiscriminate attempts to lower arterial tension 
by vaso-dilator drugs are to be condemned. We do not know what is the 
correct pressure for a particular degree of interstitial nephritis, but we do 
know that some elevation of pressure is necessary. Sometimes it may be ^ 
necessary to lower pressure directly, just as it is compulsory to lower tempera- 
ture in hyperpyrexia. In that case, those drugs should be selected which 
have a slow and prolonged action. The fall of pressure produced by amyl 
nitrite is quite transitory, while nitro-glycerine only acts for 40 minutes. 
Their usefulness is therefore confined to anginal attacks. Erythrol tetra- 
nitrate in half-grain doses, on the other hand, produces a fall lasting 6 hours. 
It may, however, occasionally ])roducc severe headache. The action of 
mannitol is also prolonged. A tablet composed of sodium nitrite, gr. 
erythrol tetranitrate, gr. mannitol nitrite, gr. J, ammonium hippuiate, 
gr. i, may be given once or twice a day for a time. But the usefulness of 
vaso-dilator drugs is very limited, and they may be dangerous. Thus, 
coronary thrombosis is more likely to occur with a falling pressure. More- 
over, the inability of the kidney to excrete a concentrated urine demands a 
rise of pressure to enable it to excrete sufficient dilute urine for adequate 
elimination. Potassium iodide is more useful, because it does not act by 
direct vaso-dilatation, but probably aids in the elimination of the toxins 
concerned, just as it does in the case of mercury, lead and the syphilitic poison. 
One to 3 drachms of the T in 500 solution of collosol iodine may be given 
in water three times a day if there be intolerance to potassium ioi^de. The 
tinct. iodi of the French Codex in doses of 3 to 5 minims is sometimes helpful, 
as are small doses (gr. J to 1) of thyroideum siccum. Iodine is likely to be 
of more value when the vascular disease is marked, and is of little value when 
the kidney changes arc extensive. Venesection is to be looked upon rather as 
an aid in an emergency arising from high pressure than as a routine treatment. 
Patients who are nervous about themselves should not be told the reading of the 
manometer, and they should never be allowed to read the index themselves. 
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Treatment of co^fipUcations , — ^DyspncBa is due to urssmia or failing heart, 
and should be treated by the measures appropriate to those conditions. 
Complete rest is indicated if the heartf begins to fail, and 5 to 7 minims 
of tincture of digitalis should be given every 4 hours. Nitrites given on the 
plan already described may help to tide over a difficulty, and oxygen will 
spare the work of the right heart. Venesection may be tried. Although 
morphine is risky in diseases of the kidney, it may afford great relief in cardiac 
distress, and may be cautiously tried. Full doses of sodium bicarbonate 
may help if there is any acidaemia. But cardiac symptoms indicate a down- 
ward step in granular kidney. Henceforward, we are on the horns of a 
dilemma ; if the pressure be allowed to become too high, there is danger of 
either cerebral haemorrhage or cardiac failure, while if it be lowered too much, 
the urinary excretion becomes inadequate. Epistaxis is a safety-valve and 
should not be checked too soon, and haematuria is similar in character. 
Digestive disturbances are due to a mild chronic uraemia, and should be 
treated by free purgation and limitation of the nitrogen intake. Insomnia 
is due to high tension, and may yield to 20 minims each of sp. mth. nitrosi, 
sp. 8Bth. CO. and sp. ammon. aromat., well diluted. Another remedy is 
20 grains each of bromide and chloralamide. It may be occasionally necessary 
to resort to morphine to break tlie sequence of restless nights which are 
exhausting the patient, but; as stated in the article on uraemia, its use is not 
free from risk. 


HYPERPIKTIC KIDNEY 

In this form of renal disease the vascular changes are of greater importance' 
than the renal, and it will only be necessary to make a brief reference to 
it here. 

iEtiology. — Ihe a?tiology is the same as that described under Arterial 
Hyi^ertrophy (pp. 1015, 1016) and llyj)crtcnsion (p. 960). 

Pathology. — The chief kidney changes are in the small vessels. They 
consist of medial hypertrophy and thickening of the intima. The latter 
may go on to fatty d(»gencration and obliteration of the lumen of the vasa 
ailerentia, and so cause ischeemic fibrosis of the glomeruli with atrophy of 
the associated tubules. Thus, the changes in the renal parenchyma are 
largely degenerative in character, rather than the inflammatory changes seen 
in chronic interstitial nephritis. The kidney is slightly reduced in size, and 
is somewhat firmer than normal. On section, the fine radial striation in the 
cortex is preserved, and throughout the organ the small arteries are pro- 
minent. Hiatologically the essential lesion is a thickening of the intima of 
the vasa afferentia and the interlobular arteries, with hypertrophy of the 
media. In the early stages there is cellular proliferation in the intima and 
increase of hyaline material. At a later stage there is fatty degeneration 
in the terminal arterioles in contrast to their parent vessels, in which little 
or no fatty degeneration is found. The thickening of the intima may lead 
to obliteration of the lumen, with fibrosis and atrophy of the glomerulus 
and its tubules. At a later stage, too, owing to fatty degeneration and 
atrophy of the muscle fibres of the media, the media may be actually thimer 
than normal. These changes, like those described in chronic interstitial 
nephritis, have a patchy distribution in the organ. The fibrous connective 
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tissue in the immediate neighbourhood id thickened, but there is no glomer- 
ulitis and little or no small-celled infiltration, in contrast to the inflammatory 
reaction found in chronic interstitial nephritis. The vascular changes 
described above were originally termed arterio-capillary fibrosis by Gull and 
Sutton. They were first accurately described by Jores under the term 
difluse hyperplastic sclerosis. 

Symptoms and %eatment. — The patient is generally plethoric, with 
high colour, and is usually well nourished. The symptoms and treatment 
are described under Supernormal Blood-pressure and Arterial H 3 rpertrophy, 


SENILE OR ATHEROMATOUS KIDNEY 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it is only necessary to deal briefly with the 
affection. 

Pathology. — The kidneys show depressed red areas, which are due %o 
contraction of fibrous tijsuc along the distribution of particular interlobular 
arteries, and, therefore, tend to be conical in form, with their base to the 
surface of the organ. There is an absence of cardiac hypertrophy ; the 
pressure in the diseased arteries falls below that necessary for glomerular 
excretion. The aliccted glomeruli accordingly shrink, and the connective 
tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together, and undergo fatty and fibrotic 
changes, 'fhe atheromatous kidney is, therefonj, generally due to atroph]f 
following insufficient circulation, with consequent fibrosis. 

Symptoms and Diagnosis. — There may be gradual failure of the physical 
and mental powers- -described by Allbutt as “ contraction of the spheres of 
bodily and mental activity — rather than the more dramatic events of 
chronic interstitial nephritis. There is a trace of albumin in the urine. The 
radial artery is thickened and tortuous. The blood-pressure is not high, and 
there is an absence of cardiac hypertrophy. Death by cardiac failure or 
intercurrent affections is the commonest ending, while cerebral hcemorrhage 
and uraimla arc unlikely. 


UR.®1JA 

A damaged kidney not only allows materials to escape which it should 
retain, but retains those which it should excrete. When this renal incapacity 
is sufficiently pronounced it leads to a metabolic disaster to which the name 
of ursBmia is given. 

The term should be limited to those toxcomic states which complicate or 
terminate severe kidney disease, and in which urea retention occurs. At 
the same time the use of the term ursBinia cannot be limited to the time at 
which the blood urea rises above its normal limit, both because the term has 
always been used in a clinical rather than a chemical sense, and because 
clinical manifestations of uraemia may precede its chemical recognition. 

Certain conditions which clinically resemble uraemia are to be serrated 
from it under the term pseudo-ursemia, because they have a difierenl 
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pathology, and at n6 time in their course, even in a terminal phase, does the 
blood urea rise above normal limits. 

The commonest cause of pseudo-ursemia is cardio- vascular disease. Under 
this heading arc to be included the convulsive seizures and varied evidence 
of cerebral disturbance in arterio-sclerotic subjects, in whom the symptoms 
are due to vascular lesions, sometimes limited to capillary areas, in the brain. 
Heart failure, when responsible for cerebral disturbance, nocturnal dyspnoea, 
Cheyne-Stokes’ breathing, and on occasion psychosis’ belongs to the same 
order of events and has to be distinguished from true ursemia. 

In eclampsia the clinical picture may closely simulate uraemia, but it is 
distinguished from it by the fact of its complicating pregnancy, by the absence 
of a true nephritis, by the normal blood urea, and by the other clinical features 
of eclampsia. Nephrosis may be complicated by convulsions and other 
signs of cerebral disturbance. In this disease also the blood urea is normal 
or below normal. Because of its similarity to eclampsia it is sometimes put 
under the separate heading of pseudo-eclampsia. In some at least of these 
oases of eclampsia and pseudo-eclampsia, Traube’s explanation of the 
cerebral symptoms, first put forward in 1860, may hold good. Traube 
suggested that the cerebral symptoms of urjemia were due to oedema of the 
brain and consequent disturbance of the cerebral circulation. This theory 
is supported by the presence of cerebral oedema found post mortem in some 
cases, but that it is not the whole explanation is evident from the fact that 
the clinical and post-mortem findings are not always consistent. 

True uraemia belongs to a difierent category of events, because it is 
always characterised by urea retention unless the full evolution of the 
disease is cut short by a fatal intercurrent event. It can be defined as 
a toxaemic state complicating or terminating severe kidney disease, and 
accompanied by retention of urea and other amine bodies at least in 
its terminal phase. It is to be regarded as a clinical condition, vary- 
ing greatly in its symptomatology, but, as Clifford Allbutt pointed out, 
generally characterised by anaemia, headaclie, nausea, lethargy, retinitis, 
convulsions or coma. The complete explanation of true uraemia in bio- 
chemical terms is not yet clear, but there are many factors in support of the 
so-called retention theory. 

In view of the high blood urea content in severe uraemia, urea retention 
mi^t be regarded as the simplest explanation of the condition. Although 
the administration of massive doses of urea causes headache, giddiness, 
apathy, drowsiness, bodily weakness, nausea and diarrhoea, which arc 
symptoms characteristic of chronic uraemia, urea retention fails to explain 
the conditioi; completely, because symptoms of uraemia may be present in a 
patient in whom the blo^ urea is not excessive. 

The retention of other renal excretory products, such as indican, uric 
acid and the salts of urine, may contribute to the uraemic state. Thus 
Harrison has shown that the colour reaction described by C. H. Andrewes 
in the blood of urasmic patients is due to retention of indican. Again, when' 
the hypobromite method is used for the estimation of urea in the blood or 
cerebro-spinal fluid, other nitrogenous products than urea are estimated. 
The urease method gives the amount of urea only, so that the difference 
between the results obtained by these two methods is an indication of the 
quantity of amine bodies other than urea, and to these bodies some at least 
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of the toxic factors are probably due. It is, however* a strong argument 
against the retention theory in any form that in complete suppression of 
renal function, such as occurs when the ureter of a single kidney is com- 
pletely destroyed by any cause (4scoli’s urinsemia), the clinical picture 
IS entirely different from that of urasmia complicating acute and chronic 
Bright’s disease. Ascoli says : “ Severe urinsemia in man is chiefly mani- 
fested by bodily weakness and languor which ofUin appear before any other 
symptoms, but generally lead to progressive mental weakness and exhaus- 
tion, often terminating with great suddenness. The greater part of the 
most prominent symptoms of uraemia are, however, lacking, especially the 
severe and acute mental disturbances, the sudden amaurosis, and the 
epileptic phenomena in general. Only in occasional cases do the symptoms 
resemble urfomia.” The name of latent urcemia is sometimes given to this 
condition, but it is hardly suitable. 

If, then, we abandon the view that urfemia is due to retention of one 
or more of the normal constituents we are thrown back on one of three 
explanations if ura3mia is a toxic process. It might be due to : (1) Some 
precursor or derivative of urea. (2) Loss or alteration of an internal secre- 
tion of the kidneys. (3) Some product of abnormal metabolism. 

The immediate precursor of urea is ammonium carbamate, from which 
it can be formed by simple dehydration. As the liver is the site of this 
change, hepatic insufficiency would lead to carbamate in the circulation, 
and this has been invoked to explain urjemia. In puerperal eclampsia 
and acute yellow atrophy the toxic symptoms may be thus produced, as 
there is extensive destruction of liver cells. But in uraemia definite changes 
in the liver are unusual, and a relatively small amount of hepatic tissue is 
sufficient to convert enough ammonium carbamate into urea. Frerichs put 
forward the opposite view, that retention of urea in the body was followed 
by a reversal of this change, and he produced symptoms similar to those 
of uraemia by intravenous injections of ammonium carbamate. But the 
amount of ammonia in uraemic blood is not so great as in the blood of some 
diabetics in whom symptoms of uraemia are lacking. 

Before uraemia can be referred to loss of the internal secretion of the 
kidney, the existence of such secretion must be proved. The evidence 
usually quoted is Rose Bradford’s observation on the effect of partial nephrec- 
tomy in dogs. When the amount of kidney substance was largely reduced 
he found that the excretion of urea was increased. He suggested that the 
internal secretion of the kidney regulated nitrogenous katabolism, which 
in its absence went on unchecked. But Beddard and Bainbridge found 
that the increased output of urea occurred only as a terminal event when 
the animal was so ill that it was unable to take food and was starving. And 
it has long been known that after starvation for some time there is a rise 
of urea excretion — ^when the reserve of fat has been exhausted and the 
animal is reduced to living on its tissue protein alone, a condition under 
which life cannot be long supported. 

Allied to this view is the hypothesis that the autolytic products of the 
kidney are the cause of urjemia. But in chronic interstitial nephritis the 
lesion is so slowly progressive that the amount of such products in the 
circulation at any one time must be infinitesimal, and yet the fatal issue 
may bo due to uraemia. 
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We are therefore thrown back on the third hypothesis, that the defective 
excretion leads to the formation of abnormal products from perverted 
metabolism. It may be that there is one specific substance or a number 
of abnormal bodies responsible. The fact that the clinical manifestations 
are so various does not in itself prove the existence of different toxins. 
Alcohol can produce delirium tremens, peripheral neuritis, cirrhosis of the 
liver or cardiac cnlargem(¥it under different condit^ns. But the demon- 
stration by Lewis and Barcroft that there is a non-volafile acid 00 mia in urseraic 
dyspnma is a strong point in favour of multiplicity of toxins, for this acidaemia 
will not produce the other manifestations of uraemia. Marriott and Howland 
attribute this acida3mia to the failure of the Iddney to excrete acid phosphates. 
As to the nature of any other toxins we arc still in doubt. Choline, a sub- 
stitution product of ammonia formed from breaking down of the complicated 
fat of the nervous system, has been suggested, but this is unlikely, as it is 
a body of comparatively feeble toxicity and lowers blood- pressure, which 
usually remains high in this condition. A more promising suggestion is 
tfimethylamine, another substituted ammonia. The so-called urinous 
smell in uraemia is due to this body, and the smell is absent in the urinfcmia 
of simple suppression. Golla found that it was present in traces in normal 
urine and blood, but that it was increased tenfold in tliei blood of uraemic 
patients. In complete obstructive supjjression. on the other hand, it was 
normal in amount. Plxpcrimentally trimethylamine has induced severe 
epileptiform convulsions. 

We may conclude that at any rate some of the symptoms of uraemia are 
due to a toxaemia acting on the nervous system caused by the abnormal 
metabolic products resulting from inadequate excretion b}^ a diseased kidney. 
Some of the symptoms, such as increased nerve excitability and localised 
muscular twitchings. have been attributed to a fall in the blood calcium by 
de Wesselow, and Izod Bennett compares such twd tellings with those of 
tetany. 

Symptoms, — A convenient clinical classification of the types of uraemia 
i.s : (1) Cerebral in the fulminating and acute cases ; (2) Respiratory in the 
subacute cases ; and (3) Gastro-inteMinal in the chronic cases. The terms 
acute and chronic apply to the uraemia and not to the disease responsible 
for it. But each of these types is really nervous in origin. Usually the first 
type begins with severe headache. Drowsiness and twitchings of the face 
and hands follow. The twitchings may become aggravated into epileptiform 
convulsions, and the drowsiness may deepen into coma, ending in death. 
But several important departures from this course may occur. Sudden 
loss of vision, amaurosis, i.s not infrequent, althfiugh the fundi may not 
show the changes characteri.stic of albuminuric retinitis. Local palsies, 
hemiplegia or monoplegia, may ceme on spontaneously or after a convulsion, 
and are frequently due to small vascular lesions. Intense itching of the 
skin, tingling and numbness of the extremities, muscular cramps or insomnia 
may usher in the more serious symptoms. Sudden mania or delusional 
insanity may be the first and a very misleading symptom. Generally the 
cerebral type is rapidly fatal, but convulsions and amaurosis, though 
more striking, are less grave than the other s;^mptoms. In the epidemic 
of war nephritis we saw seven instances of urserriic convulsions with complete 
recovery from the nephritis. 
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The commonest respiratory symptom is the paroftysmal dyspnoea, to 
which the name of ursomic asthma is given. It is associated with a fall in 
the CO 2 of the alveolar air from the normal 5 per cent, to 3 per cent, or loweri 
There is diminished alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attention to the hissing character of the 
respirations in this condition. In all types of ursemia there is a tendency 
to stomatitis, and this js perhaps particularly so in uraemic asthma. Rose 
Bradford says that the combination of dyspnoea of a hissing character in a 
drowsy patient with bleeding gums is very typical of the uraemic state. At 
first there may be no signs in the chest except the ordinary cardio-vascular 
signs of chronic nephritis, but as the attack proceeds there are usually 
abundant moist sounds from the onset of oedema of the lungs. The heart 
fails, the patient becomes steadily waterlogged, slipping down into the bed 
from the orthopnocic position as he becomes more and more drowsy. The 
fatal issue may not occur in this way, however, but from development of 
some of the more acute nervous symptoms. 

Less common than this paroxysmal dyspnoea is Cheyne-Stokes’ respira^ 
tion. The whole of the cerebral functions may then show a curious 
periodicity ; thus the pulse quickens during the noisy breathing, the pupil 
dilates, the patient becomes more conscious and restless. As the apnoeic 
pause succeeds the pulse slows down again, the pupil contracts and the 
patient becomes quieter or even comatose. 

The gastro-intcstinal symptoms are nausea, hiccough, vomiting and 
diarrhoea. The gastric part of these symptoms may be very chronic. Any 
practitioner who neglects systematic examination of the urine will sooner 
or later treat a case of uramiia as one of simple dyspepsia. Apart from 
the urine, there is, however, one signiheant point : the dyspepsia may 
improve under tr(3atment while the vomiting persists. In simple dyspepsia 
vomiting is never the last symptom to clear up. It is stated that this 
vomiting has no relation to meals, but this is far from being invariably true. 
Vomiting may occur only then, and so the mistake is made. In severer 
cases the vomiting may be quite uncontrollable, when the prognosis becomes 
correspondingly grave. 

Attacks of diarrhoea are not uncommon in chronic nephritis and are not 
in themselves significant of uraemia. The amount of nitrogenous excretion 
occurring by the bowel, when urinary elimination is inadequate, irritates 
the intestine and leads to the so-called albuminuric ulceration. Another 
explanation of this condition is that haemorrhages which occur here as else- 
where iu chronic nephritis are the precursors of the ulceration. There may 
also be an intense catarrhal or even diphtheritic ” colitis. Here, therefore, 
there are local lesions sufficient to account for symptoms usually referred 
to uraemia, for such lesions arc conspicuously absent at least in the asthmatic 
and gastric symptoms. It is accordingly inadvisable to call these symptoms 
uraemic, as is generally done. At any rate the term should be confined to 
those violent choleraic attacks which are out of all proportion to the local 
lesions. Both the vomiting and diarrhoea are sometimes regarded as an 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher percentage of amines than the blood certainly suggests this. 

In this way all the symptoms of uraemia could be regarded as due to 
toxins acting on the central nervous' system, though sometimes manifesting ^ 
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themselves by local action on the mednllaiy centres controlling respiration 
and vomiting. It is in accordance with what we find in other diseases, 
diphtheria, syphilis and lead poisonmg, for a circulating toxin to exhibit 
tms selective action on the nervous system. Evidence is, however, accumu- 
lating that vascular lesions in the brain play a larger part in the production 
of the ursemic syndrome than was previously thought, while terminal in- 
fections are frequently responsible for some of the symptoms. 

Diagnosis. — This brief account of the symptoms of ureemia will indicate 
also some of the pitfalls besetting diagnosis. One of the chief points in the 
differential diagnosis of urjemia is the distinction between it and pseudo- 
uraamia due to cardio-vascular disturbance. This has already been referred 
to. It may be a matter of considerable difficulty to distinguish between the 
transient hemiplegia due to uraomia from one due to cerebral thrombosis. 
In both there may be chronic interstitial nephritis with its urinary 
and cardio-vascular signs. In both the blood-pressure may be high and 
rising. But coma usually comes on sooner in hcomorrhage and becomes 
profound more rapidly. Ophthalmoscopic examination may be of great 
assistance, the existence of albuminuric retinitis pointing to uraemia. Some 
cases of cerebral tumour without localising signs, but with the classical 
symptoms of headache, vomiting and optic neuritis may be very difficult 
to distinguish from ursemia, if there is chronic nephritis as well, — a not 
very uncommon complication in syphilitic tumours of the brain. But such 
cases are more chronic in their course than uraemia. If the cerebral type 
of uraemia be accompanied by pyrexia, as it sometimes is. the question of 
meningitis must be considered. Lumbar puncture may then throw light 
on the case by the cytology, bacteriology and urea content of the fluid. 

Cases of cardio-vascular disease in which the left side of the heart is 
failing may simulate uraemia. The urine is loaded with urates, twitchings 
do not occur, and the urea content of the cerebro- spinal fluid is low. Accord- 
ing to Canti such cases occur after 45, while true urajmia is commoner before 
that age. 

Other causes of coma must be taken into account, — alcohol, status 
epilepticus, trauma, opium, diabetes and the apoplectiform onset of general 
paralysis. The urinous smell of the breath may be a help. I'hc fact that 
there is a fair quantity of urine may be misleading, for in chronic interstitial 
nephritis and contracted white kidney the daily excretion of water must be 
in excess of normal to maintain adequate elimination of solids. The presence 
of albumin is not sufficient, for any comatose person may have albuminuria. 
The presence of casts, other than hyaline, must also be established. For 
reasons already given, estimation of the urea in the urine is not likely to be 
of service, while an estimation of the blood urea is most helpful. It must 
not be forgotten, however, that a high blood urea may be found in several 
conditions associated with persistent vomiting, which has depleted the fluids 
of the body. In such non-renal cases, MacLean points out that the con- 
centration of urea in the urine remains high. 

In the respiratory type the absence of adequate cardiac or pulmonary 
signs to account for the dyspneea in a person not previously the subject 
of asthma will generally lead to a correct diagnosis, especially if the drowsi- 
ness and the condition of the mouth are difly considered. In the gastro- 
intestinal type, once attention is directed to the urine the condition will 
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probably be recognised. The danger lies in the renfl symptoms being 
overlooKed because they may be trivial. Moreover, comparatively slight 
renal inadequacy may lead to toxic symptoms by the retentioiT a£ some 
poison which would otherwise have been promptly eliminated. Thus 
salicylates, opium and mercury are badly excreted by the nephritic. Some- 
times a patient who dies with symptoms resembling ursBmia is found at the 
necropsy to have a veiy slight kicLiey lesion, — merely an adherent capsule 
and some diminution of the cortex. Then usually some other chronic 
intoxication such as pyorrhcea alveolaris will be found to have been at work 
as well. 

Treatment. — ^This is unsatisfactory, as the underlying lesion is usually 
incurable and progressive. Only in acute nephritis can we expect to do 
more than stave of! the fatal issue for a short time. When ursemia depends 
on an acute congestive nephritis the engorgement of the kidney may be 
relieved by the application of 4 dry cups to the loins. For the relief of 
vomiting, 3 minims of dilute hydrocyanic acid and 10 minims of liquor 
adrenalin, hydrochlorid. in half an ounce of water every 3 or 4 hours sometimes 
afford relief. For the headache, a mixture of bromide and chloral hydrate 
is the best remedy, and doses of 30 grains of the former and 20 grains of the 
latter may be required. But the main indication in the treatment of ursemia 
is the rapid elimination of the accumulating toxins in every possible way. 

1. Elimination hy the bowels, — Of all the routes available this is the 
simplest and one of the most effective. We should therefore never be in 
a hurry to check the diarrhoea which may be present, as it is Nature’s effort 
to get rid of toxins. According to von Noorden, 8 grammes of nitrogen can 
be excreted by the bowel in the day, while not more than 3 grammes can be 
excreted by the skin. Strong aperients and mercurial preparations are best 
avoided. In acute cases a good evacuation may be secured by magnesium 
sulphate repeated as necessary, 1 to drachms of pulv. jalapes co., 1 oz, 
of mist, sennas co., or 1 to drachms of liquorice powder. Continuous 
loose stools are to be avoided because they weaken the patient, and this 
especially applies to chronic uraemia. 

2. Elimination by the kidney, — ^As uraemia is a manifestation of the 
failure of the kidney to do its work, but little response can be expected 
to diuretics. The action of diuretics is considered under chronic 
nephritis. 

3. Elimination by the skin. — ^Not very much nitrogen can be got rid 
of in this way, and the method is open to the objection that the removal 
of so much fluid without a corresponding amount of organic solids concen- 
trates the toxins in the Circulation, while giving the kidney a more con- 
centrated and therefore a more irritating urine to excrete. Diaphoresis, 
moreover, may be exhausting to the heart. One of the factors in the pro- 
duction of oedema in nephritis is the retention of salt, which raises the osmotic 
pressure of the tissues with a consequent retention of fluid which contains 
toxins. The elimination of salt by the skin may therefore be of service by 
making excretion by the kidney easier. In such cases we have found ^a- 
phoresis followed by diuresis, which is not the normal effect of sweating. 
The vapour bath or hot pack is more trying to the heart than the hot-air 
bath. None of these measures should be continued more than a quarter of 
an hour after sweating has begun, and a careful watch must be kept on the 
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pulse ; the procedtire should be stopped at once if there are any signs of 
collapse, and stimulants should be at band. If the treatment is baying a 
good effect, sweating will begin at a « lower temperature with successive 
baths. A nightly hot bath, containing 4 tablespoo^uls of mustard, followed 
by wrapping in hot blankets until sweating has ceased is useful in some 
chronic cases, even when there is no oedema. Pilocarpine is profoundly 
depressing to the heart, and may lead to a drowsy patient being drowned in 
his own pulmonary and bronchial exudates. It is no*t often given now that 
the risks are more fully appreciated. 

^fter diaphoresis the temperature may fall dangerously low in spite of 
hot bottles and blankets. The temporary improvement may sometimes, 
in our opinion, be too dearly purchased at the expense of the subsequent 
exhaustion. 

4. Elimination by bleeding , — This is the most effective treatment. A 
spontaneous epistaxis has been noticed to avert a threatened attack of 
urflemia, and venesection is a rapid way of removing some of the toxins, 
it may be advantageously comi)ined with the infusion of normal saline 
solution or of 1 per cent, of sodium acetate, which has been advocated as 
more easily excreted. With infusion a larger amount of blood can be safely 
abstracted and the toxins diluted. As the vascular tension is usually high 
the volume of fluid infused should be less than that of the blood removed. 
Thus 20 oz. of blood can be withdrawn and 10 oz. of fluid infused. In 
our experience this treatment is most applicable to cases of convulsions and 
amaurosis. Eemoval of cercbro-spinal fluid ])y lumbar puncture is a rational 
procedure, and is useful for the control of headache and of convulsions. 

Since uroemic asthma is due to an acidiemia, a drachm of sodro bicarb, 
should be given every 3 or 4 hours in this condition. Inhalations of oxygen 
have been recommended, but any beneflt derived fjom them is })robably due 
to their cardiac effect. Inhalations of chloroform may be useful in uraemic 
convulsions. Osier strongly recommends morphine, considering it indis- 
pensable for the restlessness and delirium. We have certainly known it to do 
good, but we are inclined to agree with Burney Yeo that, if it be used freely 
for this purpose, the restlessness of uraemia may be relieved by the repose 
of death. 


LARDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

Definition. — A pathological condition in wliich the blood vessels of the 
kidney, in more advanced cases the tunica of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

Etiology. — ^The affection is commoner in men than in women, and 
although occasionally seen in children it is more likely to occur in adolescence 
and earlier adult life, being uncommon after fifty years of age. It is usually 
due to chronic suppuration, especially in bone, chronic tuberculosis aAd 
syphilis. It rarely occurs in other chronic infections, but it has been 
described in severe rheumatic heart disease, and it has sometimes been found 
post mortem in patients suffering from chronic cardio-vascular disease and 
chronic nephritis in the absence of chronic suppuration. 

Pathology.-- Amyloid materkl or lardacein is a product of protein 
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degeneration, and ooneists of protein linked with clfondroitin-Rtilphurio 
eLcid. The latter substance is a normal constituent of elastic tissue and 
cartilage. In uncomplicated cases, the affected kidney has the appearance 
of a large white kidney with a smooth surface and a capsule that strips easily. 
The organ is firmer than it otherwise would be. On section, the cortex is 
thicker than normal and has a yellowish white appearance ; the glomeruli 
may be visible as minute translucent spots. The^pyramids are dark red, in 
contrast to the pale edrtex. If a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeruli stand out as mahogany-brown 
spots and the vasa recta as brown streaks. In histological preparations 
stained with methyl- violet, amyloid material takes a pink colour. The disease 
tends to appear first in the capillaries of some glomeruli, while others are 
normal, and its incidence is often partial within a single glomerulus. The 
afferent arterioles, vasa recta and capillary plexus are next affected ; in more 
advanced cases there is amyloid degeneration of the tunica propria of the 
tubules with amyloid dQpnsits in the interstitial tissue. In most cases there 
is an associated nephritis, interstitial rather than parenchymatous. Th^ 
kidney lesion is generally the most striking part of a widespread lardaceous 
degeneration which also involves the liver, spleen and intestine ; less 
commonly the blood vessels of the thyroid, suprarcnals, pancreas, heart and 
brain may be affected as well. Occasionally only the kidney is implicated. 

Symptoms. — The onset is insidious and the symptoms are not likely to 
occur unless chronic suppuration has existed for at least 3 months. 

The urine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be afi|jcted by the 
presence and degree of coincident nephritis, and the state of the heart. 
Hyaline and granular casts are present in the urine ; casts staining brown 
with iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not found. In later stages 
there is oedema, with diminished excretion of urine. The blood-pressure 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 

Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
is made (1) when there is a sufficient cause in tlic past history or present 
condition, namely, chronic suppuration or sypliilis ; (2) on the general 
condition of the patient, namely, a secondary anaemia, which may reach an 
extreme grade, with a pale or “ alabaster ” facies and cachexia ; (3) on 
signs of lardaceous disease in other organs, such as enlargement of the liver 
or spleen and diarrhoea. • 

Course and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is slowly progressive and death occurs 
from exhaustion due to the original disease, less often from ursemia. Where 
the original disease can be cured, recovery may occur. Complete recovery 
of the Mdneys is less likely than is recovery of the liver, spleen and intestines. 

Treatment. — The treatment is that of the original disease. In suppura*- 
tion of the bones or joints, empyema, etc., it is surgical ; but it must be 
recognised that in advanced cases surgical treatment may be too late, even 
though it is successful in eradicating the septic focus. In all cases fresh air 
and sunlight and a nourishing diet are essential. Iron, arsenic and cod-liver 
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oil should be given. ^ Cases of syphilitic origin should be treated with potassium 
iodide, in combination with iron and arsenic. 


PYELITIS 

Definition. — Pyelitis is inflammation of the renal pelvis. The changes 
in the renal parenchyma are those described under Toxsemic Kidney. Pyelitis 
may be complicated by nephritis, and the condition is then termed pyelo- 
nephritis. 

Etiology. — Most cases are due to a blood-borne infection of the renal 
pelvis, and it may be noted in this connection that it is a normal function 
of the kidney to excrete micro-organisms present in the blood stream; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there is not as yet exact information. The pelvis 
mcay also be involved by ascending infections — (c) the lumen of the ureter 
«\rhen there is ureteral obstruction ; it is probable that infection does not 
spread by this channel when the lumen is normally patent. (6) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinaiy 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel 
and by cross lymphatic channels from one kidney to the other. In those 
cases in which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc., the spread of infection may be by the lymphatics 
or the blood stream. 

Pyelitis ^ more common in females than in males. Its age incidence 
depends on xhe determining cause. Thus, it is common in female infants, 
as a result perhaps of urethral infection, to which they are more liable than 
male infants. It is not an uncommon complication of pregnancy, occurring 
especially in the fifth month of gestation. It is common in males at a later 
age, associated with enlarged prostate and cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition 
which interferes with the normal flow of urine, may be the determining cause 
of pyelitis. Thus it is a common complication of hydronephrosis from 
whatever cause. It often complicates stone in a kidney, tuberculosis of the 
kidney and new growths of the renal pelvis. The frequency of pyelitis as 
a complication of intestinal catarrh (whether due to infection or the habitual 
use of laxatives) and ulceration is probably due to the increased virulence 
and excessive numbers of bacteria that reach the kidney in such conditions. 

Pathology. — ^The mucous membrane of the ptlvis is swollen, cedematous 
and hypersbmic, and the submucous venules are engorged. Where there is 
obstruction, the pelvis is dilated and contains a slightly turbid or opalescent 
fluid. In these circumstances the ureter above the obstruction is dilated 
and tortuous and its walls are thickened. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may be multiple small abscesses 
in the renal parenc%ma. 

BadUus coli is by far the most common infecting micro-organism. 
Streptococci, staphylococci, gonococci and bacilli of the proteus and typhoid 
groups may be found. The infecting micro-organism is readily recovered 
from the urine. 
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Symptoms. — ^The clinical tj^es of pyelitis differ greatly from one another, 
and the condition may be responsible for an acute fulminating illness or for 
chronic malaise of indefinite nature.^ 

Local Symptoms. — Pain is the most important, especially as a diagnostic 
indication in acute cases. It is a dull ache in the loin or flank, at first slight 
and intermittent, later, or in other cases at once, constant and sometimes 
intense. Occasionally it takes the form of renal cpiic. At its onset the pain 
may be diffuse and a'bdominal. Increased frequency of micturition is a 
common symptom. There may be strangury. 

General Symptoms. — In acute cases there may be sudden onset with 
rigors, vomiting, headache and the general constitutional disturbance of 
profound toxaemia. These cases may simulate septicaemia (in fact there may 
be septicaemia), appendicitis, or, when associated with abdominal distension, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitis may at first be difficult to 
exclude. 

In subacute cases, without marked pain or rigors, there is general malaisef 
fever, anorexia, wasting and a secondary anaemia associated with some degree 
of polymorpho-nuclear leucocytosis (W.B.C. = 10 to 15,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is commonly 
present ; in acute cases with rigors it may rise to 105° or 106° F. In general 
the temperature is irregular, remittent or intermittent, varying between 
102° and 10i° F. in acute cases, and 100° and 102° F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
sponmng slight increase in the respiration rate. Of other general symptoms 
constipation or diarrhoea frequently precedes the disease, and constipation 
generally accompanies it. Toxjjemia is often marked. 

Deep tenderness on palpation of the renal region is the most important 
sign to determine. There is some degree of abdominal rigidity, and it may 
be possible to determine enlargement and tenderness of the kidney. The 
urine is passed in small quantities at frequent intervals. It has the usual 
characters of febrile urine and is turbid. The turbidity or an opalescence 
is still present after filtration. When an appreciable quantity of pus is 
present it settles at the bottom of a specimen glass in a thick whitish deposit. 
Examination of the deposit (catheter specimen in women) shows pus cells 
and epithelial cells from the urinary tract. There may be hematuria. 

Bacilluria . — In this condition bacteria are present in the urine in such 
quantity as to make it hazy to the naked eye, but there is no inflammatory 
reaction in any part of the urinary tract. Hence there are no localising 
symptoms and few pus cells. The urine when freshly passed has a hazy 
appearance. In a test-tube, when the tube is rotated, the urine has a 
“ satiny ” appearance or shimmer. It is not cleared by filtration. It 
often has a fishy smell in B, colt infection, and is ammoniacal in smell in 
B. proteus infection. Its reaction is acid, unless due to staphylococcal 
or B, proteus infection. It generally contains a trace of albumin, and often 
may contain a few white blood corpuscles and epithelial cells. A catheter 
specimen grown in broth, in dilutions of 1 c.c., c.c. and c.c. urine iii 
10 c.c. broth, gives a gro\iHh in all dilutions, and in B. coli infections' there is 
generally a growth in more extreme dilutions. 
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There may be ho other symptoms. On the other hand, there may be 
indefinite malaise, fever, gastro-intestinal disturbance, especially indigestion, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meningism may occut. There may be local symptoms, such as enuresis 
in children and frequency of micturition in adults. When the symptoms 
point to inflammatory reaction in one part of the genito-urinary tract, such 
as pyelitis, cystitis, prostatitis, urethritis, or epididymitis, the condition is 
better diagnosed accordingly. 

Diagnosis. — When there is fever and constitutional disturbance with- 
out localising signs or symptoms, the differential diagnosis is from those 
diseases which come in their early phases under the category of indeter- 
minate fever. The diagnosis is established by examination of the urine. 
Pyoneplirosis is diagnosed by the presence of a tumour. Calculus is recog- 
nised by its clinical features and byX-fiay photograph. Perinephric abscess 
in its early stages is not accompanied by pyuria or frequency of micturition. 
Cystitis is generally afebrile ; and it is accompanied by suprapubic dis- 
comfort and pain, particularly at the end of micturition ; the diagnosis can 
be established by cystoscopy. Urethritis is recognised by local tenderness, 
urethral discharge and urethroscopy, and prostatitis by swelling and tender- 
ness on rectal examination. 

Prognosis. — The natural course in the majority of cases is to recovery 
in a few weeks. A longer interval generally elapses before the urine is free 
of bacteria. In a proportion of cases the eomj)laint tends to become chronic, 
and among these arc included cases that relapse, for in these the recovery has 
generally been incomplete. The disease may progress to pyelo-nephritis, 
ascending suppurative nephritis, pyonephrosis or perinephric abscess. A 
fatal termination is rare, except when the condition complicates other 
disease, such as paraplegia, or in elderly persons with obstruction to the 
outflow of urine. 

Treatment. — Prophylaxis is important in nurseries and children’s 
hospitals, since there is evidence of spread of infection via the urethra, 
at any rate in females. Here it is a question of cleanliness. In general 
terms exposure to cold, over-fatigue, and loose stools are to be avoided when 
there is susceptibility to coli infection of the urinary tract. 

The treatment of an acute attack consists of absolute rest in bed, flush- 
ing out the kidneys with large quantities of fluid, and regulation of bowel 
function. It is important, especially when there is fever, to avoid exposure 
to cold and any possibility of chill. Particularly when there is fever the 
patient should wear wool next to the skin, lie between blankets and be 
nursed in bed. Five to 8 pints of fluid arc given in every 24 hours in 
the form of water, barley water, imperial drink, lemon drink, weak tea and 
thin soups. Milk as such is unsuitable, but junket, buttermilk, whey and 
cream are good. As the temperature subsides, the diet is increased by the 
addition of carbohydrates, fruit, vegetables and fat. Cooked milk in the 
form of milk puddings is allowed. Alcohol is withheld. The bowels are 
emptied with an initial laxative, such as castor oil or calomel, followed by 
salts. An enema is given if necessary. After this the action of the bowels 
is regulated with paraffin, salts or mild laxatives, such as liquorice powder, 
senna pods or rhubarb, so that constipation is avoided on the one hand and 
loo^e stools on the other. Grey powder is often a suitable laxative. 
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In the initial febrile stage when there is bacterial^toxssmia, sufficient 
alkali is given by mouth to make the urine alkaline. A mixture containing 
30 ^ains each of potassium citrate smd sodium bicarbonate is ^ven 4-hourly 
until the urine is alkaline. Eve^ specimen of urine passed is tested with 
litmus paper. When the urine is alkaline the quantity of alkali by mouth 
is reduced by giving it 6- or 8-hourly, but always in sufficient quantity to 
keep every specimen qf urine alkaline, until 7 Jo 10 days after the tem- 
perature is normal and acute symptoms have subsided. The urine is then 
made acid with acid-sodium-phoaphatc, 15 to 30 grains given three times 
daily after food, and 10 to 15 grains of hexamine are given with each dose 
of acid-sodium-phosphate. Alternatively to hexamine, cystopurin (15 grains, 
three times a day) or hexylresorcinol (2-grain capsules three times daily) 
is given. A change of urinary antiseptic is sometimes advisable. A com- 
bination of hexamine and methylene-blue sometimes proves less irritating 
than hexamine alone, and may be given without the addition of an acid 
mixture. Other urinary antisejjtics, such as acriflavine (| grain to J grain 
three times a day) and pyridium seem to be of value in some cases. • 

Intestinal antiseptics, such as saloJ, 30 grains daily, or combined with 
boric acid, 16 grains daily, may be of value. Boric acid is given in 6-grain 
keratin-coated capsules to avoid gastric irritation. Flushing out the kidneys 
with large draughts of water must always dilute the antiseptic drug. Flushing 
and antisepsis should therefore be attempted consecutively and not simul- 
taneously. 

In resistant cases vaccines may be tried. They do not render the urine 
sterile but may alleviate symptoms, and in some cases prove a useful adjuvant 
to other treatment. B. coli vaccines are given in doses of 5 to 500 million at 
7 to 10 day intervals, the dosage and interval depending on the particular 
case. 

It is important to remember that infections of the urinary tract are 
often a complication of organic disease of either the urinary tract or bowel. 
A urinary infection, which at first sight appears to be a simple coli infection 
of the urinary tract, may be only a complication of tuberculosis of the kidney, 
calculus, hydronephrosis or neoplasm. Equally it may be a complication 
of organic disease of f/he digestive tract, such as chronic appendicitis, especi*' 
ally if the right ureter is involved, diverticulosis, or even cholecystitis. In 
any case of urinary infection that is resistant to treatment or presents any 
unusual symptom, a detailed investigation of both urinary and digestive 
tracts is required in order to determine or exclude a change in structure 
which may be the underlying and determining cause of the urinary infection. 

In the uncommon fulminating cases with suppurative nephritis, ne- 
phrectomy may save the patient’s life. 

Chronic cases , — An initial course of treatment such as that outlined 
for acute infection with rest in bed is advisable. Following this, every 
efiort is made to build up the patient’s resistance by living in fresh air^ 
avoiding chill and over-fatigue, a generous and nourishing diet, and by 
so arranging the diet that the bowels are open regularly without taking 
purgatives other than a simple saline in the morning, paraffin and agar, 
or other laxative which determines the evacuation of a formed stool. At 
the same time hexamine and acid-sodium-phosphate or other urinary anti- 
septic is given. Alternatively, when the indication is present, bowel aiiti>^ , 
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septics, such as salol, izal, and mercury in the form of hydrarg. c. creta are 
given. Vaccine treatment seems beneficial in some cases, especially if given 
over long periods. F. Eidd has reported good results by renal lavage, using 
colloidal silver. In the effort to increase resistance to imection and improve 
general health, obvious focal sepsis should be carefully looked for and, where 
present, eliminated. 

More recently, a ketogenic diet has been recommended by Cabot and 
favourably reported on by various observers. This oiet is practically carbo- 
hydrate-free, and includes an excess of fat in the form of butter and cream. 
The daily ration contains ^ lb. butter and 10 oz. of cream. 

The proportion of fat to carbohydrate and protein combined is 2 to 1 
or even 3 to 1. Such a diet may contain 40 grms. carbohydrate, 50 grms. 
protein, and 180 to 250 grms. fat. The object is to produce a urine the P„ 
of which is between 5*1 and 4*9. 


. PERINEPHRITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chronic nephritis. Its clinical importance is not generally recognised, but 
it may be a cause of lumbar pain in that disease. The capsule of the kidney 
is thickened and adherent to the perirenal tissues, many of the adhesions 
being vascular. 

2. Perinephritis proceeding to suppuration may be primary or secondary. 

etiology and Pathology. — ^The primary form may follow injury, but 

more frequently it results from boils, carbuncles and tonsillitis, or com- 
plicates an acute specific fever. Soon after the Great War, cases were so 
common as to be described under the name of ejndemic perinephric suppuration. 
The infecting organism is Staphylococcus pyogenes, J. Koch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their excretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric abscess is an example of the 
mildest form of staphylococcal pysamia with single metastatic abscess forma- 
tion. The secondary form may complicate suppuration in the neighbouring 
organs, such as the kidney, Uver, gall-bladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 

Such is the ordinary terminology, but it will be observed that the 
primary ” form is really due to imection from a distant focus through 
the blood stream, while the secondary ” is due to direct extension or 
infection through the lymphatics from some focus in the neighbourhood 
of the kidney. 

S]rinptoms, — ^The onset is generally gradual. It is characterised by 
fever and malaise as in typhoid fever. There may be no local symptoms 
for the fiirst 7 to 14 days, and during this period there is increasing toxssmia, 
general abdominal discomfort or pain, slight fullness and resistance, with 
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deep tenderness, in the affected loin. As the abscess forms, pain and 
tenderness increase, there is induration and, later, redness of the skin and 
oedema in the lumbar region. The Rumour first tends to spread backwards, 
obliterating the normal hollow in the loin, and then as pus collects it may 
spread forwards, forming a tender tumour palpable from the front. In its 
relations to the colon it resembles a renal tumour, but does not move with 
respiration. There is Resistance or rigidity of tjie abdominal wall on the 
affected side. There* is an increasing polymorphonuclear leucocytosis 
up to 20,000 or even 40,000. The urine is febrile in character, containing 
a trace of albumin and perhaps a few white blood corpuscles ; it does not 
contain pus, unless the ladney itself is involved, but hsematuria may occur. 
In some cases the disease runs an acute course, and there may be rigors at 
an early stage. 

Course. — When the condition is simply associated with chronic nephritis 
it has no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritoneum, colon or pleura, or on to the 
surface, unless the abscess is opened and drained. • 

Diagnosis. — Before localising signs appear the condition may be mis- 
taken for typhoid fever, malaria or septic endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites ; 
leucocytosis is against typhoid fever, and when above 16,000 is in general 
against infective endocarcUtis. Absence of agglutination of micro-organisms 
of the typhoid group is further evidence. 

When the tumour exists it has to be distinguished from a renal tumour 
or pyonephrosis. Renal and adrenal growths may be accompanied by 
fever, but do not usually give the general symptoms of suppuration ; they 
tend to extend forwards rather than backwards, and induration of the 
tissues is absent. Pyonephrosis causes symptoms of suppuration and a 
tender swelling, but the tumour is circumscribed, moves with respiration, 
and does not cause any bulging in the lumbar region. Pyuria is usually 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may be difficult. Since perinephritis in itself 
induces lumbar rigidity and some degree of scoliosis, X-Ray examination may 
be required to exclude caries of the spine. Hip- joint disease is excluded 
by absence of local tenderness and by the freedom of flexion and rotation 
of the thigh. 

Treatment. — In the early stages, before there is evidence of suppura- 
tion, and when the chief symptom is lumbar pain, the treatment is that of 
a patient acutely ill with a general toxsemia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar region. Aspirin 
may be given to relieve pain. An operation should be performed and the 
abscess evacuated as soon as the diagnosis is definitely established. 


TUBERCULOSIS OF THE KIDNEY 

Small grey tubercles are frequently found scattered through the kidneys 
in persons who die of acute miliary tuberculosis ; the kidney disease, however, 
scarcely affects the clinical aspect of the case, and this form of renal tuber- 
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culofids will not be*' considered here. Further, in patients who die of pul- 
monary tuberculosis it is not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, 
or it is tuberculous hydronephrosis. In either case, the tuberculous infec- 
tion is generally primary ^in tlie kidney in so far as its clinical expression 
is concerned. 

Etiology. — It is more common in women than men. The maximum 
age incidence is in the third and fourth decades ; the disease is uncommon in 
the young and rare in the old. At an early stage the disease is unilateral. In 
the majority of cases the tubercle bacilli are carried to the kidney by the 
blood stream from a tuberculous focus, such as a caseating lymph gland. 
Recent experimental work has sliown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walls. Infection may also rc&ch the kidney via the 
lymphatics in a proportion of cases. I’he path of infection is by way of 
the ureteric lymphatics, and it is probable that pelvic tuberculosis, for 
example, tuberculous prostatitis, may spread to the kidney by this route. 
There is also reason to think that tubercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine and walls of the ureter from the diseased kidney 
and causing disease of the bladder, and then travelling from the bladder by 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in the kidney first affected, it is 
probable that, if the first is due to a blood-borne infection, so is the second. 
Vesical tuberculosis is, as a rule, secondary to infection elsewhere in the urino- 
genital system, and the primary disease is commonly renal. 

Pathology. — The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles. The morbid process spreads by 
destruction of kidney tissue ; there is caseation in the centre of the lesion, 
inflammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or less fibrosis at the periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
cortex, singly or in groups. Extension through the capsule is imcommon, 
but extension to the renal pelvis is frequent. Complete destruction of one 
or more pyramids may occur, or the disease may spread and involve one or 
more calyces^ or the entire pelvis. The resulting infiltration and cicatricial 
contraction may lead to hydro- or pyo-nephrosis. The disease tends to extend 
down the ureter, and the bladder is commonly infected at an early stage. 
Secondary infections may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole organ. 

Symptoms. — Frequency of micturition is often the earliest symptom;* 
it is first noticed by day and later at night. Urgency and painful micturition 
develop next. The urine may show no other abnormality than a trace of 
albumin at an early stage ; characteristically it is pale and a little turbid 
from the {presence of pus ; it is acid in reaction, it may contain a few renal 
cells, and it is sterile on culture. By appropriate staining tubercle bacilli 
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may be demonstrated in the centrifuged deposit. HsezAaturia may be the 
first symptom, or the disease may develop insidiously with lumbar pain. 
On examination, the kidney is sometimes e:darged, and it may be hard and 
irregidar; it is often tender. Tenderness along the course of the ureter 
or thickening of the ureter, as determined by abdominal or rectal examina- 
tion, is of great importance. The rest of the urino-genital system requires 
close examination ; this should include cystoscopy«and in some cases ureteral 
catheterisation. X-Ray examination of the abdomen may reveal calcified 
tuberculosis of the kidneys or lymph glands, and it may be required in the 
differential diagnosis from renal calculus. Finally, a careful review of the 
patient’s history and present condition for evidence of a chronic bacterial 
toxaemia or of tuberculous infection elsewhere must be made. 

Diagnosis. — The presence of tubercle bacilli in the urine, whether deter- 
mined by microscopic examination of the stained deposit or by guinea-pi^ 
inoculation, is not absolute proof of renal tuberculosis, because the bacilli 
may be excreted by a healthy Isidney or they may conje from some other 
part of the urinary tract. Nevertheless, the demonstration of tubercle 
bacilli in the urine is of the first importance in a doubtful case, and the 
diagnosis may be established by cystoscopy. The cases which require most 
careful examination are those with an atypical onset, such as massive 
hsematuria, and those in which there is a gross secondary infection when first 
seen. The possibility of renal tuberculosis must always be borne in mind 
in hydro- and pyo-nephrosis. The differential diagnosis from simple album- 
inuria and the several forms of Bright’s disease is made on the presence 
of pyuria and the absence of signs and symptoms of chronic nephritis. 
Patients with pulmonary tuberculosis are perhaps more prone than others 
to chronic nephritis on account of the secondary infections which complicate 
their disease. 

Course and Prognosis. -The onset is insidious and the course pro- 
gressive. Natural recovery is hardly known, though occasionally an un- 
suspected caseous kidney may be found at autopsy in patients dying of other 
diseases. The disease runs an uncertain course, having a duration of a 
few years up to ten or even twelve years from the date of diagnosis. Death 
results from tuberculous toxaemia, secondary infection, or failure of renal 
function. 

Treatment. — When the disease is unilateral the kidney should be 
removed. Nephrectomy is rarely justified in bilateral disease. In any case 
the patient’s health and resistance should be raised to the utmost by rest, 
fresh air and good food, on the general lines of treatment of tuberculosis of 
the lungs. Cautious tuberCulin treatment may be indicated when the disease 
cannot be treated surgically. 

RENAL CALCULI 

Renal calculi may be composed of calcium oxalate, uric acid, urates, 
pho^hates, cystin, or of a mixture of these. ^ 

iEtiology. — Two factors are required to form a renal calculus : crystals 
derived from the urine and some colloidal material to bind them togef&er. 
Hence, as Benjamin Moore pointed out, the commonest nucleus of a stone 
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is calcium oxalate? since oxaluria excites albuminuria and even hsematuria, 
thus providing the necessary colloid. Infection of the urinary tract, such 
as pyelitis, will also act in tUs way bynproducing an inflammatory exudate. 
This is well seen in c^stinuria, which will not lead to a calculus unless the 
urine becomes infected. Pure uric-acid stones may occur in quite young 
children, because in them a definite deposit of uric-acid crystals in the 
pyramids and pelvis of thcvkidncy is almost a norma], event. Milk is usually 
sufficiently diuretic to remove them ; but if it is not, they irritate the epithelial 
lining of the pelvis, producing an outpouring of thick mucus which may cause 
the crystals to cohere. The former comparative frequency of uric-acid 
stones in the children of the poor in London was probably related to the 
scarcity of fresh vegetables in the diet, which leads to high acidity of the 
urine and consequent precipitation of uric-acid crystals. Such stones were 
also common in Norfolk, for some obscure reason. The factors leading to 
the deposits of various crystals in the urine have already been discussed 
(see Abnormalities of the Urinary Secretion). From this it will be noted 
•that phosphatic stones will only occur in alkaline urine, so that they are 
generally accretions round a nucleus of some other material which has 
excited an ammoniacal decomposition. 

Calculi may occur at any age, but are very rare in the old. They are 
commoner in males than in females. Those of sedentary habit are more 
liable to them. Alcohol and lead are said to predispose to renal calculi. 
A high blood calcium, whether due to excess of parathormone (as in para- 
thyroid tumours) or of vitamin D, can be an important factor in producing 
calculi of lime salts. 

Pathology. — The pure oxalate stone is very hard, mulberry-shaped, stained 
by altered blood, and varies in size from that of a mere granule to that of a 
walnut. If it is encrusted with uric acid it becomes brown, and in form a 
coral-shaped mass, representing a cast of the renal pelvis and calices. Fhos- 
phatic stones are generally smooth and white. A cystin stone is hard, oval, 
tight amber or greenish in colour, with a glistening surface. Other forms 
are rare. If the stone remains in the renal pelvis it may (1) by gradually 
increasing in size lead to the atrophy of the renal tissue ; (2) by eroding the 
capsule of the kidney produce a fistula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstructing the outflow of urine cause hydro- 
nephrosis or, more frequently, pyonephrosis. If it passes into the ureter it 
may become impacted, in this way again exciting hydronephrosis or pyo- 
nephrosis, or if it obstructs the ureter completely, may produce atrophy of the 
kidney. If it causes ulceration of the ureter, this may be followed by 
stenosis. If it passes into the bladder it is very likely to excite ammoniacal 
decomposition, and thus become encrusted with phosphates. 

Symptoms. — A stone may remain latent in the kidney without causing 
any synmtoms. More usually it causes pain, particularly on any j olting move- 
ment. This is occasionally referred to the opposite side, a point to be borne 
in mind when considering operation. A bout of pain may be accompanied 
by hsematuria, and there may be albuminuria for some days afterwards. A 
small oxalate stone may produce more pain than a large uratic stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hasmaturia without any pain. The results of renal calcuu 
may be classified as (o) mechanical, {b) septic. Under the first heading 
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come colic, hsBmaturia, anuria, hydronephrosis ; under the second, pyelitis, 
perinephric abscess, pyonephrosis. The frequency of septic comphcations 
can be understood when the importance of sepsis in the production of calculi 
is realised. 

Renal colic is the most severe and distressing manifestation of calculus. 
It is particularly likely to be started by riding on a horse or in a train or 
omnibus, which causes 4ihe calculus to engage in the entrance to the ureter. 
Violent paroxysms of'pain then occur, radiating along the course of the 
genito-crural nerve down into the groin and testis, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become rigid. Vomiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hands and knees, 
calling out with each paroxysm. He becomes pale and his pulse increases 
in frec|uency, and the temperature is apt to rise. During or after the attack 
there is usually some haematuria, and crystals may be found in the urine. 
The attack may last several hours and then end as abruptly as it began. 
Anuria is a serious symptom and implies that the ureter is completely blockedf 
and the other kidney is either diseased or its secretion reflexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until the stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — The occurrence of renal colic and h»maturia suggests stone, 
but these symptoms may be produced by the passage of a blood clot from 
renal neoplasm or by acute pyelitis, especially in a movable kidney. Ordinary 
examination of the abdomen reveals nothing beyond lumbar tenderness in 
uncomplicated cases. X-Ray examination is of great value. Oxalate stones are 
the easiest to detect by that method, as even when small they throw a dense 
shadow. This is fortunate, since oxalate stones are the commonest. Pure 
uratic stones may not be detected unless they are large. Cystin stones throw 
very little shadow. Calcareous abdominal glands and phleboliths may be 
mistaken for calculi on X-Ray examination. In doubtful cases, pyelo- 
graphy, intravenous or instrumental, should be done. A skiagram of the 
pelvis should never be omitted, since a stone may have passed down to this 
region. Attacks of pain and haematuria with the presence of calcium oxalate 
crystals in the urine, but with a negative X-Ray examination, are probably 
due to crises of oxaluria (see p. 1268). Appendicular colic may simulate renal 
colic, but the point of maximum tenderness is different. 

Prognosis. — ^As long as there is no serious destruction of kidney substance 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from time to time, with great suffering, 
and even after stones have been removed by operation they may form again, 
though this is exceptional. Occasionally stones may be followed by a true 
chronic nephritis with its usual consequences. 

Treatment. — The methods which should be employed when crystals 
likely to form stones are found in the urine have been described under urinary 
deposits. Disinfection of the urine should be carried out as described under 
bacilluria and pyelitis. It is well, however, not to render the urine alkaline 
when a stone is suspected, since this would lead to a deposit of phosphates 
upon it. A book of litmus papers should be given to the patient with in- 
structions to place blue and red strips in the morning urine, which is likely 
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to be the most acid. Enough citrate of potash should be given to render 
the urine amphoteric but not alkaline, rrobably 20 grains ^at night will 
be sufficient for this purpose. The urine should b^ kept dilute by taking 
water freely. Mineral Vaters, such as Contrex^ville and Bvian, are helpful, 
the former particularly for uric acid, the latter for oxalates. Whey is also 
helpful when uric acid crystals are present. If a renal calculus is present, 
and this is confirmed by ^-Rays, removal by opertvtion is indicated. The 
following points, however, are generally contra-indications for operation : 
(i) large bilateral stones ; (ii) stones which are only the size of a pea or smaller, 
unless there is severe pain, extensive absorption of renal substance causing 
toxic symptoms, or obstruction to the outflow of urine. If a small stone 
is not passed as a result of medical treatment, its removal by operation 
should be seriously considered ; (iii) in some patients small calculi are 
repeatedly formed and passed. In these cases operation is better postponed 
because of the likelihood of recurrence. If the diagnosis is uncertain, or 
operation is refused or postponed or considered inadvisable because of the 
patient’s general condition, the treatment appropriate to the deposit found 
in the urine should be continued. Violent exercise and jolting movements 
should be avoided. Small stones can often be got rid of by giving the patient 
5 to 10 minims of tincture of belladonna with 10 grains of citrate of potash 
every 4 hours for a few days, and directing that 5 pints of water should be 
taken in the 24 hours. For the symptomatic relief of pain, aspirin in 10-grain 
doses, hot baths and antiphlogistine may be of service. Morphine should be 
avoided in the treatment of chronic renal pain, on account of the danger of 
establishing a habit. 

For an attack of renal colic ^th to Jrd of a grain of morphine tartrate 
together with ^ of ^ grain of atropine sulphate, should be given hypo- 
dermically. The anti-spasmodic effect of the atropine aids the onward passage 
of the stone, while the morphine relieves the pain. If morphine be given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
minims of tincture of belladonna should then be given in an ounce of water 
every 3 or 4 hours, with abundant fluids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
necessary at the onset, until the drugs have had time to act. Hot applications 
to the loins or hot baths may help to relax spasm. Inversion of the patient 
has been advised, to attempt to disengage the stone from the ureter. After 
the paroxysm is over, the aid of X-Rays should again be invoked to locate the 
stone if it has not been passed. 


HYDRONEPHROSIS 

Definition. — A condition in which the pelvis and calyces of the kidney 
are distended by the accumulation of non-infected urine due to ureteral or 
urethral obstruction. 

- /Etiology. — CONGENITAL. — The condition may be congenital, due to 
an abnormahty of the ureter or urethra ; other congenital defects may be 
present. The ureteral stricture is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes are a faulty connection of the ureter to the pelvis of the 
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kidney, or an aberrant renal artery. Hydronephrosis id sometimes fonnid 
post mortem in infants and children without evidence of obstruction to the 
outflow of unne. In these cases the condition is presumed to be due to 
a neuro-muscular inco-ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

ACQUIRED. — It is more common in females than in males, and the maximum 
age incidence in 74 ca^s collected by Herringha^n was between the third 
and sixth decade. 

(а) Bilateral hydronephrosis results from stricture of the urethra, 
phimosis, enlarged prostate, obstruction within the bladder, or from a pelvic 
tumour ; the last named is the commonest cause. 

(б) Unilateral hydronephrosis is due to ureteral obstruction from — 

1. Blocking of the outlet from the pelvis of the kidney by a stone, or 
by papillomatous growth, or by extension of a renal neoplasm or 
tuberculosis. 

2. Stricture of the ureter following an acquired ureteritis. 

3. Pressure on the ureter from without, particularly by tumours of the* 
uterus and ovaries ; peritoneal adhesions are an occasional cause. 

4. Torsion of the ureter by displacement of a movable kidney. 

Pathology. — 'Ihe pelvis and calyces are dilated, and the renal parenchyma 

is flattened and atrophied. The whole organ in the early stages is not enlarged. 
In its later stages the pelvis may be greatly enlarged, and the renal parenchyma 
reduced to a thin-walled sac. When the kidney, as distinct from the pelvis, 
is chiefly afiected, first the pyramids, and then the cortex, become hollowed 
out into large sacculi lined with a smooth white membrane, separated by 
septa of condensed renal tissue. These sacculi open into the pelvis, which 
may be relatively little dilated ; they project as bosses on the surface of the 
organ. There is an associated chronic nephritis. 

It is generally held that hydronephrosis results from intermittent obstruc- 
tion. It has been produced experimentally, however, by ligature of the 
ureter causing complete obstruction. But complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms. — Many cases are latent, and give rise to no symptoms. The 
tumour may be discovered accidentally, or there may be complaint of pain 
in the flank or back. The onset is insidious. 

The symptoms by which a hydronephrosis is indicated are the presence of 
a renal tumour and complaint of an acliiug pain in the flank or back, and 
sometimes polyuria or haematuria. In intermittent hydronephrosis, the 
tumour suddenly disappears with the passage of a large quantity of watery 
fluid ; after an interval the tumour gradually reappears and finally empties 
suddenly as before. This sequence may be repeated at intervals. Where 
true polyuria or hsematuria occurs it is due to a coincident nephritis or 
pyelitis. There may be acute exacerbations of the chronic pain, with vomiting 
and collapse; such attacks may accompany emptying of the hydronephrotic sac.. 

Course. — ^When unilateral, hydronephrosis may never cause serious 
trouble, and intermittent cases may persist for years and finally disappear. 
In bilateral cases ursemia may supervene. Infection of the kidney is not 
uncommon, and may lead to acute pyonephrosis. The sac may (fispharge 
spontaneously through the ureter, and the fluid never reaccumulate. The 
sac may rupture into the peritoneum, or rarely through the diaphragm into . 
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'tile lung. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Diagnosis. — ^The condition, especiially when bilateral and unaccom- 
panied by symptom^, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is intermittent, the diagnosis is readily 
made. When the condition is apparent simply as a renal tumour the diagnosis 
from renal neoplasm (or retro-peritoneal glands in a «hild) is difficult. When 
the tumour is large it may be mistaken for an ovarian tumour. The diagnosis 
can be established by intravenous pyelography supplemented, if- necessary, 
by instrumental pyelography. Aspiration of the sac has been occasionally 
done for diagnostic purposes ; but surgical exploration is a safer measure. 
Fluid from a hydronephrotic kidney is clear or slightly turbid ; it contains 
albumin, and traces of urea and other urinary constituents ; in the deposits 
are epithelial cells. 

Prognosis. — This depends on the cause of the hydronephrosis and the 
condition of the opposite kidney. 

Treatment. — ^The first indication is to remove the cause. Cases of inter- 
mittent hydronephrosis that do not cause serious symptoms should be 
treated on general lines. An abdominal belt to support a hydronephrotic 
mobile kidney may be of service. 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
nephrectomy is advisable. Since the state and function of the opposite 
kidney can be fairly accurately ascertained by pyelography and examina- 
tion of a sample of urine obtained by ureteral catheterisation, nephrectomy 
is a less serious risk than it was before these exact methods of diagnosis 
were available. 

In bilateral hydronephrosis the main indication is to remove the cause 
when possible, and to adopt every measure that may aid in preventing 
infection of the urinary tract. 

PYONEPHROSIS 

Definition. — Distension of the renal pelvis with pus, to an extent 
sufficient to cause a renal tumour. 

Etiology. — The affection is a sequela of pyelitis or hydronephrosis. 
There are two main types, namely, tuberculous and pyogenic pyonephrosis. 
The latter, which is the commoner, is most frequently due to an impacted 
calculus. 

Symptoms. — The patient is wasted, toxic and febrile. Rigors are 
common. There is a renal tumour, which is tender on palpation, and moves 
to some extent with respiration. Pyuria is present, unless the ureter is 
completely obstructed. 

Diagnosis. — The differential diagnosis from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms of bacterial 
infection. Perinephric abscess gives signs of a more diffuse swelling, usually 
with oedema and redness of the surrounding skin, and does not move with 
respiration. 

Treatment. — In bilateral cases the treatment is palliative. In unilateral 
cases nephrectomy is indicated, if tests show that the other kidney is 
adequate. 
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TUMOURS OF THE KIDNEY 
Beniqn Growths 

These are of relatively slight importance. 

ADENOMATA are the^most common, occurring tn the cortex or under the 
capsule. They may be single or multiple ; multiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

FIBROMATA are not uncommon as nodules, sometimes multiple, in the 
cortex or medulla, lipomata and angiomata are rare. 


Malignant Tumours 

SARCOMA. — Sarcoma occurs most commonly in infancy, in the firist 
3 years. On this account, according to Herringham, more malignant growtha 
of the kidney are to be found in the first 5 years than in any 10 years during 
the rest of life. The tumours are congenital and are one of the most char- 
acteristic types of renal neoplasm. 

Two forms are recognised — (a) Sarcoma, more often bilateral than carci- 
noma, may arise from the capsule or substance of the kidney. The structure 
is often alveolar and spindle- or round-celled. 

(6) Embryonal adeno-myosarcoma , — These remarkable tumours contain 
glandular, fibrous, muscular and embryonal tissue. Such tumours lie within 
a distended renal capsule, and are solid and opaque. Large tumours tend to 
undergo cystic degeneration. 

The prominent features of sarcomata are their frequent occurrence in 
infants, their rapid growth to a very large size, and fatal course. Metastases 
are exceptional ; the liver is most frequently involved. 

HYPERNEPHROMA. — These tumours arise from adrenal rests under the 
capsule of the kidney. They arc single, large and well circumscribed. They 
are yellowish, fatty and vascular tumours, and are prone to hremorrhage, 
necrosis and cystic degeneration. Typically there is a central fibrous core, 
surrounded by a more cellular cortical portion. They are more solid than 
adeno-carcinoma, and not lobulated as is the embryonal adeno-myosarcoma. 

More recently the origin of these tumours has been disputed. If all 
tumours with distinct lumina are excluded from this category, and if it is 
recognised that the cells of adeno-carcinoma may show marked fatty change, 
the number of true hypemephromata is considerably reduced. Since adrenal 
rests are relatively seldom found, it is probable that the number of hyper- 
nephromata has been overestimated in the past. It must be remembered 
that the kidney is also liable to invasion by a growth from the adrenal body. 

ADENO-CARCINOMA. — It is difiicult to determine the frequency of these 
tumours, on account of their confusion with hypernephromata. They 
occur as single, large, yellowish encapsuled tumours, or as small multiple 
growths in sclerotic kidneys. The tumours tend to spread along the renal 
veins into the inferior vena cava, and to the pelvis of the kidney and peri- 
nephric tissues. Metastatic deposits occur in the lym{>h glands alon^ the aorta, 
lungs, liver, bones and brain. The suprarenal gland is frequently involved. 

83 
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Symptoms. — 1*. Hsematuria is the first symptom in more than 60 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds^ of the pelvis or ureter may be passed. The hsematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoked by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the growth until at some later date a tumour is felt. The urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a dragging feeUng, or a constant ache. 
The passage of clots may give rise to renal coUc ; otherwise the hsematuria 
is not accompanied by pain. 

3. The presence of a tumour is a most important sign. It is felt on deep 
palpation bimanually. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiration. 
It may be possible to define its upper border. As the tumour increases, it 
^ tends to go forward. It may fill the hollow below the twelfth rib behind, 
*but does not cause a swelling in the back. Large renal tumours cause 
asymmetry and bulging of the abdominal wall and marked displacement of 
neighbouring abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and descending 
colon ; the tumour is, therefore, resonant on percussion in front. When the 
tumour is highly vascular, pulsation is felt in it, and a systolic bruit may be 
heard over it. In later stages, the tumour is liable to become fixed by 
adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

5. Metastases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — ^The diagnosis is made on the presence of hsematuria, with 
a tumour. When hsematuria occurs alone, cystoscopy will indicate the 
affected kidney ; other causes of hsematuria must be excluded by careful 
clinical, bacteriological and X-Ray examination. When a tumour is the 
only sign an exploratory laparotomy is advised. The tumour requires to 
be distinguished from splenomegaly, hepatomegaly and Bieders lobe. A 
renal tumour has not the definite edge characteristic of splenomegaly and 
enlargement of the liver. Enlargement of the liver is not often a source of 
diffiedty.. Splenic tumours are recognised by the fact that they tend to 
occupy an oblique position in the abdominal wall; by the presence of a notch 
and of a sharp inner margin, free movement with respiration, and dullness 
to percussion. A Riedel’s lobe is continuous with the liver, does not extend 
back into the loin, and is dull on percussion. 

A differential diagnosis from retroperitoneal tumours, including those of - 
the suprarenal, is not always possible, though the suprarenal growths may 
sometimes be recognised by certain characteristic features. Thus, there is 
the medullary sarcoma type described by Hutchison, generally occurring in 
children, characterised by metastases in Uie skull, ecchymotic swelling of the 
eyelids, papilloedema and severe anssmia, and the “ infant Hercules ’* t 3 rpe of 
tumour of the adrenal cortex. 
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Prognosis. — ^The ^sease is almost invariably fatal* Many die within 
2 years, and the majority within 4 years, though exceptional cases of 
survival for 6 to 10 years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drugs for the relief of pain and 
the control of hsematuria. 


CYSTS OP THE KIDNEY 
Solitary Cysts 

These may occur in an otherwise normal organ. They vary in size from 
very small cysts to tumours of considerable bulk. They result from dilata- 
tion of an obstructed tubule, and they may be congenital. 


Multiple Cysts 

Multiple cysts of small size are commonly met with in sclerotic kidneys. 
They result from chronic inflammatory changes that lead to obstruction of 
the tubules with subsequent dilatation. There are also rare cases of multiple 
cysts, of large size, whose aetiology and course are little known. 


Polycystic Disease op the Kidneys 

Definition. — Polycystic kidneys appear as a massive conglomeration 
of cysts, varying in size from a pin’s head to a marble, separated by dense 
strands of fibrous tissue, in which little or no renal tissue is evident on naked* 
eye examination. 

Etiology and Pathology. — The commonest age incidence is between 
40 and 50 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of these a large 
proportion are in still-born infants. Those occurring in infants are con- 
genital, and other congenital abnormalities may be present. The disease in 
adults is probably also congenital in origin. In this case it must be progres- 
sive, because the renal damage in the later stages is too severe to have been 
compatible with many years of active life. In this connection it is noted that 
the disease is often found in more than one member of a family and in suc- 
cessive generations. It ha8 been held that polycystic kidneys are aberrant 
forms of chronic nephritis, with unusually large and numerous retention 
cysts. Intermediate forms, however, do not occur. It is alternatively 
suggested that the condition is a result of maldevelopment or a form of 
neoplasm. 

The organs are enlarged in size, and weigh 20 to 30 ounces each, or even 
3 to 4 lb. They have been compared to a bunch of grapes in appearance. 
The cysts project from the surface and form the mass of the organ. They 
are lined by a layer of flattened cells, and are filled with fluid. This fluid 
is clear or turbid, limpid or viscid, colourless or yellowish ; it is sometimes 
blood-stained, giving it a red, purple or green colour. Urea has been found 
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in the fluid, which 'may also contain fat globules, cellular debris, cholesterol 
and triple phosphate crystals. On microscopic examination more or less 
renal parenchyma is found in the septar between the cysts ; the tubules are 
distorted, and exhibit varying degrees of atrophy, degeneration and dilata- 
tion, while the glomeruli show changes characteristic of chronic interstitial 
nephritis. The blood vessels of the kidney undergo sclerotic changes ; there 
is increased fibrous connective tissue and small cell infiltration. In some 
cases cysts are also found in the liver, ovaries, broad ligament, uterus, pancreas 
and spleen ; but they are rare in any other organ than the liver. 

Symptoms. — ^The affection is nearly always bilateral. When the tumours 
develop to large size in the feetus, difficulty in labour may result. In the 
adult there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in uraemia, cerebral haemorrhage or cardiac 
failure. General arterial disease, with raised blood-pressure and cardiac 
hypertrophy, is commonly present ; on the other hand, the condition may 
reach an advanced stage and fatal termination Without appreciable cardiac 
liypertrophy. In a third group the bilateral renal tumours are the most 
striking features, associated with general malaise, dull aching pain in the 
loins, and recurrent haematuria. The tumours are not tender, and present 
the ordinary signs of renal tumours {q.v.). The urine is of low specific gravity, 
and commonly contains a trace of albumin ; there may be polyuria. 

Course. — This usually follows that of chronic interstitial nephritis. 

Diagnosis. — A condition of chronic interstitial nej)hritis with large 
palpable kidneys should suggest polycystic disease, l^enal neoplasms other 
than sarcomata are nearly always unilateral. The absence of fever and 
p)ruria excludes bilateral pyonephrosis. 

Treatment. — The treatment is that of chronic nephritis. Operation is 
rarely indicated, since both kidneys are nearly always equally affected. 


Other Forms of Cystic Disease 

Echinococcus cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic degeneration of 
renal neoplasms is described elsewhere. 


MOVABLE KIDNEY 

The kidney is normally held m place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But this does not prevent a certain 
amount of respiratory excursion, as may be seen either by X-Ray examina- 
tion or in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable kidney should therefore only be applied to cases where there 
is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As the kidney slips downwards, the lower pole gradually passes 
towards the middle line, while the organ rotates slightly, causing the hilum 
to look somewhat forwards. 
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Etiology. — Movable kidney is about seven times more common on the 
right than on the left side. On the right side, the liver is thought to exercise 
some downward pressure during its inspiratory descent — ^though this is doubt- 
ful, according to Christopher Addison. Moreover, the ascending colon and 
the hepatic flexure lie on the inner aspect of the right kidney, thus tending 
to drag it down when the bowel is loaded or dropped. On the left side, on 
the other hand, the strong costo-colic fold suspends the splenic flexure 
much more securely, wliile the descending colon lies to the outer side of the 
left kidney. Consequently this kidney is not nearly so exposed to downward 
pressure. 

The condition is much commoner in women than in men. Of 667 cases 
collected by Kuttner, nearly 88 per cent, were in women. The principid 
reason for this diflerence is again an anatomical one. In men the kidney 
pouches are deep, narrow and rapidly diminish in breadth from above down- 
wards, while in women they are much shallower and broader, and diminish 
only slightly in breadth from above downwards. This natural difference is 
accentuated in the spare long-waisted women with narrow loins, who ar8 
recognised as specially liable to floating kidney. The greater liability of 
women to chronic constipation further helps to induce dropping on the right 
side. Tight-lacing may formerly have been a contributory cause, but, before 
this can operate, it is necessary that the kidney should be lower than normal. 
Then, undoubtedly, tight-lacing can aggravate the condition. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. The existence of a congenital 
mesonephron has been described in some cases. Wilson and Howell consider 
this a myth. They point out that, if the perirenal fat be absorbed, the kidney 
may become almost completely invested by peritoneum, or may slip into the 
mesocolon. The relaxation of the abdominal wails is frequently given as a 
cause ; but the condition is quite frequent in nulliparae. Wilson and Howell 
drew attention to the fact that if diminution in intra-abdominal tension 
played a large part in the production of a movable kidney, we should expect 
to And it occurring after the removal of large tumours from the abdomen. 
This would be the more likely since Nature provides no compensating 
mechanism in such cases as she does after parturition. But movable kidney 
is not a common sequel to such operations. 

The wasting of fat around the kidney is also given as a cause, but, like 
tight-lacing, is probably only a contributory factor. Occasionally trauma 
would appear to be responsible, 'lenard emphasised the frequency with 
which movable kidney is associated with a general visceroptosis. To-day, 
we may go further and assert that, except in rare traumatic cases, movable 
kidney never occurs without visceroptosis, and that in women marked 
visceroptosis seldom occurs without rendering the kidneys unduly mobile. 
It is rare to see a case of movable kidney on the X-Ray screen without finding 
definite coloptosis. Naturally, if there is general visceroptosis, the kidney 
is its most obvious sign. It is a firm organ which can be readily grasped, 
while the other dropped viscera would elude palpation. As Landau says, 
“ Pleased with his discovery, the physician may impute all subsequent 
symptoms to the movable kidney.” Most of these are really due to 
visceroptosis. 

The unduly mobile kidney may show certain changes, in the acute 
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stage, the kidney miiy be large, gorged with blood and dull red, even purplish. 
In the chronic stage, the kidney is somewhat small and light, rather pale in 
colour and flabby. Local patches of chconic interstitial nephritis have been 
described by Hurry Fenwick ; but these are certainly not common. A more 
serious sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter during the forward rotation of the organ or hj its becom- 
ing kinked over the rcnal« vessels. If hydronephrosis occurs, a subsequent 
infection may convert it into a pyonephrosis. 

Symptoms. — There may be no symptoms at all and, if the movable 
kidney is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect oneself against 
a less discreet medical attendant subsequently revealing the fact to the 
patient. The commonest symptom is a constant dragging pain owing to 
traction on the renal plexjs. This most frequently flrst declares itself 
between 25 and 35 years of age. A zone of hypctsesthesia corresponding to 
the distribution of the tenth thoracic segment may also be present. More 
serious symptoms directly due to movable kidney are Dietl’s crises ; but these 
are not common. The attacks are characterised by intense pain radiating 
down the ureter and through the back, shivering, nausea, vomiting, fever 
and collapse. The urine is scanty, and may contain blood. Sometimes 
the pelvis of the kidney may become distended, giving rise to an obvious 
increase in the size of the organ. This may pass oi! later, with abundant 
discharge of urine, shomiig that the crises are due to kinking and con- 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 

The other symptoms which have been attributed to floating kidney are 
really due to the associated visceroptosis. According to Bartels, dilatation 
of the stomach may occur from pressure of the dislocated kidney upon the 
duodenum. This is improbable and, where real dilatation of the stomach 
is found, it is usually atonic, or else there is kinking of the pylorus from 
marked gastroptosis. Gastroptosis, so-called, is the rule, and without an 
X-Ray examination it is by no means easy to discriminate between a dilated 
and a dropped stomach. Constipation is very common, as it is in all cases 
of visceroptosis. Jaundice is certainly not due to pressure of the movable 
kidney on the bile-duct, as has been asserted, but is merely a complication 
of visceroptosis which permits of a more ready infection of the biliary passages. 
Neurasthenic and digestive symptoms, so commonly present, are the outcome 
of intestinal stasis from visceroptosis, and are not due directly to movable 
kidney. Naturally, if the patient is constantly* in pain, she is likely to 
develop nervous symptoms. But, apart from this, there is no reason to 
attribute far-reaching nervous consequences to movable kidney, yet, for some 
enthusiasts, hysteria in women, hypochondriasis in men, and even insanity, 
are common outcomes. There is little doubt that far too much stress has 
been laid upon this condition as a cause of manifold complaints. 

To detect a movable kidney on the right side, the left hand should be 
placed inder the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in tl^ mpple line. The ladney may then be felt to slip between the fingers. ^ 
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Usually, this does not cause the patient a definite pain, hut a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, eveji to the left of the middle line 'Jk nearly 
down to Poupart’s ligament. In examining on the left side, the observer 
should stand on the patient’s left, placing his right hand behind the loin and 
palpating in front with his left. 

A movable kidney jisually feels larger than the normal excised organ. 
This is because of the surrounding investments through which it is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the 
organ are so characteristic. Occasionally, a Riedel’s lobe has been taken for 
movable kidney ; but the continuity of the former with the liver should 
prevent this mistake being made. In the same way, a distended gall-bladder 
is continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylorus has offered difficulties in some cases ; examination 
of the stools for occult blood, a test- meal and X-Ray examination would clear 
up the diagnosis. Scybala near the flexures of the colon may be mistake^ 
for floating kidney; but their indefinite shape and inelasticity generally 
help to distinguish them. Their disappearance after a series of enemata 
would settle the question. In one case a mesenteric cyst appeared closely 
to resemble a floating kidney. 

Prognosis. — Apart from the development of hydronephrosis, movable 
kidney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment. — Some cases call for no local treatment, though the associated 
visceroptosis and neurasthenia will require attention. If pain is felt, the 
adoption, for a short time, of the knee-elbow position will help to replace 
the kidney and relieve the tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support should be worn. Hurst has urged 
that the support should be designed to increase the general intra-abdominal 
pressure, and not to replace any one viscus. We are convinced that this is 
sound and that, in many cases, a “ kidney belt ” is worse than useless, 
while the addition of ingeniously placed pads only increases the discomfort. 
Curtis’ support for visceroptosis is, in our opinion, much more satisfactory, 
while a specially designed corset for visceroptosis suits some cases better 
still. Whatever the form of the support it need only be worn while the 
patient is in the erect posture, and it is best fitted while she is recumbent, 
preferably with the pelvis raised on a pillow so as to aid the replacement of 
the kidney. Often, when a support of this kind has been worn for a year 
or two, it is possible to givt^it up without recurrence of symptoms. Breathing 
exercises to develop the extension of the lower thorax, with exercises to 
improve the tone of the abdominal wall have in many cases proved more 
efficacious than a passive support. Operation should never be advised 
simply for pain, as it is rarely successful in relieving this symptom for more 
than a few weeks. On the other hand, if there is any evidence of hydro- 
nephrosis developing, the operation of nephropexy is advisable. But, even 
then, it may not bo successful. In one case of Dietl’s crises, followed by 
hydronephrosis, nephropexy had to be followed a year later by neph- 
rectomy. 

Treatment of DietVs crises . — ^The patient must be put to bed and hot . 
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fomentations or antiphlogistine applied to the affected side. A hpodermic 
injection of a quarter to half a grain of morphine may be required if the pain 
is severe. Usually this is sufficient but, should the attack last more than a 
few hours, an attempt muht be made, under an antesthetic, to rectify the 
position of the kidney by manipulation. Naturally conditions are unfavour- 
able for nephropexy during or immediately after a crisis, because of the 
congested state of the orga^. , 

W.'Langdon Brown. 

Geoffrey Evans. 



SECTION XVII 


DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

ARTHRITIS 

Inflammation of one or more joints occurs in many pathological con- 
ditions, and the following classification of the various forms is based 
upon their astiology : (A) arthritis of known causation ; and (B) varieties 
of arthritis in which the aetiology is at present somewhat obscure or 
indefinite. 

(A) Arthritis of known cavsation, — 1. Traumatic arthritis. 2. Specific 
infective arthritis, where the cause is definitely due to infection with the 
specific bacteria of known diseases, e.g. gonococcal, dysenteric, pneumococcal, 
and tubercular arthritis ; and the arthritis of known specific diseases, such as 
scarlet fever, Malta fever, dengue fever, typhoid and paratyphoid fever, 
syphilis, glanders, and acute septics^mia and pysemia from blood infections 
with streptococci or other organisms. An infective arthritis may occur as the 
result of the blood infection in almost all the known infectious diseases, e.g, 
measles and mumps. Acute rheumatism or rheumatic fever will probably 
with advance of knowledge of its pathology come to^ be included in the 
“ specific infective arthritis ” group, for the evidence that its cause is due to 
infection by a specific organism is very strong. 3. Gout. 4. Arthritis 
following the injection of animal sera, e.g. anti-dysenteric, anti-diphtheritic, 
anti-tetanic, anti -meningococcus and anti -streptococcal sera. 5. Arthritis 
of neuropathic type due to disease of the nervous system, e.g. tabes dorsalis 
and syringomyelia. 6. Arthritis <iue to abnormal blood conditions, such as 
h»mophilia and purpura. 7. Arthritis associated with “ Deficiency Diseases,’* 
e.g. scurvy and rickets. 

(B) Arthritis of obscure causation . — In this group are included acute 
rheumatism or rheumatic fever, non-specific infective arthritis, inter- 
mittent hydrarthrosis, and hypertrophic osteo-arthropathy. In all prob- 
ability most, if not all, of these forms of arthritis are due to an infective 
cause ; and as our knowledge of their pathology extends, the types included 
in this group will become transferred to group (A) of arthritis of Imown 
causation. 


I.H21 
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(A) ARTHRITIS OF KNOWN CAUSATION 
1. TRAUMATIC ARTHRITIS AND TRAUMATISM 

Injury to a joint causes damage to its various structures, aiid haemorrhagic 
or serous effusion results, with consequent inflammatory changes, such as 
pain and swelling. This is a surgical condition which is dealt with in works 
on surgery. Simple traumatic arthritis is non- progressive, and when the 
injured structures have healed under appropriate surgical treatment the 
arthritis should disappear. It must be remembered, however, that trauma- 
tism is frequently the cause of the development of a progiessive arthritis of 
another type. Thus, in a tubercular subject the injury may be followed by 
the development of tubercular arthritis, and similarly an injury to a joint 
may start a progressive osteo-arthritis ; this is commonly seen in osteo- 
arthritis of the hip-joint. In such cases there is a complex of setiological 
factors present which predispose the patient to a particular form of arthritis, 
and the injury to a joint determines the site of development. 


11. SPECIFIC INFECTIVE ARTHRITIS 

Gonococcal Arthritis or Gonorrhcbal Rheumatism 

This is one of the most serious complications of gonorrhoea. In a general 
blood infection with gonococci the fibrous tissues of the body are very liable 
to be affected : thus, the synovial membranes of the joints or tendon sheaths, 
the ligaments, fasciae, aponeuroses, bursae and the connective tissues generally 
may be involved. 

AEtiology. — Gonococcal arthritis commonly occurs during an acute attack 
of gonorrhoea, but it may develop during the subsidence of an attack or in its 
chronic stages. Often strain or injury, exposure to cold, over-exertion and 
lack of care in the treatment of an attack of gonorrhoea lead to the develop- 
ment of arthritis. The complication occurs more frequently in men than in 
women. 

Pathology. — The structures round the joint often show involvement, 
the tendon sheaths and bursae being inflamed and swollen with effusion. 
The affected joints may be swollen, owing to exuded fluid. The effusion is 
usually turbid, and contains polynuclear leucocytes and synovial cells. Or- 
ganisms may be found in the exudate of the joint or tendon sheath, and in 
such cases are usually found in the leucocytes present, but frequently the 
effusion is sterile. The fibrous tissues affected may contain gonococci. ^ 
The plantar ligaments at their insertion into the heel may be the seat of 
a gonococcal infection, giving rise to the painful heel of gonorrhoea,” and 
organisms have been found in this situation. In an affected joint the organ- 
isms may disappear and the joint become normal. In other cases, however, 
fibrous ^hesions may form in and around the joint, leading to fibrous 
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j a^jlosis, and the involvement ot the periosteum may oauae a local osteitis, 
with formation of osteophytes. Wasting of the muscles above and below an 
affected joint rapidly occurs if the asthritis is long continued, and deformitiefl 
oi the feet may result from contraction or weakening of the ligamentp. In 
some advanced cases the structures of the joints involved may undergo 
marked degenerative changes, such as are found in advanced* osteo-arthritiSj 
and permanent crippling results. ^ 

Symptoms. — The ‘onset is often acute, with high temperature, general 
pains in joints and fibrous tissues, and the development of arthritis in one oi 
more joints, usually the latter. The pyrexia may last for several weeks, and 
an examination of the jomts shows often definite thickening and structural 
changes. The tendon sheaths and fibrous tissues may show signs of inflam- 
mation. Other complications may occur as the result of the gonorrhoeal 
infection. Thus, in the eye, gonococcal conjunctivitis, iritis, scleritis 
and keratitis may occur. The skin may show a condition known as 
keratodermia blennorrhagica,” in which red patches, about half an inch 
in diameter, occur, which become keratosed, forming hard dry yellowiah 
elevations. They commonly occur on the soles of the feet. Endocarditis, 
peincarditis or pleurisy may develop during an attack. 

Diagnosis. — Attention should always be paid to the existence of a 
gonorrhoeal urethritis and a special examination of the urogenital tract is 
advisable. Bacteriological examinations should be made of the urethral 
discharge, especially after prostatic massage, and also of the urine. The fluid 
from an afiected joint should be bacteriologically examined for gonococci. 
While the illness resembles rheumatic fever in its acute symptoms, it differs 
in the fact that the arthritis when once developed in a joint lasts longer and 
does not quickly disappear under treatment with salicylates ; the arthritis 
does not clear up in one joint and fly to another, as in acute rheumatism ; 
and in gonorrhoeal arthritis the sterno-clavicular, temporo-maxillary, 
intervertebral and sacro-iliac joints are not uncommonly attacked, while 
these joints are rarely affected in rheumatic fever. 

Treatment. — The most important part of the treatment is to cure the 
primary infection, and this should be treated by appropriate measures. 
Removal of the primary cause is usually followed in early cases by a rapid 
clearing up of the arthritis. Complete rest in bed and milk diet are necessary 
in the acute stage. The affected joints should be kept at rest, and local 
treatment, such as hot fomentations or iodine poultices, gives relief. Radiant 
heat and infra-red radiation are of value. Diathermy has given good results ; 
also ionisation may be used with advantage after radiant heat treatment* 
Bier’s method of treatment, by inducing hypersemia of the affected joint» 
is sometimes beneficial. Internally, for relief of pain, aspirin, phenacetin, 
or pyramidon may be useful. Salol, in doses of 8 to 10 grains three times 
daily, is of value. It may be combined with 1 or 2 grains of quinine sulphate, 
in the form of cachet or powder. 

Vaccine treatment is of value, and the best results are obtained from an 
autogenous vaccine. At first small doses of 1 to 2 millions, at intervals of 
about 4 days, should be given, and the dosage and the interval between them 
may be gradually increased. Serum treatment with anti-stre[>tococcal or 
anti-gonococcal serum has been employed. Serum treatment is useful in 
cases with pyrexia. Ten c.c. of serum are given intramuscularly or sub- 
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cutaneoualy night and morning for 3 days. On the initial dose it is best to 
give ^ c.c. intramuscularly, and in half an hour the remaining 9| c.c., provided 
no unpleasant reaction follows the first small dose. This precaution obviates 
risk from anaphylaxis. 

As the acute symptoms subside, care must be taken by careful passive 
movements, splints and bandaging, to prevent the formation of adhesions 
or contractures. In severe /sases, where a large joint like the knee is involved, 
surgical treatment, such as tapping or incision and irrigation, has given good 
results. 


Dysenteric Arthritis 

Etiology and Pathology. — Arthritis is a not uncommon complication of 
bacillary dysentery and occurs in from 1 to 2 per cent, of cases. It is very 
rare in amcebic dysentery, but a few cases have been observed late in the 
disease, and may have been due to secondary infection. Dysenteric arthritis 
Qt^curs usually after the acute intestinal symptoms have subsided, and may 
develop in any period up to 3 months from the onset of the dysenteric attack. 
There is some evidence to show that a cessation of the diarrhoea, such as may 
occur after the administration of opium or other drugs, acts as a predisposing 
cause. Dysenteric arthritis is not due to the serum used in the treatment of 
dysentery, for it occurs in cases in which no serum has been given. Moreover 
the arthritis following anti-dysenteric serum is simply a very transient synovial 
effusion occurring about 8 days after its administration, whereas dysenteric 
arthritis is a conation lasting some weeks, and if not carefully treated may 
lead to permanent joint changes. Bacteriological examination of the fluid 
from the affected joints is usually negative, but in a few cases dysentery 
bacilli, usually of the Shiga type, have been found. It must be remembered 
that one of the common sequelae of dysentery is a post-dysenteric colitis due 
to a streptococcal or other intestinal infection. Cases of arthritis occurring 
in dysentery long after the specific organisms are present in the stools are 
probably due to these secondary infections, which are well known to be 
causes of infective arthritis. 

Symptoms. — Usually more than one joint is affected. The knees are most 
frequently attacked, the ankles and elbows coming next in frequency ; the 
finger, shoulder and wrist-joints are sometimes involved, and occasionally the 
temporo- maxillary and sterno-clavicular joints. Clinically the disease closely 
resembles gonorrhoeal rheumatism, and in addition to the joints, the fibrous 
tissues, the ligainents and the tendon sheaths are frequently involved. 
Dy^nteric arthritis usually causes a definite pyrexia, which lasts for a variable 
period. It may manifest itself as a synovial effusion (hydrarthrosis) into one 
or more joints, which ^adually clears up, or there may be involvement of all 
the joint structures, with formation of adhesions and limitation of movement. 
In some cases severe pains occur in one or more joints (arthralgia), without 
the developrnent of organic changes in the joint ; this condition is due to 
a fibrositis involving the fibrous structure round the joint. Dysenteric 
arthritis, like gonorrhoeal, is commonly complicated by a conjunctivitis 
affecting the lower and upper lids ; this has been found to occur in about 
50 per cent, of cases. It usually clears up in a few days, even without treat- 
ment. Iritis has been observed in a few oases. 
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Diagnosis.— The course of dysenteric arthritis is sitmlar to that of the 
gonococcal variety, from which it is distinguished by the history or presence 
of a dysenteric imection and the negative evidence of a bacteriological ex- 
amination for gonococci or history of recent gonorrhoea. It is distinguished 
from acute rheumatism by the absence of general sweating and cardiac 
complications, and by failure to clear up quickly after the administration of 
full doses of sodium saUcylate. ^ 

Treatment. — The 'general and local treatment of the joints is on similar 
lines to that of gonorrhoeal rheumatism. Specific treatment should be 
directed towards the intestinal infection. A bacteriological examination of 
the stool, and of the material obtained from saline irrigations of the colon 
should be made, and if pathogenic organisms, such as dysentery bacilli, or 
abnormal streptococci, or other organisms likely to cause arthritis are found, 
a vaccine should be prepared and administered. Intestinal toxsemia may 
be treated with advantage by colon irrigation with normal saline on alternate 
days, and saline aperients, such as sodium or magnesium sulphate, should be 
administered by mouth, as well as intestinal antiseptics such as guaiacel 
carbonate or salol grs. x three times daily. Anti-dysenteric serum is not 
to be recommended for the treatment of dysenteric arthritis, as in cases where 
serum had been administered in the acute stage of the intestinal symptoms 
there would be serious danger of an anaphylactic collapse should further 
doses of anti-dysenteric serum be given when arthritis developed, for the 
interval between these events is sufficiently long to produce anaphylaxis. 

Pneumococcal Arthritis 

^Etiology. — Arthritis is a rare complication of a pneumococcal infection, 
and is due to the transference of organisms to the joint by the blood stream. 
It usually occurs during the acute stage of pneumonia, or within a fortnight 
of the crisis, but it has been observed to precede the lung involvement. In 
general pneumococcal septicaemia arthritis may occur during the course of the 
illness, even without involvement of the lungs. 

Symptoms. — The joint symptoms are acute, with marked swelling and 
pain. One or more joints may be involved, but the knee is most commonly 
affected. The joint may become distended with pus, with much redness and 
oedema, and rapid disorganisation of the joint. 

Treatment. — When the joint becomes purulent it should without delay 
be treated surgically by incision and drainage. In other cases the joint 
effusion is serous or sero-purulcnt, and the inflammation may subside with 
rest and local treatment similar to that for gonococcal arthritis. It is advis- 
able in pneumococcal arthritis where much fluid is present to aspirate the 
joint, and the exudation should be bactcriologically examined. When the 
effusion is sero-purulcnt and improvement docs not occur with rest and local 
treatment, incision and drainage of the joint should not be delayed. After 
the acute stage has subsided great care is necessary to prevent the formation 
of joint adhesions, and prolonged treatment will usually be required to enable 
the mobility of the joint to be restored. 

Inoculations with an autogenous vaccine are helpful. An initial dose of 
1 million organisms may be given, followed by weekly doses, the dose being 
increased according to the effect produced. 
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Tubercular Arthritis 

Tubercular arthritis usually occurs in young patients, and as an infection 
from a primary tubercular focus elsewhere in the body, and frequently signs 
of tuberculosis in other parts of the body are present. The possibility of an 
arthritis in a young subject^ being tubercular must always be borne in mind, 
and an X-Ray examination is of great value in differentiating this type from 
other varieties. The subject is dealt with fully in surgical works, to which 
the reader is referred. 

Scarlatinal Rheumatism 

Arthritis is a fairly common occurrence in the course of scarlet fever. 
It begins usually about the end of the first week, but may occur quite late 
in the disease, and some weeks after the temperature has become normal. 

In the mild forms the affection is that of an arthralgia rather than an 
arthritis, severe joint pains without swelling occurring for a few days and 
then disappearing. In the more severe forms a synovitis with effusion occurs 
in the joints, and sometimes the peri-articular structures are involved. 
Scarlatinal rheumatism usually clears up completely with rest and general 
treatment. Some cases are benefited by salicylates. The resemblance to 
rheumatic fever is sometimes a close one, and it is possible that in these cases 
the two diseases may be occurring simultaneously. Recent research work 
has shown that scarlet fever is probably caused by a specific type of haemolytic 
streptococcus. It is generally believed that rheumatic fever is caused by a 
streptococcus, though up to the present bacteriologists are not agreed as 
to the exact specific type which is the causal agent. 

In the pyaomic form of scarlet fever, suppuration of one or more joints 
as part of the general septicaemic infection may occur. These cases are 
usually fatal, and the arthritis should be treated surgically by incision and 
drainage. 


Undulant Fever (Malta or Mediterranean Fever) 

During the initial stage of the illness, pains in the joints (arthralgia) and 
muscles and fibrous tissues are common. During the relapses of fever which 
characterise this disease, effusions occur into one or more joints, associated 
with swelling and much pain. The arthritic effusions subside as the fever 
passes away, but may reappear with subsequent relapses. In addition to the 
joints, the fibrous tissues are often involved, giving rise to a painful fibroaitis 
during the febrile periods. Organic joint changes do not usually result. 
The treatment consists of rest and local applications to the affected joints. 
Active treatment of the Malta fever infection is essential. 


Dengue Fever (Break-bone Fever, Dandy Fever) 

Ve^ severe pains in the joints and bones occur during this disease, and 
the joints often become red and swollen, owing to arthritic effusion. The 
arthritic symptoms clear up with subsidence of the fever, though joint pains 
may persist for some weeks. 
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Typhoid and Paratyphoid Fevers (Enterio Fever) 

In these diseases arthritis is a rare complication, and one or more joints 
may be involved. It may occur during the later weeks of the acute sta^e 
of the illness, but in very protracted cases a multiple suppurative aruhiitis 
may form part of a post-typhoid septicsemia and^pyasmia. 

Arthritis must be carefully distinguished from periostitis, which is a much 
commoner complication of enteric fever, and is usually suppurative in type, 
occurring either during the acute stage of the illness or after the general fever 
has subsided. In some cases suppurative periostitis may occur at long 
intervals (months or years) after the acute attai?k of enteric fever. An 
X-Ray examination should always be made in these cases, in order to dis- 
tinguish between a periostitis and arthritis. 

The arthritis of enteric fever is treated by rest and local applications. 
Should the effusion not subside, aspiration of the joint should be performed ; 
and if pus be found^ surgical treatment by incision and drainage is advisable. 


Syphilitic Arthritis 

Acquired , — In the secondary form a joint effusion due to a synovitis may 
occur. It is associated with little or no pain, and usually clears up quickly 
with rest and anti -syphilitic treatment. 

In the tertiary form the synovial membrane or capsule of the joint may be 
involved by gummatous thickening, and this, together with the associated 
effusion, will give rise to an irregular joint swelling, which may be of consider- 
able size. Usually there is little or no pain, and there is fairly good mobility 
of the joint. In other cases a syphilitic osteitis may spread to a joint, which 
becomes involved in the inflammatory process, and an arthritic effusion 
results. A gummatous condition of the peri-articular structures, such as skin 
or fibrous tissue, may spread to the joint, causing a like result. The irregular 
swelhng, and relative lack of pain, together with other evidence of syphilis 
and the blood tests, usually enable a diagnosis to be made ; but this is more 
conclusively demonstrated by an X-Ray examination, which shows the exact 
origin of the arthritis. 

Congenital . — “ Chronic effusion ’’ due to “ chronic syphilitic synovitis ” 
occurs usually between the ages of 6 and 15 years, and both sexes are equally 
affected. It is a painless effusion, affecting nearly always both knees, though 
the swelling may be more marked in one than the other. The mobility of the 
joint is not impaired, and* thickening of the joint structures does not occur. 
The malady is associated with interstitial keratitis in about 75 per cent, of 
cases. The course of the disease is prolonged, and there is a marked 
tendency to relapse after the effusion has disappeared. 

SypUlitic epiphysitis usually occurs in infants under the age of 6 months^ 
and is rarely confined to one joint. It is usually acute in onset, associated 
with pain and pyrexia, and resulting in a “ pseudo-paralysis of the affected 
limbs. Suppuration frequently occurs in the region of the epiphysis, owing 
to infection with pyogenic organisms (generally streptococci or staphylo- > 
cocci), and the inflammatory process may spread to the adjacent joint, causing 
an arthritis, wUoh may be suppurative in type. The disease is well known, 
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and the diagnosis is usually clear, since at this early age other causes of 
pseudo-paralysis are uncommon. Other stigmata of sj^hilis will probably 
be present, and a Wassermann test of the blood and an X-Ray examination of 
the affected part may be made to confirm the diagnosis. 

Surgical treatment will be required where suppuration is present. 

All the above forms of S3rphilitic arthritis require in addition to rest and 
local measures a complete course of anti-syphilitic treatment, when the joint 
condition will make a rapid and permanent recovery. 

Glanders 

In the acute stage arthralgia is a common symptom, and in chronic cases, 
as a part of the pysemic process of the disease, suppurative arthritis may occur, 
due to infection of the joint with the Bacillus mallei, 

SEPTICiEMIG AND Py^MIO ArTHRITIS 

rt 

Blood infections of septic®mic or pysemic type apart from those already 
mentioned are frequently accompanied by arthritis. Most commonly the 
infecting organism is a streptococcus, but staphylococcal or other infections 
may be the cause. The arthritis is usually acute, and associated with much 
pain and swelling. It is commonly, but not always, suppurative in type, the 
presence of pus being indicated by marked redness and oedema round the 
joint. In cases of this type the joint effusion should always be bacterio- 
logically examined after withdrawal by an exploring needle, and if pyogenic 
organisms are found, incision and drainage of the joint by surgical measures 
are not to be delayed. 

Acute Periostitis 

Acute periostitis is a common symptom of a staphylococcal or strepto- 
coccal septico-pyaemia in young persons, and frequently the epiphyseal 
neighbourhood is affected, so that the joint or biirsse round it become involved 
by the acute inflammatory process in the proximity. 

An examination will reveal the presence of marked tenderness and some- 
times swelling, with perhaps redness and oedema over the affected bone, the 
site of specially marked tenderness being the bone and not the joint. In 
cases of this kind the suppurative periostitis is of a very acute nature, and 
will rapidly become an acute osteo-myelitis if not dealt with without delay. 
The greatest care is necessary in order to differentiate this condition from 
acute rheumatism or other form of arthritis. An X-Ray examination should 
be made* whenever possible, in order to confirm the diagnosis. 

Treatment. — Immediate operation is necessary, and the infected perios- 
teum should be freely opened and drained by appropriate surgical measures, 
the effusion bein^ examined bacteriologically. A staphylococcus is most 
commonly found in acute osteo myelitis. 

The arthritis associated with acute periostitis is commonly an acute 
synovitis of simple nature, caused by extension of the inflammation, but not 
the pyogenic organisms, to the joint, so that the sjmovial effusion is sterile. 
Surgical treatment of the periostitis is usually followed b^ rapid subsidence 
of the neighbouring arthritis. Should the arthritis not quickly clear up it is 
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advisable to examine the joint effusion bacteriologically, and if this is infected 
with pyogenic organisms, surgical treatment of the joint should at once be 
adopted. , 

III. ARTHRITIS DUB TO GOUT (see pp. 449, 450) 

IV. ARTHRITIS FOI^LOWING THE INJECTJON OF ANIMAL SERA 

For arthritis following the injection of animal sera, see p. 33. 

V. ARTHRITIS OF NEUROPATHIC TYPE 

Lesions of the joints and bones may occur owing to the trophic changes 
associated with tabes dorsalis and syringomyelia. The knee- and hip-joints 
are most commonly affected, and in syringomyelia the joints of the upper 
extremity may be involved. In this condition there is marked swelling and 
disorganisation of the joint and an almost complete absence of pain. Thg 
joint may be distended with fluid, the capsule and ligaments round the joint 
becoming stretched and weakened. When the knee-joint is affected there is 
often very marked painless lateral movement. 

Fractures of the shaft or portions of the head of a bone in proximity to 
the joint may occur, and irregular bony outgrowths (osteophytes), similar 
to those found in osteo-arthritis. may gi\ e rise to the irregular outline of the 
disorganised joint seen in advanced cases of this type. X-Ray examination 
of the joint shows these changes together with marked organic alterations, 
such as absorption of cartilage and rarefaction of bone. This type of arthritis 
is easily recognised by the Tiiarked organic changes of painless character 
which have taken place and by the association of organic disease of the 
nervous system. 

Special clinical examination should be made for signs of tabes dorsalis, 
syringomyelia, or other organic disease of the nervous system. A Wassermann 
test of the blood and cere bro- spinal fluid should be made if there is suspicion 
of tabes dorsalis. 

VI. ARTHRITIS DUE TO ABNORMAL BLOOD CONDITIONS 

Haemophilia. — In this disease, hjcmorrhage into joints and resulting 
arthritis are very common. The knees are most frequently involved, the 
ankle- and el bow- joints coming next in frecpiency, but any large or small joint 
may be affected. The hremorrhage may be the result of an injury, but it is 
frequently api)arently spontaneous, when probably some movement or jar 
acts as the exciting cause. The affected joint becomes distended with blood, 
and pain and slight rise of temperature may occur. The effused blood may be 
absorbed quickly without any definite impairment of joint function. In 
some cases a definite arthritis follows the luemorrhage, the swollen joint 
becoming red and hot. and the synovial membranes inflamed. This condi- 
tion may last some time, and occasionally osteophytic outgrowths may 
develop. The appearance of the joint may resemble that of tubercular 
arthritis, but is really a condition of osteo-arthritis caused by the joint 

84 
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hsamorrliage. The third stage is that in which after absorption of the effusion, 
adhesions and marked organic changes occur, so that impaired movement 
and sometimes ankylosis result. An X-Ray examination will now reveal 
changes similar to those* of advanced osteo-arthritis. 

The joint affections of hsemophilia require rest and the general treatment 
recommended for the disease. Local treatment must be applied with great 
care, since fresh haemorrhages are liable to occur int^ the joint affected. 

In order to establish a diagnosis, careful attention must be given to the 
family history, which will be characteristic in that the incidence affects 
males only, while being transmitted by females. The blood coagulation 
tests and calcium content of the blood are also characteristic. 

Purpura. — Joint affections occur in association with purpura, and these 
may be classified into the two groups : 

(a) Purpura simplex, in which the eruption may be accompanied by joint 
pains and sometimes swelling from effusion, which quickly clear up with 
rest and appropriate general treatment (see pp. 807, 808). 

, (6) Purpura rheurmtica, sometimes called Schonlein’s disease. Joint 

pains are an early symptom, and swelling of the neighbouring joints occurs. 
The arthritis is caused by synovial effuhion, and clears up without any per- 
manent organic changes resulting. 

VII. ARTHRITIS ASSOCIATED WITH “ DEPICT ENCY DISEASES’* 

Scurvy , — In infantile scurvy periosteal hsemorrhages are common, and 
sometimes haemorrhagic effusions into joints occur. In the scurvy of adults, 
swelling of joints sometimes occurs, the affected joint being tense and dis- 
tended, with a sero-sanguineous effusion. Other signs of scurvy will probably 
be present, such as the characteristic gum changes, palatal haemorrhages, 
haemorrhage into muscles, purpuric skin eruption, or a hard brawny oedema 
of the legs and feet. Symptoms of this kind only occur after a dietary which 
for several months has been deficient in fresh vegetables, fruit and fresh meat. 

"rtie treatment of scorbutic arthritis consists in rest of the affected parts 
and dieting with foods of high anti-scorbutic value. 

Rickets , — The bones, especially at their epiphyseal junctions, are involved 
in this condition, and stretching of the ligaments round the joints may occur. 
Arthritis does not occur primarily in rickets, and any arthritic manifestations 
are secondary to changes in the bones and ligaments. An X-Ray examination 
should be carried out as it is helpful in diagnosis. 


(B) ARTHRITIS OF OBSCURE CAUSATION 
I. ACUTE RHEUMATISM OR RHEUMATIC FEVER (see p. 328) 

II. NON-SPECIFIC ARTHRITIS 

This includes the types of arthritis known as rheumatoid arthritis, 
arthritis deformans, osteo-arthritis, and chronic villous arthritis. 

It is a disease of obscure causation, but probably due to an infection which 
is not uniform in origin. It is characterised by changes in the joint structures, 
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whiclL may involve the synovial membrane, the artitolar cartilages, the 
bones and the capsule, and in the peri-articular structures. Typical cases 
of the above types of arthritis di£E^ in their morbid appearances, but great 
similarities are present in all, and a case belonging in its early stages to one 
type may in its later stages develop into another. Thus, a case of so-called 
rheumatoid arthritis, or of villous arthritis, may in the later stages of the 
disease develop the ty^cal bone changes of osteo^arthritis. 

The terms rheumiCtic gout and chronic articular rheumatism are also, 
used to describe the above conditions ; and since the terminology is so con- 
fusing, and also a source of misunderstanding, not only to the medical pro- 
fession but to the public, it would appear desirable that the term non-specific 
arthritis be used to include them all. 

etiology. — Much has been written about the causes of chronic rheumatic 
affections, but the majority of these can only be regarded as predisposing 
conditions and not as true causes. 

Arthritis has a lower incidence rate amongst coloured than white races. 
Osier and McCrae, in their American statistics, have alluded to the relative 
immunity of the negro race, and this agrees with the writer’s experience 
amongst large numbers of Indian troops in Mesopotamia. A family history 
of arthritis is commonly obtained from sufferers. It does not appear that the 
disease is hereditary, but it seems likely that there is inherited a “ diathesis ” 
or a tendency for the joints or fibrous tissues to be affected when a person is 
subjected to an exciting infective cause. Thus, a streptococcal infection may 
in one person give rise to chronic arthritis, while in another a severe ansemia 
or a septic endocarditis may result. 

Sex has been regarded as a predisposing factor, the frequency in females 
being stated to be something like four times that in males. Age : while 
infective arthritis is rare under 10 years, all ages are susceptible. Dr. G. F. 
StiU has described a form of arthritis occurring in children of early 
years, 8 of his first 1 2 published cases occurring under the age of 3. From 
the age of 20 years arthritis has a relatively large incidence for all ages, 
and the small numbers given for advanced ages are to be explained by the 
small population from which they are drawn at these periods of life. 

Mental strain and debility, by lowering the general resistance, predispose, 
if the exciting infective cause is present. Trauma and physical strain may 
cause an arthritis or fibrositis, but this condition will not be progressive 
unless some infective cause is present at the time of the injury. It is 
well known that an injury is often the starting-point of a progressive 
arthritis, and this is commonly the case in osteo-arthritis of the hip-joint. 
Exposure to cold, wet and damp, and living in houses without proper damp- 
proof courses, particularly in districts where the subsoil is damp and the sub- 
soil water high, all act as predisposing causes. Pregnancy and parturition 
are sometimes followed by a non-specific arthritis. It is well known 
that an existing infection in the body — for example, pulmonary tuberculosis 
— often undergoes a rapid development as the result of pregnancy, and 
in a similar way a latent streptococcal or other infection may be set up 
and cause a non-specific arthritis. This is the probable explanation of the 
setiological bearing of pregnancy on arthritis. Disease of the nervous system 
is not associated with arthritis or the various forms of fibrositis. The 
changes seen in the so-called Charcot’s joints of tabes or sjrringomyelia 
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are due to trophic ‘changes from spinal-cord disease, which, together, often 
with trauma, lead to severe organic changes in the affected joints. For many 
years dietetic errors in food and drink held sway as supposed exciting causes. 
Excess of protein in the dietary, drinking alcoholic beverages, such as certain 
wines and beer, and the taking of acid fruits, were all thought to play an 
important part, but the modern view is that metabolic factors have little or 
no influence in the causation of arthritis. It is genQrally accepted that the 
dietary should be well balanced as regards vitamin content. A diet deficient 
in vitamins predisposes to chronic infective conditions and to arthritis. 

Endocrine deficiency plays a part in the causation of certain types of 
arthritis, for example, the chronic villous arthritis which occurs in women 
at the climacteric. 

The conclusion which forces itself upon one from a close study of cases 
of non-specific arthritis is that the principal exciting cause is an infection, 
the continued absorption of toxic substances giving rise to the inflammatory 
changes in the joints and fibrous tissues. It has been my experience that 
id the great majority of these cases a streptococcal infection from some focus 
in the body is the exciting cause, though in some cases another organism 
may cause similar efl^ects — for example, the Bacillus coli communis group of 
bacteria. Arthritis from specific infections is well known, and the various 
examples of this type have been already described. 

The disease, when not associated with a general specific infection, is, 
it is believed, in the majority of cases due to some localised infection 
of the body, generally of a streptococcal nature. The organism caus- 
ing the infection cannot usually be obtained from the affected joint or 
tissues, and in all probability the pathological changes are due to the toxins 
absorbed. A very large number of bacteriological examinations of the affected 
joints have been made by numerous skilled observers, but no specific organism 
has been found, and generally the results have been negative. In a few cases 
a streptococcus or a bacillus has been found in the affected joints, but proof 
has generally been wanting that this organism was the primary cause of the 
arthritis in question. Poynton and Paine isolated from one case of infective 
arthritis a streptococcus which caused similar lesions in rabbits. It appears 
probable that in the majority of cases the affected joints and tissues are devoid 
of living bacteria. This is not surprising, since the causal infection is often of a 
relatively low type of virulence, and often far distant from the affected joints. 
An analogous example is to be found in the pleurisy, with sterile effusion, 
frequently present over a subphrenic abscess containing pathogenic organisms. 

Recent work in America by R. L. Cecil, E. E. Nicholls and W. J. Stainsby 
has shown that by means of a special technique, streptococci can be obtained 
from the blood and also from the affected joint in over 60 per cent, of cases 
of chronic arthritis, and in rheumatoid arthritis. Further confirmation 
of this work in other countries is looked for, since the technique employed 
has been subject to criticism by many bacteriologists. 

The cause of an infective arthritis should always be sought for. A careful 
clinical examination of all the organs should be made, but frequently no 
apparent cause is visible. The commonest cause of infection is to be found in 
connection with the teeth sockets. Dr.'Beddard, in October 1918,^ placed 
90 per cent, of cases of so-called rheumatoid arthritis in this category, and my 
^ Tra-Modivns Medical Society of London, 
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personal experience agrees with this view. Very comAonly the teeth and 
gums appear healthy, and give rise to little suspicion, even after a close 
examination ; but sometimes there xiay be visual evidence of caries and gingi- 
vitis, and on pressure pus may be expressed from the space between the gum 
and the teeth. It cannot be too clearly realised that the infection which is 
most likely to be the cause of an arthritis and allied conditions is often deeply 
seated near the apex of the tooth and gives rise»to no symptoms whatever, 
and pain, swelling and* tenderness may be entirely absent. The only certain 
method of examination of the tooth sockets is by means of X-Rays ; this 
should be done in every case, photographs of the individual teeth being taken. 
Usually there is definite evidence of osteitis, with rarefaction or destruction 
of the alveolus, and the most striking evidence of all is the indication of an 
apical abscess or granuloma shown in the print by the clear white space around 
the apex of the tooth. This space is invariably filled with pus or granulations 
heavily infected with pathogenic streptococci, and must serve as a constant 
supply of virulent toxins, if not of bacteria, into the blood stream. On very 
many occasions tliis condition has been associated with infective arthritis 
and the various forms of fibrositis. Where arthritis is present and a dental 
origin is discovered, almost always streptococci showing similar bacterio- 
logical characters are found in profusion in the faeces and in colon washings, 
and in cases of progressive arthritis after all the teeth have been removed, 
there is usually found bacteriological evidence of a marked secondary strepto- 
coccal intestinal infection. The streptococci causing arthritis usually belong 
to the “ viridans ” group, and sometimes haemolytic streptococci accompany 
these. Intestinal infections may, apart from dental infections, give rise to 
arthritis, and in such cases there is often evidence of attacks of entero-colitis 
with diarrhma and loose stools containing mucus. The causation of dysenteric 
arthritis by bacillary dysentery has been mentioned. In this country in- 
testinal infections are uncommon primary infective causes of arthritis. 

A septic condition of the tonsils and adenoids, of streptococcal type, may 
give rise to arthritis and allied conditions. A careful examination of the 
tonsils should always be made, and if unhealthy looking, pressure should 
be aj)plied to see if pus can be expressed. The maxillary antra and nasal 
sinuses should be carefully exanuned by illumination and other methods for a 
possible source of infection. Pharyngitis with a chronic streptococcal surface 
infection may cause arthritis, chronic appendicitis, chronic cholecystitis and 
diverticulitis may act as foci of causation in arthritis. An X-Ray examination 
is useful in confirming the clinical signs of such a focus of infection. Uro- 
genital causes should always be carefully looked for in both sexes. Any 
focus of suppuration may® act as the cause of a general infective arthritis ; 
thus, infected wounds or a suppurating joint may give rise to a non-suppurat- 
ing general arthritis (McCrae). 

W. H. WiLLCOX. 


The Bacteriology of Chronic Rheumatism 

There has been great diversity of opinion regarding the bacteriological 
causes of chronic rheumatism, though the majority of observers have con- 
cluded that streptococci are involved. 
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We have worked on the principle that although the organism involved 
is invariably a variety of streptococcus, the strain may and does vary in 
difiEerent cases. We assi^me that this variation depends on many different 
causes : hereditary, environmental and personal. Hereditary perhaps 
owing to inherited diathesis ; environmental as governing the predominant 
streptococcus a patient may have been in contact with ; and personal for 
many reasons, such as previous diseases, local infection as from teeth, tonsils, 
sinuses, chronic intestinal infections, such as dysentery and the Salmonella 
infections, and other chronic infections associated with streptococci. 

Nevertheless we arc confident that the class of streptococcus causing 
chronic rheumatism is usually the non-h8emol5rtic or less virulent type. 

We picture the process leading up to arthritis as a very long one, spread 
over many years, and being in existence a long time before actual rheumatic 
symptoms occur- -a process which may be illustrated as follows: In the 
first instance — perhaps in early life as far as the individual is concerned — 
a wounded gum margin fails to heal, and becomes infected with a strepto- 
dbccus present in the mouth as a saproph3rte, or possibly recently acquired 
by food, droplet infection, kissing, etc. Such streptococcus is of the viridans 
type and rarely haemolytic. The infection thus acquired may be the beginning 
of a prOcesfe lasting till the patient becomes edentulous. However limited 
the infection may be, it is the commencement of marginal gingivitis, and the 
establishment of the infection signifies that the streptococcus involved has 
succeeded in creating a local area in which it is superior to the resistance of 
its host. Depending upon the resistance of the host, and many other factors, 
such area of gingivitis tends to spread and invade an ever-increasing area of 
periodontal membrane. Meanwhile there is constant swallowing of infective 
material, in greater or less amount, material that is infective to the extent 
that it emanates from an actual existing area of infection already established 
in the host. 

Doubtless the majority of such infective material is effectively disposed 
of by the gastric juices, but, sooner or later, depending upon the activity 
of this and also upon the general resistance of the host to the organism, 
the organism is likely to become established in the intestinal canal. The 
process may take years, or it may be rapid. In the majority of cases we 
date the origin of the toxaemia, eventually leading to arthritis, from the 
establishment of intestinal sepsis. 

The example of a septic gum may be exactly paralleled by a septic tonsil 
or an infected nasal sinus. 

While wo assume the above process to be the typical one involved in 
the establishment of chronic rheumatism in this fcountry, we are fully alive 
to the fact that intestinal sepsis may be the result of many other conditions. 
For instance, it is a truism that most, if not all, recovered dysenteries, and 
certainly amoebic dysenteries, present pictures of gross intestinal sepsis ; and 
there is reason to believe that subjects recovered from typhoid and the 
Salmonella infections are apt to present an abnormal intestinal flora. 

Holding these views necessitates relegating oral focal sepsis into a re- 
latively secondary position of importance as regards the area of the body 
whence the toxins are absorbed, although we recognise the prime sstiological 
importance of such areas of focal sepsis as being the origin of the whole long- 
oontinued process. 
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Hence we envisage the bacteriological picture assotiated with chronic 
rheumatism as one which we venture to call a streptococcosis : a con- 
dition, that is, which comprises am original marginal gingivitis, or septic 
tonsil, or sinus, advancing through a period of local spread of infection and, 
later, or eventually, associated with an intestinal sepsis of increasing import- 
ance ; a condition, moreover, in which, owing to a general lowering of the 
resistance to streptococci, there is also less impediment to the growth of 
streptococci in various areas of the body. It is possible that intestinal 
sepsis arises as much by the latter method as by direct transmission from 
areas higher up in the alimentary canal, and in this respect it is interesting 
to note that not infrequently strains of streptococci from gingivitis will 
grow at a very difierent rate from strains recovered from the intestine, even 
though planted into the same batch of medium. If the strains were originally 
identical, they have become modified to some extent by change of 
environment. 

If, as we believe, difierent, and perhaps many, strains of streptococci 
are involved in the process, it becomes necessary, in investigating such cases*, 
to make a complete examination of all possible areas of excessive streptococcal 
growth. 

Such examination includes inspection of the gums, with especial refer- 
ence to marginal gingivitis, and cultures from such pockets as may exist. 
It is surprising how often we find general deep stripping of the gums in 
subjects who have been passed as normal as the result of radiological exam- 
ination in consequence of which a condition that we consider to be of prime 
setiological importance is apt to be disregarded. Our experience is that 
when teeth with stripped gums are extracted there are copious streptococci 
at the apex, even though no periapical necrosis of bone be present. The 
streptococcal periodontitis is universal as far as the individual tooth is 
concerned. Moreover, the streptococci recovered from the apex are identical 
in type with the majority, at least, of those recovered from the gum pockets. 

The tonsils are examined by surface swabs and cultures from such 
abnormal crypts as may be demonstrated. If the tonsils have been 
enucleated, we take swabs from the tonsillar fossae. It is to be noted that 
cultures from crypts are usually somewhat diverse, though streptococci, 
of viridans type, are usually profuse, if not predominant. 

The post-nasal space is examined by means of a right-angled swab, and 
measures are taken to demonstrate the presence of catarrhal organisms 
other than streptococci. Measures are taken also to determine the possi- 
bility of sinus infection. 

The urine is collected :• in the male by simple passage into a sterile vessel, 
with the usual precautions ; in the female a catheter is necessary in order 
to obviate contamination with vaginal organisms. The opportunity is taken 
of procuring specimens of cervical or vaginal mucus, according to circum- 
stances. 

We are accustomed to find a moderate profusion of streptococci in the 
urine of rheumatic subjects, quite apart from actual infection ; indeed it is 
rare to find a completely sterile specimen, the test being growth in glucose 
broth. The cocci are rarely profuse enough to make microscopic recognition 
feasible. We assume this is an expression of lowered bactericidal power of 
the blood, consequent on toxaemia. 
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We regard the ‘examination of the stool as the most important part 
of the undertaking. Many pitfalls have to be avoided. Unless intestinal 
sepsis be of high degree, constipation may mask the essential feature of the 
flora. It is a fre([uent experience to find no excess of streptococci in a natural 
stool, but a great, and sometimes overwhelming, excess in a specimen from 
a high douche. Such douches, however, must be carefully carried out by 
an experienced person. Absolute bacteriological sterility of all vessels and 
fluids used must be insisted on. The writers have painful memories of many 
wasted hours owing to carelessness on the part of subordinates in the 
collection of such specimens. Rarely does it happen in cases of well-marked 
chronic rheumatism that cultures from a high intestinal douche do not show 
an increased flora of streptococci. In some cases useful information may 
be gained by the use of a duodenal tube. Or, again, the administration 
of magnesium sulphate is said to cause a marked change in the character of 
the intestinal flora. 

In the routine examination of intestinal specimens it is customary to 
iise a variety of media, which fall into two groups. One group consists of 
such media as MacConkey’s or Kndo’s, for separating the pathogenic non- 
lactose-fermenting bacilli from the coliform group. The second group 
includes such media as glucose agar, and blood agar, used for demonstrating 
and estimating the excess of intestinal streptococci that may be present. 
Glucose agar requires very careful preparation and titration, for if there be 
the slightest hindrance to the growth of streptococci, they are apt to be 
smothered by the more luxuriantly growing coliform bacilli. In this respect 
blood agar presents some advantages, in that the blood acts as a buffer, 
and tends to correct any errors of titration, and, moreover, it has the ad- 
vantage of demonstrating differences in the type of the streptococci found, 
such as haemolytic or viridans characteristics. 

We, however, are accustomed to use Douglas’s tryptic digest agar with 
one-half of 1 per cent, of glucose added, very carefully titrated to pH 7*2, 
and we are careful to observe that the tryptic digest is reasonably fresh. 

We have used the term “ intestinal sepsis.” By this we mean an excess 
of streptococci over the normal intestinal cultures. The standard of 
normality is this respect has yet to be defined. We have been accustomed, 
for many years, to use an arbitrary standard, and have yet to prove that it 
is unduly onerous. We regard a normal intestinal flora in a young adult 
as one that, on ordinary laboratory media as indicated above, gives a growth 
of not more than one streptococcus colony to ten of the normal intestinal 
coliform bacilli. Our experience is that as an individual approaches middle 
age, streptococci tend to become increasingly nuvnerous, and the tendency 
seems to be progressive till such time as the subject becomes edentulous, 
and the tonsils shrivel, after which intestinal sepsis becomes less marked. 

In any given case we lay more and more stress on the importance of 
intestinal sepsis, according as the percentage of streptococci increases at the 
expense of the normal bacillary flora. With equal numbers of streptococcal 
and bacillary colonies we venture to talk about a high degree of intestinal 
sepsis ; with a 75 per cent, streptococcal moiety we use the term “ a very 
high degree of intestinal sepsis/^ and so on, until even instances in which 
streptococci in all but pure culture arc found. 

As the result of these complete examinations, with sometimes repeated 
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examinations of the intestinal flora, we are increasiif^ly impressed with 
the importance of intestinal sepsis, as defined above, and find that we are 
using vaccines containing an increasingly high proportion of streptococci 
derived from the* intestine. Rarely does the intestinal moiety in such 
vaccines fall below 50 per cent., the remaining 50 per cent, being made up of 
strains from the other areas of focal sepsis, and, indeed, in the cases in which 
streptococci constitute 75 or more per cent, of the intestinal growth, and other 
areas of chronic sepsis are not very obvious, the proportion of intestinal 
strains in a finished vaccine may be even higher. 

It may be added that in our experience, in these cases of high degrees 
of intestinal sepsis, it is usual to find that the streptococcus involved is of 
a type other than “ streptococcus faecalis,” or enterococcus, though occasion- 
ally the excess may consist of enterococci. But it is only fair to observe 
that we regard any streptococcus growing in fluid media in chains of more 
than four cocci as of a type other than streptococcus fsecalis. A more scientific 
criterion is, possibly, the fact that streptococcus fsecalis forms a homogeneous 
emulsion in normal saline, whereas the type we are alluding to tends to 
form a precipitate under similar conditions. This, however, does not 
lend itself to concise description in rendering reports. 

However high may be the proportion of streptococci from the intestine, 
we consider it important to iiK ludo in a vaccine a moiety of strains from other 
areas in which, in our judgment, they are present in pathogenic excess, and 
we are in the habit of terming such vaccines “ Balanced Vaccines.'^ 

A point of importance is the fact that intestinal streptococci in a vaccine 
are definitely less toxic than pathogenic strains of dental or naso-pharyngeal 
origin. 

In the management of cases of chronic rheumatism we are accustomed 
to let the question of extiri)ation of areas of chronic sepsis be considered in 
reference to the degree of intestinal sepsis. For example, if intestinal sepsis 
be well marked we hesitate to advise the extraction of merely gingivitic 
teeth, or enucleation of doubtful tonsils. Rather do we advocate a pre- 
liminary course of vaccine therapy. Such will frequently materially modify 
the extent of the gingivitis, and even improve the condition of septic tonsils. 
In any case a few months’ delay will not militate against surgical measures, 
if such become eventually necessary ; indeed, a preliminary course of vaccine 
therapy may have a ^stinctly conservative influence and obviate the 
occasional regrettable seplica3niia following extensive extractions. In 
cases where intestinal sepsis cannot be demonstrated, and oral sepsis is 
gross, operation is obviously indicated. 

• John Matthews. 

W. H. WiLLCOX. 

Pathology. — The morbid changes in the joints in this condition have been 
described by Strangeways and others. Briefly, they consist of swelling and 
hypersemia of the synovial membrane, and in the villous form this may attain 
a high degree of proliferation. The fluid in the joint is slightly turbid from the 

i iresence of small fibrous deposits, and usually contains lymphocytes and a 
ew polynuclear cells. Later, the capsule of the joint becomes involved, 
and inflammatory processes arc set up which may go on to thickening and 
contraction. The cartilage of the joint becomes affected, the surface being 
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roughened and irre^Iar with small elevations, and may become the seat of a 
fibrous tissue degeneration, with blood vessels spreading through it. The 
cartilage becomes thinned and may almost entirely disappear. ^ 

Atrophic changes ocefur in the bones, and the density oecomes diminished. ^ 
At the apposed surfaces absorption occurs in advanced cases, and at the peri- 
phery osteophytic outgrowths of softish bone, so that a mushroom appearance 
may be produced. In the •synovial fringes, thickened fibrous nodules, partly 
calcified, may develop, and these sometimes become dislodged, forming loose 
bodies in the joint. In extreme cases a fibrous or partly bony ankylosis may 
result. The changes to be seen in X-Ray photographs are rarefaction of the 
involved bone and a fuzziness of the articular surfaces, as if a very thin layer 
of fine cotton-wool covered them, due to the irregularity of the surface of the 
bone in consequence of the changes described. The clear space between 
the opposed bones is diminished, as a result of cartilage absorption. Loose 
osteophytes may be seen in some cases. Lipping of the bones or slight out- 
growths may^be visible. 

• 

Classification of Arthritis 

The following is a useful and generally accepted classification. It has 
been adopted by the Special Committee of the British Medical Association 
appointed to inquire into the causes and treatment of arthritis and allied 
conditions : 

1. Rheumatoid arthritis 1 rimary, • ^ x* r 

I (u) Secondary to some infective forms. 

( (i) Primary. 

(ii) Secondary to rheumatoid arthritis and some 
infective focus. 

3. Chronic villous arthritis. It usually occurs in women at the clim- 
acteric. 

(i) Rheumatoid type ; often associated 
with rheumatoid arthritis else- 

4. SpondyUtia (vertebral form) j type. 

(iii) Ankylopoietica with bony ankylosis 
[ of joints. 

Symptoms. — It cannot be too strongly insisted upon that the most careful 
examination must be made to determine exactly what structures are affected. 
Each joint should be carefully examined for evidence of swelling, pain on 
movement, and crepitation, creaking or grating. A careful examination 
should also be made of the bursae around the joints of the tendons and of the 
tendon sheaths. The freedom of movement in all directions of each joint 
should be carefully tested and any limitation noticed. 

Some cases begin with an acute onset of pyrexia and general symptoms 
in addition to the local. Such cases of acute infective arthritis often com- 
pletely clear up with rest and treatment after an attack of moderate dura- 
tion. Generally, however, the condition is progressive, and unless the 
cause of the disease is removed no permanent improvement will result. In 
the majority of cases, however, the onset is insidious and gradual. The 
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earliest joi^ts involved are often the metacarpo-cairpal jt>ints of the thumb 
and the phalangeal or metacarpal or carpal joints of the hands, but any joint 
may be primarily affected. The teftiporo-maxillary joint is involved much 
more often in infective arthritis, and this is an important point in diagnosis. 
A localised pain in an affected joint or joints occurs, and this progresses, other 
joints being involved, usually in a comparatively symmetrical manner. The 
affected joints show swelling and signs of effusion, end there is pain on move- 
ment and usually crepitus ; creaking or grating is felt. In advanced cases 
there may be deformity of the joint, due to the effusion and to the hyper- 
trophied synovial membrane and osteophytic outgrowths. The skin over 
the joints, especially of the hands and feet, shows trophic changes, such as 
pallor, smoothness, thinning of the skin and a tendency to abnormal sweating 
and defective circulation. The muscles above and below an affected joint 
soon show marked wasting if the disease persists. Marked deformity of the 
joints may occur in chronic cases, and this is seen especially in the hands, feet, 
knees and elbows, owing to the ankylosis and contracture of tendons round 
the affected joints. The tendon reflexes over affected joints are usually 
exaggerated, owing to the excitability of the reflex nervous arc. The involve- 
ment of the joints is usually accompanied by general pains, described as 
rheumatic in nature, and no fever may occur, though malaise, depression, 
headaches, anaemia and debility are usual. Cardiac complications are absent, 
as a rule ; and beyond the joint affections and the general malaise and ill- 
health often associated with marked wasting, little is found. 

The mom-articular form usually occurs after adult life and often follows 
an injury. It may affect the hip or shoulders, and is associated with marked 
impairment of movement in the affected joint. The changes are those of an 
osteo arthritis, and the muscles waste. The disease does not usually spread 
to other joints. 

The vertebral form , — Pain and impairment of movement of the cervical 
joints commonly accompany the ordinary types of non-specific arthritis. 
In some cases the whole vertebra? may be involved, and marked fixation 
of the spine ensues, sometimes with deformity, resulting in the bowing 
commonly seen in old people (spondylitis deformans). An X-Ray examina- 
tion will usually reveal osteophytic changes, and the bony outgrowths 
sometimes involve the nerve roots, so that in these cases the pain may be 
so severe as to lead to the development of the drug habit. 

Infective arthritis in children , — This was first described by Still and is 
well known. The disease is associated with fever and enlargement of the 
lymphatic glands and spleen, which are sure evidences of an imective origin. 

Prognosis. — In an early case of non-specific arthritis, if the cause is 
discovered by investigations on the lines indicated and is then removed, the 
treatment adopted will in all probability be followed by marked improvement, 
and there is reasonable hope of a complete cure. When the active inflam- 
matory processes have subsided, massage and passive movements of joints are 
likely to improve the impaired mobility resulting from the infective process. 
It must be admitted that in the very advanced cases, where the primary 
source of infection has been succeeded by secondary sources, little can be done 
beyond treatment adopted for relieving the distressing symptoms. In cases 
of long standing the inflammatory changes are often progressive in nature, 
and removal of the primary cause may do little good because the infective 
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process is being carried on by a secondary intestinal infection. In an ad- 
vanced case of infective arthritis, the disease is often progressive in nature, 
and all that can be hoped for is to arrest the progress of the inflammatory 
process. 

Treatment. — The most important step is first to find out the cause of 
the infection which has given rise to the arthritis. The measures to be 
adopted have been alre^y indicated. A careful*, and complete clinical 
examination should be made to discover any possible source of infection, 
including an X-Ray examination of the teeth and accessory nasal sinuses and 
bacteriological examination of the stools, the urine and naso-pharyngeal swabs. 

In acute cases, with pyrexia, absolute rest in bed is essential, and complete 
rest of the affected joints. Local applications of heat, such as electric-light 
baths, or fomentations, kaolin poultices, iodine poultices, etc., are of value. 
Salicylates, which arc of such striking benefit in rheumatic fever, are of little 
use. Indeed, drugs, except for the relief of pain — such as pyramidon and 
phenacetin — are not of much account. Intestinal antiseptics — such as 
guaiacol carbonate, grs. x. t.d.s., salol, dimol, or cyllin, m^iii — may be given. 
Bier’s treatment is of value until the exciting cause has been determined ; 
an elastic bandage is placed round the limb above the affected joint, so as to 
obstruct the veins but not the arteries, and is left on for 20 minutes daily. 
In cases without pyrexia, if there are signs of active inflammation in the 
joint, such as redness, heat, swelling, or pain, rest of the joint is essential, 
and local and general treatment as above should be prescribed. Iodine is 
of value. CoUosol iodine in doses of 1 to 2 drachms with a wineglassful of 
water may be given twice daily, and the French tincture of iodine, which 
contains no potassium iodide, may be given in doses of G minims in water, 
or milk, three times daily. Iodides, if tolerated, may be given instead. 

In cases associated with endocrine deficiency, such as chronic villous 
arthritis, thyroid may be given with advantage, e.y, half doses of thyroid, 
siccum, grain twice daily, the dose being carefully increased if thought 
advisable. 

As soon as the source of infection is found, this should be eradicated, if 
possible. Where the teeth are implicated or an apical dental infection is 
present, they should be removed and placed in a sterile vessel for bacterio- 
logical examination. In removal of infected teeth it is important where 
many are implicated that the extractions should be effected gradually. A 
severe auto-inoculation may follow the extractions, so that it is often safest 
to remove the affected teeth two or three at a time at different operations, 
an interval of 2 or 3 weeks being allowed between each. This precaution 
is particularly necessary in patients over 50 yca'rs of age. A satisfactory 
way of dealing with an apical infection is Gardner’s method of sterilising 
the infected bone area by removal of the alveolar layer over the site of 
the lesion and curetting the diseased tissue, and sterilisation after removal 
of the offending tooth. This involves a cutting operation over the gum of 
the affected part. This method has been used in America, but has not been 
much employed in this country. 

Yacdne treaimeTU is of great value, but it cannot be too strongly in- 
sisted upon that it must be accompanied by removal of the causal infec- 
tion. Tne affected teeth should be extracted after guarding against possible 
contamination of the teeth removed with normal streptococcal organisms 
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found in the mouth, and a vaccine prepared. A course 6f at least 3 months 
of vaccine treatment is usually required, with weeU^ and, later, fortnightly 
doses. It is a wise procedure also io have a bacteriological examination of 
the faeces made, even if a dental streptococcal infection has been found. 
Usually an abnormal streptococcal intestinal infection is also present in such 
cases. It is then an advantage to use for treatment a combined vaccine 
made with equal jjroportions of the dental and intestinal streptococci. Over- 
dosage with vaccine should be avoided, by commencing with quite small 
doses, which are carefully increased. In cases where the teeth have been 
removed and arthritis still persists, an examination of the faeces or colon 
washings will usually indicate a streptococcal infection, and in such cases 
vaccine treatment may give benefit. For further details, see page 54. 

In chronic and subacute cases, electric light or radiant heat treatment 
should be given daily or on alternate days, and this may be immediately 
followed by ionisation with iodine ions, a 2 per cent, solution of lithium iodide 
being placed on the lint of the cathode. In cases where much pain is present, 
ionisation with salicylic acid ions is of value. Diathermy is of value for relief 
of pain. Infra-red radiation is of great value in relieving pain and active 
inflammation. In cases of advanced arthritis with much pain, X-Ray treat- 
ment is very valuable. 

When there are no signs of active inflammation and the infective cause 
has been removed, massage and movements of the joints are indicated. 
Where the joint movements are much limited, breaking down of adhesions 
under an anjcsthetic, or suitable surgical measures may be adopted. Care 
must always be taken that massage be only employed in cases in which no 
active inflammation exists. It should then be given very gently at first, 
and only continued if benefit is accruing. 

In pyrexial cases the diet should be mainly liquid. It must be borne in 
mind that most cases of non-specific arthritis require a diet of high 
nutritive value, and attention should be directed towards giving a dietary 
rich in vitamins. Milk, cream, eggs, the unheated juice of fresh lemons or 
oranges, fresh fruits and vegetables, fish, chicken and meat, may be given 
according to the digestive capacity of the patient. If tolerated, milk fer- 
mented with lactic acid bacilli is of value in controlling intestinal fermentation 
Cod-liver oil and malt, or one of its many substitutes now on the market, 
may also be given with advantage. 

In chronic villous synovitis where the above measures fail, opening of the 
joint surgically and removal of the villous outgrowths has given good results. 

CuuoNic Rheumatism. - Tho term chronic rheumatism is applied to many chronic 
aiTectiona in which pain occifrs, associated with changes in tho joints and fibrous 
structures of the body. So many difTerent alicctions are loosely denominated “ Chronic 
Rheumatism ’* that the term conveys no exact meaning, and it would be better 
abolished. 


INTERMITTENT HYDRARTHROSIS 

This is a remarkable and rare condition in which at periodic intervals 
pain and stiffness of certain joints occur, rapidly followed by synovial effusion. 
The swelling of the joints quickly disappears, leaving them in a normal 
condition, but the symptoms recur periodically after intervals of about 12 
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days or more. Tho condition is to be distingidshed from arthritis during 
the course of which transient effusions may take place into various joints 
which clear up quickly, but in infective arthritis some of the joints 
show signs of a progressive arthritis with organic changes in the joints 
demonstrable by physical and X-Bay examination, and these changes are 
permanent, not clearing up intermittently. 

A very typical case w%8 under the care of Dr. A P. LufI and myself for 
many years. The patient, aged 64, at the age of 18 and 22 had attacks of 
rheumatic fever. At the age of 47 attacks of intermittent hydrarthrosis 
developed. Suddenly stiffness and pains occurred in the elbow and knee, 
followed quickly by effusion, which lasted 2 or 3 days, the symptoms entirely 
disappearing, but reeurring after var 3 dng intervals. At first, intervals of 
three months elapsed between the attacks, but the intervals became less, 
so that recurring synodal effusions occurred, usually into the knees or elbows, 
at intervals of about 12 days. There was no rise of temperature with the 
attacks, and between them the affected joints were perfectly normal. At the 
age of 53 a very severe attack followed undue exertion, and after this there 
was a period of freedom for 5 months. Since that time the attacks have 
regularly occurred at intervals of about 12 days, and have been uninfluenced 
by the internal administration of remedies, such as salicylates, iodides and 
intestinal antiseptics, such as guaiacol carbonate, and courses of thyroid 
extract have had no effect. Autogenous vaccines prepared from the stools 
and teeth have been useless. It is interesting to note that in this patient at 
the age of 62 definite signs of arthritis of the cervical vcrlebrcB occurred, with 
changes demonstrable by X-Bay examination ; these were found to be 
associated with a dental infection, and after the removal of the affected teeth 
and treatment with an autogenous parodontal vaccine and the usual remedies 
for infective arthritis, the cervical arthntis gradually cleared up, but during 
this period the attacks of intermittent hydrarthrosis still occurred in the knee- 
joints, apparently quite independently of the infective arthritis of the neck. 
The recurrence of attacks of interimttent hydrarthrosis in spite of all kinds 
of treatment, resembles the similar recurrence of attacks in Quincke’s oedema 
(angio-neurotic oedema), and Sir Archibald (larrod, who has made a special 
study of intermittent hydrarthrosis, has called attention to the association 
of the two diseases, one of his cases showing with the joint symptoms accom- 
panying symptoms of angio-neurotic oedema. The prognosis in intermittent 
hydrarthrosis is not good as regards cure of the recurrent attacks, but these 
appear to have little effect on the general health, and do not lead to organic 
changes in the joints, though the necessity of complete rest during the attacks 
leads to much inconvenience and incapacity for v^ork. 


HYPERTROPHIC OSTEO-ARTHROPATHY (see p. 1348) 

FIBROSITIS 

A condition of chionic inflammation of the fibrous structures of the 
body, such as the fascise, aponeuroses, subcutaneous tissue, ligaments, 
tendons, periosteum, the sheaths of muscles, nerves and important organs 
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of the body, may occur and give rise to pain and impaiiment of movement. 
The general term “ Fibrositis ” is used to cover these affections, and usualk 
a special term is used to specify the^particular part of the body affected. It 
includes ; 

Panniculitis — chronic inflammation of the panniculus adiposus, which 
includes ** finger pads ” (a localised inflammation of the subcutaneous tissue 
on the dorsum of the phalanpal joints) and “ fif^rous nodules ” which may 
form in the subcutaneous tissues in the course of a so-called rheumatic 
infection, also inflammatory conditions of the fasciae, aponeuroses, tendons 
and ligaments {e,g, myalgia) and of the palmar and plantar fasciae. 

Ir^ammation of tendon sheaths — teno-synovitis of various kinds. 

Inflammation of bursce — bursitis. 

Inflammation of the nerve sheath or peri-neuritis, as, for example, sciatica 
and brachial neuritis (see pp. 1749, 1750). ^ 

Etiology. — The aetiology of the various forms of fibrositis is in all prob- 
ability identical with that described under non-specific arthritis (see pp. 1331, 
1332), and a source of infection is to be sought for and eradicated in the same 
manner as in the case of infective arthritis. Exposure to cold, wet and damp, 
and the strain of unwonted exercise or undue exertion, are very likely to cause 
a fibrositis of the fibrous sheaths of the muscles involved. The chronic 
irritation and over-use of tendons and ligaments is a common exciting cause 
of a local fibrositis, such as occurs in teno-synovitis and the Dupuytren’s con- 
tractures so often seen in coachmen and violinists. Disorders of metabolism 
and dietetic errors appear to play a part in the causation in some cases. 
Fibrositis is an exceedingly common complaint, and is one of the most 
frequent causes of bodily pain. 

It is important that a very careful physical examination be made, and 
the exact site of the tender area of fibrous tissue involved should be mapped 
out by palpation and pressure. Care should be taken not to mistake the 
pain arising from some deep-seated disease for fibrositis of the overlying 
structures. 

Panniculitis 

In this condition the subcutaneous tissue of the panniculus adiposus may 
be affected in a diffuse form covering faiily large areas, or isolated small 
areas only may be involved. The subcutaneous tissue covering the back of 
the neck, the deltoids, and back is frequently affected over large areas in the 
“ diffuse ** form, and on palpation and picking up the skin and underl}ring 
subcutaneous tissue with the fingers, the thickened and tender area of panni- 
culitis can be discovered- The small fibrous subcutaneous nodules,” 
sometimes found in chronic rheumatic infections, are isolated forms of panni- 
culitis. The pathology of the rheumatic nodules occurring in acute rheu- 
matism is dealt with elsewhere, and is of a different nature. 

“ Finger jtads ” are small localised areas of subcutaneous thickening, 
commonly seen over the dorsum of the proximal interphalangeal joints. 
They are composed of fibrous tissue, and are important as indicating the 
presence of some infection giving rise to symptoms of a chronic rheumatic 

Patchy areas of panniculitis give rise to thickening, and even tumours of 
a fibio-fatty nature. Sometimes in stout people large, diffuse, painful fatty 
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masses are formed, <>and a condition known as Dercum’s disease or adiposis 
dolorosa may result (p, 514). The pain associated with the various forms of 
panniculitis is due to the involvement of the superficial subcutaneous nerves 
in the inflamed areas. ^ 

Treatment. — The treatment of panniculitis consists, firstly, in seeking 
for a source of chronic infection and eradicating it as far as possible. Atten- 
tion to the general health i^ important, and over-fatigue and exposure to cold 
and damp are to be avoided. Daily massage gives the best results, and it is 
an advantage to combine it with local radiant heat. Hot baths and electric 
light baths are of value. Where much pain is present it may be necessary 
to give aspirin, phenacetin, pyramidon, etc. In “ adiposis dolorosa the 
above treatment may be combined with thyroid extract in suitable doses. 

Fibrositis op Fascia, Aponeuroses, Tendons and Ligaments 

These conditions are very common, and when occurring in the neighbour- 
hood of joints must be carefully distinguished from arthritis. Close examina- 
tion will show by the impairment of movement and other signs whether a 
joint is involved or not. Local tenderness of the affected areas of fibrositis 
can usually be made out, and often tenderness of the periosteal covering of 
bones, especially in the pelvis, is marked. Fibrositis of ligaments and 
tendinous insertions is often seen. When occurring near joints, a peri- 
arthritis may result, the joint itself being free. 

1. Varieties op Myalgia. — 1. Lumbago, where the muscles of the loins 
and their tendinous attachments are involved. This condition must be care- 
fully distinguished from arthritis of the spine, from sacro-iliac disease, and 
from deep-seated abscesses, such as perinephric abscess or those resulting 
from spinal caries. In addition to the physical examination, X-Ray investi- 
gation is helpful in cases which do not respond to treatment. 

2. Stiff neck or torticollis affects the muscles of the back of the neck. 
Care must be taken that deep-seated causes of the stiffness of the neck, such 
as retro-pharyngeal abscess, cei-vical caries, or enlarged cervical glands, are 
not overlooked. 

3. The muscles attached to the back of the skull, or those of the scapula 
and back may be affected, and the names cephalodynia, scapulodynia or 
omodynia and dorsodynia have been respectively applied. 

4. Pleurodynia, where the intercostal muscles, and sometimes the 
pectorals, serratus magnus, latissimus dorsi, or other muscles attached to the 
libs, are affected. The condition is usually unilateral, and gives rise to severe 
pain when the affected muscles are brought into action, as on coughing or deep 
breathing. Usually local tenderness can be elicited on palpation ; but careful 
examination is needed to exclude such sources of pain as pleurisy or inter- 
costal neuralgia. 

5. The muscles and their attachments in any part of the body may be 
involved, for example, the abdominal muscles, those of the extremities,' 
such as the deltoids or adductor muscles, and even the laryngeal muscles. 

Treatment^The treatment of the above forms of myalgia consists in 
removal of any possible infecting cause, and local treatment, by means of 
radiant heat, arc lamps, or infra-red radiations, massage, baths, etc., and 
when necessary simple remedies for the relief of pain as described. 
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2. The palmar fascia may be involved, and the zesuMng thickening and 
contraction give rise to Dupuytren’s contracture. 

It is rare fn females, and is oftcip associated with the chronic irritation 
of the palmar fascia set up by the local pressure associated with a hobby 
or occupation. The disease sometimes occurs in families, and may be heredi- 
tary ; but frequently no apparent cause can be found for its development. 

The condition usually commences as a nodula^ thickening of the palmar 
fascia opposite one of the metacarpo-phalangeal joints, from which the 
inflammatory condition spreads. The ring and little Angers are most 
commonly affected by the resulting contraction, becoming flexed at the 
metacarpo-phalangeal joints, the other joints usually being left in a position 
of extension. 

Medical treatment is of little value, but removal of an infective cause of 
fibrositis may arrest the progress of the disease. Surgical treatment has 
been adopted, but the division of the flbrous bands, though temporarily 
relieving the contracture, is apt to be followed by a recurrence. 

3. The plantar fascia may be involved, and this occurs usually at it» 
insertion into the os calcis. The condition known as “ painful heel ** gives 
rise to intense pain on pressure, so that the heels cannot be put to the ground 
without much suffering. In some cases a deposit of bone, which can be 
shown by X-Ray examination, forms in the affected area. 

The treatment of this condition should consist, Arstly, in removal of a 
possible cause of the fibrositis, and afterwards local treatment should be 
adopted. The writer has found that the application of leeches freely applied 
to the heel over the affected area has given the best results in obstinate cases. 
Massage, local applications of heat and ionisation or diathermy may be used. 
Surgical treatment, especially when spurs of bone have been formed, may be 
necessary, but should be avoided if possible. 


Teno-synovitis 

The tendon sheaths may be affected. The condition not infrequently 
arises from the chronic type of infection associated with fibrositis or chronic 
rheumatism, and may be quite unassociated with strain or traumatism. It 
is not an uncommon symptom of gout. Its occurrence in dysenteric and 
gonorrhoeal infections has been described. The flexor tendons of the hands 
and wrists are the most commonly attacked. Pain, swelling or crepitus 
results. The treatment consists in removal of a possible infecting cause. 
Best, local applications of heat, and iom'sation with iodine ions do good. 


Bubsitis 

An inflammation of the bursae may occur as part of a fibrositis. It is 
important not to confuse the condition with that of arthritis, but a careful 
physical examination supplemented by X-Ray examination, if necessary, will 
prevent this. 

Sub-deltoid bursitis gives rise to pain round the shoulder joint, increased 
by movement, and very careful examination is required to distinguish it 
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from arthritis of tiie joint. Bursitis is not an uncommon symptom of gout. 
The treatment of bursitis is similar to that of teno-synovitis. 


MYOSITIS OR INFLAMMATION OF THE VOLUNTARY 

MUSCLES 

Three forms occur — (1) the suppurative type ; (2) the non-suppiiralive 
type ; and (3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In this condition there is a primary in- 
flammation of the affected muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. Abscesses form in the 
affected muscles, which require incision, and in the pus obtained pyogenic 
organisms, such as staphylococci, or less commonly streptococci, are usually 
found. 

* 2. Non-Suppurative MYosiTis.--It must be remombored that the 

voluntary muscles are affected in the course of other disofises. Thus, de- 
generation of the striped muscle, known as Zenker’s degeneration, may occur 
in any acute infection of long duration, and it was first observed in typhoid 
fever. In scurvy, intra-muscular hfemorrhages are very common, and these 
are followed by a chronic inflammation, which usually clears up ; but in a few 
of such cases I have seen suppuration occur. Trichinosis is accompanied 
by a myositis, set up by the encapsulated larvco of the trichina spiralis 
deposited in the voluntary muscles. 

DermatO’fnyositis is an acute or subacute inflammation of the muscles 
of unknown origin, which is associated with dermatitis and oedema. The 
onset is usually gradual, and ultimately all the muscles of the body may be 
involved. Pain is an early symptom, and fever of a mild intermittent type 
occurs. QSdema develops over the affected muscl(\s, and is accompanied by 
a dermatitis of erythematous or urticarial type. Sweating is common, and 
enlargement of the spleen usually develops. Owing to involvement of the 
respiratory muscles broncho-pneumonia is a late complication. The disease 
is usually progressive, and generally fatal, though some recoveries have been 
recorded. The treatment adopted has been for the relief of symptoms, and 
no specific treatment is known at present. 

A type of the disease in which haemorrhages occur in and between the 
muscles is known as “ polymyositis hiemorrhagica.” 

3. Myositis Ossificans Progressiva. — This is a progressive inflammatory 
affection of the locomotor system of unknown oiigin, characterised by the 
deposition of bony substance in the fascife, muscles, aponeuroses, tendons, 
ligaments and bones, with resulting ankylosis of most of the articulations. 
The disease is rare. It usually commences in early life, and is commoner in 
males. Three stages occur in the muscle changes. In the first stage, swelling 
and infiltration of the affected muscle with embryonic connective tissue 
occurs. In the second stage, the embryonic connective tissue becomes 
organised and forms ordinary connective tissue, which retracts to a hard 
fibrous mass. In the third stage, calcification of the fibrous mass occurs, and 
this becomes replaced by bone. 

The muscles of the back and neok are usually the first involved, and the 
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vertebral ligamenta become ossified, so that irre^ar bofiy swellings occur, 
and defornuty and fixation of the spine result. The upper and lower limbs 
are later involved, the muscles contracting and causing fixation of the joints. 
The muscles of mastication become finally involved and prevent movement 
of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually dies from some intercurrent affection, such as pneumonia, or 
pyaemia resulting from bedsores. The disease is always progressive, but is 
usually of long duratioh, and there may be a cessation in its progress for 
several years. No specific treatment of value is known. 

W. H. Wtllcox. 
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DISEASES OF THE BONES 

HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY 

Definition. — A symmetrical enlargement of the bones of the hands and 
Jeet, and of the distal ends of the long bones, accompanied by clubbing of 
the fingers and toes, occurring in association with certain chronic diseases, in 
which usually the lungs are affected. 

Etiology. — The primary diseases in the course of which hypertrophic 
osteo-arthropathy may develop are : 

1. Diseases of the lungs, such as (a) Tuberculosis with cavity formation 

and fibroid phthisis ; (b) empyema and bronchiectasis ; (c) malignant 

disease of the lung, pleura or mediastinum ; and (d) chronic pleurisy, con- 
solidation or fibrosis of the lung, non-tuberculoiia in nature. 

2. Congenital heart disease, and sometimes chronic heart disease non- 
congenital in origin. 

3. Chronic diseases associated with toxic conditions, e.^, chronic dysenterjr, 
chronic cysto-pyelonephritis, chronic alcoholism, chronic jaundice, as m 
hypertrophic cirrhosis of the liver. Congenital syphilis has been stated to 
be sometimes a cause ; but this is doubtful. 

4. Chronic defects in the circulation of vasomotor origin, e.^, chronic 
forms of Raynaud’s disease. 

5. It is said that a neuritis may lead to clubbing of the fingers and osteo- 
arthropathy, and pressure on the brachial plexus by a subclavian aneurysm 
has given rise to clubbing of the fingers on the affected side. 

It appears that in the majority of cases a chronic toxsomia, in conjunction 
with a circulatory defect causing venous congestion, leads to the develop- 
ment of osteo-arthropathy. This combination is found to the greatest degree 
in the lung (^seases above mentioned. In some Q^ses a chronic toxaemia can 
be excluded, as, for example, in congenital heart disease, where the circulatory 
defect of itself will lead to marked clubbing of the fingers ; in this condition, 
however, the long bones are not appreciably affected, and the changes are 
limited to the soft parts of the terimnal phalanges, the hypertrophy of which 
leads to the so-called “ clubbing.” 

The disease is said to be eight times more common in males than females. . 
All ages may be affected. The most striking examples are seen from 30 to 
50 ; but in congenital heart disease and in (mronic lung disease in children, 
such as bronchiectasis and fibroid phthisis, definite signs of the disease often 
appear in earl/ life. 
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Pathology. — The bones most frequently affected ate the metacarpal 
bones and the first two rows of phalanges. The lower ends of the radius and 
ulna may be also attacked, and moie rarely the lower end of the humerus 
and the upper ends of the radius and ulna. In the lower extremities the 
corresponding bones are affected. X-Bay examination shows a thin layer of 
newly formed bone diffusely spread over the shaft beneath the periosteum, 
and most marked just above tne junction of epiphysis and shaft. The bony 
changes are the result of a chronic inflammation, and the thickening of the 
periosteum and new formation of bone beneath it may be accompanied by 
atrophy and rarefaction of the pre-existing bone. There are no bony 
changes in the terminal phalanges, the soft tissues and nails alone being 
affected. 

Symptoms. — The onset is usually gradual, and little local pain is ex- 
perienced, though stiffness and clumsiness of movements occur. Sometimes 
marked clubbing of the fingers may develop in a few weeks ; but usually 
several months or more elapse before the condit'*^^' is characteristic. There 
is a remarkable symmetr^^ in the pathological cliaQiges, and the ends of the* 
fingers and toes show blueness from defective circulation. The nails are 
large and broad and curved, both longitudinally and transversely — the 
so-called parrot-beak. They show longitudinal striation and are brittle 
and easily split. The root of the nail is raised abo e its bed, and if pressure 
is applied at the root a distinct space between then can be made out. The 
joints in the neighbourhood of the affected bones sho>9' swelling, from eff usion 
and thickening of the synovial membrane. Osteo-arthritic changes in the 
joints are only present in the severe osteo-arthritic type. The thyroid and 
pituitary glands are normal. 

Three types of cases are seen, but these may be only grades in the develop- 
ment of the extreme form of the disease. 

1 . Case^ showing only clyhbing of the fi 7 igers, in addition to the signs of the 
general 'priimry disease, — This symptom may disappear if the primary 
disease is cured, as, for example, empyema. 

2. Ca5C5 showing clubbing of the fuigers and painful thickening of the bones 
of the hands and feet, forearms and kgs, in addition to syinptoms of the prirmry 
disease, 

3. The “ osteo-arthritis hyperlrophica> ” type. — The hands and feet become 
greatly enlarged, owing to the bony changes and thickening of the soft parts. 
The forearms and legs are thickened. The pelvis, sternum, ribs and clavicles 
may be thickened, and the vertebra) may show changes resulting in kyphosis. 
Osteo-arthritis occurs in the parts involved, so that movement of the joints 
is painful and difficult. In this type of case the very remarkable changes 
in the bones and joints overshadow the symptoms of the primary disease. 

Diagnosis. — The disease is recognised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infective arthritis (arthritis deformans) is distinguished by the absence of 
clubbing of the fingers, and by the characteristic changes shown by X-Ray- 
examination. 

Acromegaly is to be distinguished by the absence of clubbing of the 
fijigers ; the kyphosis is more often cervico-dorsal, whereas in hypertropMc ' 
puunonary osteo-arthrppathy it is more often dorso-lumbar ; the facial 
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appearance is chameteristic ; and in this condition symptoms and signs of 
pituitary disease are usually manifest. 

Prognosis. — The prognosis appears to depend on the primary disease. 
If that can be arrested or cured, there is hope of arrest 'or improvement in 
the hypertrophic osteo-arthropathy. 

Treatment. — This should be directed towards the cure or improvement of 
the primary disease. Ot^er treatment is symptomatic and similar to that 
adopted in the treatment of infective arthritis. 


OSTEITIS DEFORMANS 

Synonyn?. — Paget’s Disease. 

This is a rare disease and was first described by Sir James Paget in 1877. 

Definition. — A chronic inflammatory condition, of unknown origin, 
causing enlargement ai\ 5 ^ '^formity of the bones affected. The disease may 
•affect the head, the cL" 3A,'the bones of the thorax, the spine and the long 
bones, or it may be limited only to one long bone. 

iEtiology. — The condition usually commences at an age over 40, but 
has begun earlier. There are several recorded instances of inheritance of the 
disease, but this is exceptional. Various causes, such as syphilis, cancer, 
atheroma and defects of j ternal secretion, have been suggested ; but there is 
no reliable evidence that these arc of any importance in the causation. When 
the disease is limited to one long bone of the lower extremity there is some- 
times a history of injury before the appearance of symptoms. 

Pathology.— The changes in the bones are those of a rarefying osteitis, 
involving the central parts, while pari passu there is new bone formation 
beneath the periosteum, so that thickening occurs. The cause of the osteitis 
is not known. The bones most often involved in order of frequency arc the 
skull, tibias, femora, pelvis, spine, clavicles, ribs and radii. The affected 
bones become much thickened, and in the case of the bones of the lower 
extremities the thickening is accompanied by weakness, so that deformities 
result. The skull becomes much thickened, and the circumference may be 
considerably increased. The femur is bent with its convexity forwards and 
the tibiae arc similarly deformed, and there may be outward as well as forward 
bowing. The spine becomes markedly kyphotic. 

Much attention has recently been paid to bone diseases associated with 
impaired calcification, and in this connection the work of Dr. Donald Hunter 
and of Professor Edward Mellanby is of great value. Impairment of para- 
thyroid function and vitamin deficiency are important factors in the causation 
of osteitis deformans and allied conditions. 

Symptoms. — The disease commences usually late in life with rheumatic 
pains in the legs, which may be severe, if tliese parts are involved ; but if 
the skull only is affected the first symptom may be a noticeable enlargement 
in the circumference of the head. When the long bones and spine are affected, 
there may be a considerable reduction in height due to the deformities pro- 
duced. The deformities already described may be noted. There is no rise 
of temperature, and beyond the discomfort caused by the pains and de- 
formity the general health is usually little affected. The disease is generally 
progressive, but not infrequently it is limited to one long bone of we lower 
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extremity. In a few cases retinal vascular lesions hawe been observed. 
Death occurs from some intercurrent disease. 

Diagnosis. — The disease is readily recognised when there is general in- 
volvement of bonerf. The bowing and thickening of the long bones of the 
lower extremity, the reduction in stature, and the thickening of the bones 
of the cranium, causing the face to assume a triangular appearance, make a 
characteristic picture. JVhere, as is not infrequently the case, only one or 
two long bones of the Ibwer extremities are involved an X-Ray examination 
is necessary before a diagnosis can be established. In such cases careful 
investigation is necessary by means of clinical observation, and also patho- 
logical tests, e,g, the Wassermann reaction for syphilis, to exclude other 
possible causes of osteitis. 

Treatment. — The greatest care should be taken to see that the diet is 
rich in vitamins. Any focal infection should be dealt with appropriately. 
Calcium should be given, in the form of lactate internally. Full doses 
should be given, e.g, 1 draclim three times daily, in milk. Vitamin prepara- 
tion containing vitamin D, such as radiostoleum, ostelin, etc., are of value 
also cod-liver oil. hnlil)ut-liver oil, are very good. Parathyroid extract is 
of value in combinafion with the calcium therapy. Artificial sunlight treat- 
ment is of value in raising the immunity and body resistance. 


LEONTIASIS OSSEA 

This is a very rare condition, in which there is diffuse hypertrophy of the 
bones of the skull. All the bones of the cranium and face may be affected. 
In one form of the disease there may be definite bony tumours appearing 
in the skull, which may cause pressure on the brain and give rise to charac- 
teristic cerebral symptoms. 

The differentiation of this disease from tlie tyj)e of “ osteitis deformans ” 
in which the cranium is affected is difficult, and usually rests on the absence 
of involvement of other bontjs and the involvement of the bones of the face, 
which is uncommon in l^igct^s disease. 


OSTEOGENESIS IMPERFECTA (FRAOILITAS OSSIUM) 

T'his is a rare condition, in which miiltijfie fractures occur in intra-uterine 
or infantile life. The condition is hereditary in 27 per cent, of cases (Griffith). 
Ill newly born infants numerous fractures may be observed. In early life 
fractures may occur with very slight provocation, and the union resulting 
is usually fibrous and not bony, so that marked deformity may result. 
Ostco-malacia may develop in these cases, and deficient ossification of 
the bones of the vault of the skull and other developmental defects, such as 
spina bifida or club foot, may be present. When fractures are present at 
birth the infant will probably die soon. In cases where fractures occur 
after some years have elapsed there is little danger to life, but much deformity 
may result. 
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OSTEO-PSATHYROSIS (FRAGILITAS OSSIUM) 

« 

This is a rare condition, characterised by abnormal brittleness of the 
bones, which occurs after infantile life, and in either sex. The disease 
closely resembles osteogenesis imperfecta just described, and when the 
diseases commence in eariy life either term may be applied, for the two 
conditions are identical. It is best to reserve the terin ‘^osteo-psathyrosis ” 
for cases in which the condition commences after infantile life. Abnormal 
fragility of the bones occurs in old age, and in such diseases as syphilis, cancer 
and diseases of the nervous system, as tabes dorsalis, general paralysis of the 
insane, and chronic insanity. Chronic wasting diseases may be accompanied 
by an abnormal tendency to fracture. These conditions are not examples 
of the disease under consideration, and they must always be excluded before 
a diagnosis is made. 

i£tiology. — Osteo-psathyrosis occurs equally in both sexes. A history of 
inheritance from generation to generation is common, and several members 
of one family may be affected. 

Symptoms. — General health of the sufferers is good; but fractures 
occur from very slight causes, such as a slight blow or fall, or even turning 
over in bed. Fractures of the jaw may result from the act of chewing. 
These lesions are not usually accompanied by pain, and union of the frag- 
ments occurs with the formation of callus. Owing to faulty positions after 
union, marked deformities are common. 

Prognosis. — The disease does not appear to shorten life, and in some 
cases the abnormal tendency to fracture greatly diminishes as age advances. 
Great disability is, of course, experienced by sufferers from this disease. 

Treatment. — This is largely precautionary, the utmost care being taken 
to avoid the occurrence of fractures, and when these occur they should be 
carefully treated on surgical lines, so that deformity may be prevented. 
Phosphorus has been recommended internally. General treatment on the 
same lines as in osteitis deformans should be given. 


OSTEO-MALACIA (FRAGILITAS OSSIUM, MOLLITIES OSSIUM) 

Definition. — A chronic disease, occurring usually in females, characterised 
by decalcification and weakness of the bones, with resulting bending or 
fracture and deformity. 

etiology and Pathology . — Geographical (HstribiUion. — Osteo-malacia 
occurs, but rarely, in most parts of the world. In certain districts, however, 
it is relatively common, for example, in the Olona valley near Milan, and 
Calabria in South Italy, in the north-western district of Switzerland^ and in 
certain districts of South Germany and Austria endemic areas have been 
observed. The disease is very much commoner in women, probably occurring 
at least twenty times as frequently as in males. Heredity plays no part. 
In the majority of cases the symptoms begin between the twentieth and 
thirtieth year; but occurrences earlier and later are recorded. Defective 
bj^gienic conditions and lack of suitable food are said to predispose ; but the 
disease is not limited to the poorer classes. 



OSTEO-MALACIA 1863 

Inhere appears to be a definite relationship between 4lie disease and the 
ovarian function. Its much greater frequency in women bears this out. 
Fehling asserted that the disease j^as due to a morbid condition of the 
ovaries, and on this assumption oophorectomy has often been performed 
with, in man^ cases, beneficial results. The ovarian theory, however, 
does not explain the rare occurrence of the disease in men, nor the form of 
osteo-malacia occurring in children. ^ 

It has been stated that endocrine insufficiency is an setiological factor in 
osteo-malacia and allied conditions, and defective suprarenal function has 
been said to be a factor in their causation in some cases. 

Parathyroid gland disease should always be looked for, and if any signs 
of a parathyroid tumour are present it should be dealt with surgically. 

Infective causes have also been stated to predispose, and in some cases a 
severe attack of puerperal, typhoid or scarlet fever, etc., has preceded the 
development of osteo-malacia. The occurrence of pregnancy or repeated 
pregnancies appear to predispose. Morbid conditions of the thyroid and 
parathyroid glands have been stated to be causative factors ; but this is noyt 
proven. 

The bones affected are soft, and can often be bent or cut without difficulty. 
The bone tissue is much reduced, and the marrow is yellow or fatty, and may 
show hyperjemia. The periosteum is thick and hyperosmic, and the surface 
of the bone beneath is rough, and the bone more porous than normal. 
Formation of new bone does not occur, and the absorption of the 
calcium salts in the affected parts leaves the bony framework fibrous and 
decalcified. The bones most frequently affected are those of the pelvis, 
and next in order come the vertebrae, the bones of the thorax, those of the 
lower extremities, those of the upper extremities, and, lastly, the bones 
of the head. The pelvis may show marked deformity, the sacrum being dis- 
placed forwards and the acctabula pressed upwards and inwards. The ribs 
may show numerous fractures, and the sternum be much bent. The long 
bones may show deformity and fractures. The muscles are atrophied and 
may show marked degenerative changes. The joints are not affected. The 
ovaries have been found to show degenerative changes, but these are not 
constant. 

Symptoms. — The onset may be insidious, so that the disease is not re- 
cognised until far advanced. Pain in the pelvic region, back, thorax and 
extremities occurs early, and is of an aching or neuralgic type. Tenderness 
on pressure over the affected bones may be present. Deformity of the spine 
or lower extremities may be observed, and fractures of bones from very 
trivial causes attract attention. The occurrence of pregnancy and the 
examination consequent on this lead commonly to the recognition of the 
pelvic deformity and the disease which has given rise to it. General weakness 
occurs, and the muscles show atrophy and often fibrillary tremors. The 
urine contains an excess of phosphates and calcium salts, and there is a 
tendency to the formation of renal calculi, which give rise to distressing attacks 
of renal colic. 

The course of the disease may be fairly rapid, lasting several months, but 
usually it extends over several years. The patient is bedridden, and fever, 
sweats, wasting and cardiac symptoms occur, spontaneous fractures and/ 
bedsores adding to her discomfort and to the difficulties of nursing. 
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Treatment. — Attention to the general hygienic condition is of import- 
ance. General treatment similar to that recommended in osteitis deformans 
is indicated. The diet should be liberal ,and comprise foods rich in calcium, 
salts and phosphorus, such as milk, eggs, fish, sweetbreads and meat. Calcium 
salts, especially the glycero-phosphates, may be given ; but though of value 
on theoretical grounds, they have been found to be of little benefit. Phos- 
phorus has given the best^. results of any drug empjoyed, and a course of 
3 months or more is advisable. It may be given in 'solution in almond oil 
1 in 1000, in daily doses of one teaspoonful after food, or pil. phosphori of 
strength 1 in 100 may be given in doses of 1 or 2 grains three times daily 
after food. Epinephrin and suprarenal preparations are claimed to have 
given good results in some cases. 

Where improvement does not follow medicinal treatment and the disease 
is steadily progressing, oophorectomy is indicated. Should pregnancy 
occur in a patient sufiering from osteo malaria, artificial abortion is justified 
and advisable, since the changes occurring during pregnancy usually 
lead to a rapid development of the disease. Lactation should not be 
permitted. 


ACHONDROPLASIA 

Synonyms. — Chondro-dystroj)hia ; Micromelia foetalis. 

Definition. — A disease usually of fcetal life characterised by shortness of 
the long bones, trident hands and large head. It depends on interference 
with endochondral ossification, especially at the epiphysea ljunctions of 
the long bones. 

iEtiology. — The disease may be transmitted through the male line, and 
its occurrence in three generations has been recorded. Delivery in achondro- 
plasic women usually necessitates Cmsarean section, and this tends to prevent 
transmission of the disease by the female. The disease may occur in several 
members of the same family. It has been stated that females are more 
often affected ; but Rolleston’s series of 100 cases showed an almost equal 
distribution (53 males and 47 females). 

Pathology. — A fibrous tissue invasion takes place from the periosteum 
into the area between the diaphysis and epiphysis of the long bones, and this 
more or less completely prevents the endochondral ossification at the epi- 
physeal junction which is necessary for longitudinal growth. Consequently, 
growth in length of the long bones is prevented, though increase in thickness 
can take place from periosteal deposition. The long bones show symmetrical 
exaggeration of the normal curves and are strongly laid down. The scapula 
is dwarfed and the glenoid fossa too small for the head of the humerus. The 
clavicles are not affected. The fibula shows much less shortening than the 
tibia, so that great bowing of the former results. The pelvis is distorted 
and ill-shapen, the sacrum being tilted forwards. The development of boneii 
with a membranous matrix is not impaired. The ribs show a well-marked 
rosary, the prominence at the junction of the rib with its costal cartilage 
being due to an overgrowth of bone, which surrounds the end of the cartilage 
in a cup-like manner. The skull is little affected in its total size, since the 
membrane bones develop normaUy. At the base of the skull early synostosis 
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of the basisphenoid and occipital bones leads to shortening of the base and 
to a narrowed funnel-shaped foramen magnum. 

The true causation of the abova changes is unknown. A relationship to 
cretinism and rickets is not now accepted, and there is no evidence that 
tuberculosis or syphilis has any part in the ©tiology. Some writers have 
suggested that achondroplasia is the result of a maternal toxaamia acting on 
the foetus, but the nature of this has not been exg^ained. 

Symptoms. — The shbject of achondroplasia is more or less dwarfed. The 
head and trunk are about normal in size, but the extremities are much 
shortened, and with the arms at the sides the fingers reach little below the 
crest of the ilium. The humerus and femur are relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
*the limbs show the most marked shortening. The hands are short and trident- 
shaped, the fingers being almost equal in length. Lordosis of the lumbar 
spine is marked, owing to the tilting forward of the sacrum. The scapulte 
are short and the fibulae curved with the convexity outwards. The contracted 
pelvis in females may give rise to difficulty of labour or necessitate Caesarean 
section. The general health is not affected, and the subjects of achondroplasia 
are usually strong and of average intelligence. 


OXYCEniALY 

Definition.- -A cranial deformity in which exophthalmos and optic 
atrophy develop. 

The condition is usually present at birth, but in some instances it may 
develop from the second to the sixth year. It appears to be caused by pre- 
mature synostosis of certain of the cranial sutures, especially the coronal 
and sagittal, but why this should occur is not known ; as a result of the early 
union of the sutures the growth of the vault of the skull is restricted in its 
antero-posterior and transverse diameters, the necessary space for the brain 
being obtained by compensatory increase in the height of the skull. The 
anterior fontanclle appears to close later than the normal time, and its site 
is marked by a slight protuberance, over which the bone is thinned. The 
forehead is much increased in height and the supraorbital ridges arc feebly 
marked, the hairy scalp being much raised up. Owing to the abnormal 
growth of the cranium and increased intracranial pressure caused by the 
growing brain, headaches occur, and the eyeballs become pushed forwards, 
causing exophthalmos. Pressure on tlie optic nerves and chiasma leads to 
progressive optic atrophy? with gradual impairment of vision. The sense of 
smell may be lost, owing to pressure on the olfactory bulb and nerves. The 
intelligence is usually not affected. 

Medicinal treatment is of no value, exc(ipt for the relief of headache, for 
which phenacctin, aspirin or pyramidon may be given. When the symptoms 
of intracranial pressure become marked and optic atrophy is commencing 
or progressing, a decompression operation is advisable. 


W. H. WiLLCOX, 



SECTION XIX 


DISEASES OF THE SKIN 

I. ANATOMY AND PHYSIOLOGY 

In order that the diseases which affect the skin may be understood it is 
necessary to give a brief account of the anatomy, physiology and general 
pathology of the skin. 

Anatomy. — The skin is a fibrous structure varying considerably in 
thickness in different parts of the body and covered externally by several 
layers of epithelial cells. On section its main bulk is seen to be made up 
of white fibrous tissue bundles running chiefly parallel to the surface and 
bound together by thin fibres of elastic tissue. The surface of this fibrous 
mass, which is called the dermic , is not level but is surmounted by a number 
of finger-like projections, called papillae, which fit into corresponding depres- 
sions or pits on the under surface of the epithelial covering which is called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lymphatics and nerves 
ramify. The arteries form a plexus of large vessels at the junction of the 
dermis with the subcutaneous fatty layer and from this deep plexus arteries 
pass upwards, frequently near hair follicles or sweat ducts to which numerous 
twigs are sent, to another superficial or sub-papillary plexus situated just 
below the bases of the papilla). From this smaller vessels pass upwards to 
end in the papillae. The veins follow a similar course in the opposite direction. 

Lymph circulates freely in the spaces between the cells of the epidermis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papillae and in the dermis, accompanpng the blood vessels. 

The nerves of the skin are both medullated and non-mcdullated. They 
also follow the course of the blood vessels and are distributed to the hair- 
follicles, sweat and sebaceous glands, blood vessels, arrectores pili muscles 
and to the connective tissue bundles in their passage through the dermis. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
and are distributed to the papillae and to the basal and mucous layers of the 
epidermis, while other medullated fibres end in curious whorls in the papillae, 
which are called the touch corpuscles of Meissner ; a few end in small ovoid 
bodies, known as Pacinian bodies, in the subcutaneous tissue. 

The epidermis consists of several layers of cells, varying considerably in 
thickness in various parts of the body. The layer nearest the dermis consists 
of regular cubical cells to which it is intimately attached, and it is from 
this layer that the rest of the epidermis is developed ; it is spoken of as 
the st^alvm germinativum or basal layer. The layers above this consist 
'' "I:?;.; ^ 
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of cells in various phases of transformation into horn cells, which are seen 
in their final form in the outermost layers. Above the basal layer there are 
several layers of large polyhedral q^lls with large nuclei and a spongy cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the name “ prickle ” cells ; this is the nmcous or Malpighian 
layer. Above this are one or two layers of lozenge-shaped cells, lying parallel 
to the surface of the s]jdn, whose protoplasm contains large deeply staining 
granules, giving to it the name granular layer. Then comes a tW trans- 
parent layer, the stratum lumdum, and above this the horny layer. Here 
the cells have lost their nuclei and protoplasm, and consist only of a cell 
capsule which has been converted into a highly resisting substance called 
keratin ; the cells are intimately bound together and can only be separated 
with great difficulty. Thus a strong protective layer is produced which can 
only be destroyed by strong acids or alkalis or by violence. 

Dipping down from the epidermis into the dermis are certain epithelial 
structures, the hair follicles with their sebaceous glands, and the sweat glands. 

The hair follicles are })ockcts of epithelium wliich contain in their walls 
all the layers of the epidermis in a modified form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. The hairs grow from enlarged papillas at the bottom of the pits 
and also consist of modified epidermis, so modified that the cellular structure 
is only visible on the outer layers formed of superimposed scale-like cells, 
the cuticle of the hair ; the remainder of the hair structure consists of an 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs are present all over the skin except on the palms and soles, and vary 
very much in size. Their ordinary characteristics need no description. The 
hair follicle is inserted obliquely in the skin, and on the aspect where it forms 
an obtuse angle with the surface, a small band of unstriated muscle, the 
arrector pili, is found, attached below to the hair follicle near the papilla 
and above to the fibrous tissue underl3dng the surface epidermis. This 
muscle on contraction erects the hair. 

From the same side of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when the muscle contracts, is found a 
sacculated gland growing out of the follicle ; this is the sebaceous gland. It 
secretes an oily substance which lubricates the hair and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the cells of 
the gland itself, and is expressed by contraction of the arrector pili muscle. 
These glands vary much in size and in some cases far exceed that of the hair 
follicle ; in this case they often ojien directly on the surface of the skin in 
common with the hair follicle. They are most developed on the face, back, 
chest and scrotum. 

The other epithelial appendages are the sweat glands, which are found 
everywhere in the skin. They are tubular structures which pass down to the 
lowest part of the dermis or into the subcutaneous tissue and end in a coil, 
the sweat or coil gland, the straight portion passing to the surface being the 
sweat duct. Both the duct and gland consist of a single layer of cubical ceUs 
which becomes continuous with the basal layer of the epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion of the gland and are under the control of 
special pilo-motor centres, are present among the coils of the glands. The 
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secretion of the gland is a true secretion and is not produced by degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called apocrine glands, occur in the axillse, nipples and pubic region, 
which do, however, show breaking up of the cell protoplasm during activity. 

The only other skin structures that require mention are the naUs, These 
are simply modifications of the horny layer of the skin. The nail grows from 
that portion of the nail bfd which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, which forms a pale half-moon shaped 
area above that structure ; this area is called the matrix. 

Physiology and Pathology. — ^The functions of the skin are four in 
number — (1) It forms a protective covering over the whole body ; (2) it is 
an organ of secretion ; (3) it is the seat of tactile sensation ; and (4) it plays 
an important part in regulating the temperature of the body. The skin 
also allows of absorption, though this can scarcely be considered one of its 
primary functions. From the point of view of dermatology the two first 
functions are the most important. 

The protective function is a double one : firstly the skin as a whole lying on 
a loose connective tissue pad, protects the deeper structures from damage 
by acting as a buffer ; secondly, the resistant characters of the horny l.,yer 
protect from irritants, not only the deeper structures, but also the layers of 
the skin l 3 ring beneath it, for the moist cells of the body unprotected by those 
dry keratinised cells would perish if exposed even to the ordinary atmosphere. 
Damage to the horny layer is responsible for a very large group of inflamma- 
tions of the skin. 

The horny layer, however, does not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later absence or deficiency of this oily 
secretion renders the skin much more susceptible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the horny layer sodden, and therefore more liable to 
damage. Similarly an excessive sebaceous secretion tends to make the 
horny layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the horny layer does not form a 
complete sheet, but that innumerable invaginations which form the hair 
follicles and sweat ducts arc present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
inflammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certain that absorption takes place at these follicular 
openings. r. 

The secretions of the skin are the sweat and the sebum, the latter of which 
is the secretion of the sebaceous glands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral .salts, extractives, and 
a very small quantity of urea and fats. It varies very much in quantity, but 
normally about equals the quantity of urine voided and, therefore, is re- 
sponsible for the removal of nearly 50 per cent, of the total water excreted 
by the body. The main function of tms excretion of water is to maintain 
the temperature balance of the body and, therefore, in hot weather the 
amount of sweat is increased in order to cope with more rapid evaporation 
and so keep the body surface cool, the quantity of urine being correspondinf^y 
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diminished unless larger quantities of water are imbibed. In cold' weather 
the reverse is the case. 

A small amount of carbon-dioxide is also excreted by the skin, and the 
latter may therefore be said to be an accessory organ of respiration. 

The sweat has special interest to the dermatologist not only from its 
lubricating effect on the horny layer, but also from the fact that certain 
drugs are sometimes qxcreted by it, and it is possible that some of th^ 
eruptions caused by the ingestion of these drugs may be produced by their 
irritating action during the process of excretion by the sweat. 

The sebum is an oily secretion whose function appear? to be entirely that 
of lubricating the hairs and surface of the skin : it not only helps to protect 
the skin from chemical irritants, but also from the actinic rays of the sun. 

The other two functions of the skin, namely, the tactile sense and the 
regulation of temperature^ will have been dealt with elsewhere, and as they afiect 
the dermsitologist but little, they will not be further considered here. 


II. GENERAL DESCRIPTION OF SKIN DISEASES 

The bulk of skin diseases fall into two great classes, inflammations and new- 
growths. There are in addition certain conditions which cannot be included 
under citlmr of these headings, and will require special mention, namely, the 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; 
atrophies of the skin and certain congenital abnormalities. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
inflammations depend upon disorders of secretion, sensation and circulation, 
it is proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of the skin, it will be useful to define the terms 
used in describing clinical manifestations. It must be realised, however, 
that these terms are used very loosely, and are only a convenient form of 
nomenclature. 

A macule is a spot which is not raised above the skin ; it may be vascular 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a “ plaque ” or “ tache.” Large sheets 
of redness are generally called an “ erythema.” 

A papule is a solid elevation usually not exceeding the size of a pea. If 
the surface is flat and smooth it is called a “ plane ” papule ; if pointed an 
“ acuminate ” papule. 

A tubercle or nodule is an elevation usually between a pea and a hazel 
nut in size. The term iwdule is also used for small solid swellings in the 
substance of the skin and subcutaneous tissue which do not necessarily 
project above the surface. 

A tumour is a swelling exceeding a hazel nut in size. It need not 
necessarily be solid, but this term is not usually applied to thin-walled super- 
ficial fluid swellings. 

A wheal is a circumscribed elevation of the skin of a transitory character 
in which oedema is so marked as to force the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A vesicle is an elevation not larger than a pea containing clear fluid. 

A huUa is a similar lesion of larger size ; in other words, a blister or a bid. 
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A pustule is a sixAilar lesion to a vesicle, but contains pus instead of clear 
fluid. 

A scale is a lamella of the horny layec of the skin. 

A crust is a mass produced by the drying of exudates on the skin. 

An excoriation is an abrasion of the superficial layers of the epidermis. 

A fissure is a crack in the skin. 

An uher is a circumsci^bcd loss of tissue involving the whole thickness 
of the epidermis. 

A. M. H. Gray. 


IIL CONDITIONS PREDISPOSING TO SKIN DISEASES 

A.— DISORDERS OF SECRETION 

Under this heading are included deficiency or absence of sweat and 
sebaceous secretion, and also excessive secretion. 


ANIDROSIS OR DIMINUTION OF SWEAT SECRETION 

This occurs in many diseases, but is seen in its most marked form in 
xerodermia and ichthyosis. It also is seen in hypo-thyroidism and in its 
more marked form myxoedema. in the degenerating skin of old people, and 
in poisoning by certain drugs, of which arsenic is one of the most frequent 
examples. 

The milder cases of hypo-thyroidism show dr3mes8 of the skin, dryness, 
brittleness and thinning of the hair. They improve rapidly under the 
judicious administration of thyroid extract. 


XERODERMIA AND ICHTHYOSIS 

These two names are applied to the mild and severe types of the same 
disease. The condition is one of abnormal dryness of the skin owing to the 
almost complete absence of sweat and sebaceous secretion accompanied by an 
overgrowth of the horny layer of the epidermis (hyperkeratosis). 

Etiology and Pathology. — The disease is inherited and often occurs in 
several members of the same family. It attacks both sexes equally. The 
disease is usually noticed about the second year of Jife, but some children are 
bom with a condition closely resembling it {ichthyosis congenita ) : these 
children are frequently premature and generally stillborn. There is no very 
definite evidence as to whether the changes in the epidermis follow the 
absence of secretions, or vice versa, or wh^ether both are dependent on a 
common cause ; possibly the overgrowth of the homy layer is an attempt 
on the part of Nature to compensate for the protection usually supplied by the 
oily secretions. Histologies examination shows very marked increase in 
the thiclmess of the homy laver, which is irregular and grows directly from 
the mucous layer, the granular laver being absent. The sweat glands are 
appwntly normal histologically, although they do not function normally. 
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Symptoms. — In the ndlder cases {xerodermia) the skki is dir and rough, 
and- there may be a certain amount of branny scaling on the surface. On the 
extensor aspect of the limbs the hair follicles are prominent and contain 
small homy spines! The palms and soles are more lined than normal, while 
the flexures of the body show little change. The hair is dry and lustreless, 
and occasionally stunted and brittle, while in a few cases only down grows on 
the scalp. « , 

In the more marked cases (ichthyosis) the body is covered with large fish- 
like scales which are firmly adherent. They may be thin, transparent and 
colourless, or thick and dark in colour (the so-called alligator skin). In these 
cases the trunk and extensor aspect of the limbs are most involved, the face 
and scalp often showing little change, though the changes mentioned above 
may be present. This dry skin is particularly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in localised sheets, 
lines or bands (ichthyosis hystnx), bui- this condition is closely related to the 
linear najvi and will be dealt with under that heading. • 

Prognosis. — The disease persists throughout life, and although it can be 
relieved by appropriate treatment it never really gets well. 

Diagnosis^ — The dryness of the skin, the origin of the disease in early 
life, and its persistence, and the presence of fine or coarse scaling with the 
absence of inflammation render the diagnosis easy. 

Treatment. — This consists in an attempt to replace the natural oil of 
the skin. Frequent warm baths, followed by the application of some oily 
preparation, are usually sufficient. One of the most useful preparations is 
glycerin, amyli, adip. Ian® hydros, aa ptes. aeq., to which may be added 2 per 
cent, or 3 per cent, of salicylic acid if desired. Too vigorous use of soap is 
to be discouraged. 

Some authorities recommend thyroid extract internally, on the grounds 
that the condition is due to deficient thyroid activity, but the results obtained 
have been scarcely sufficient to confirm this view. 


HYPERIDROSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may be general or local. 

iEtiology and Pathology. — Sweating in febrile illnesses is not included 
under this heading. The generalised forms are usually seen in adults, while 
the localised varieties are.not infrequently seen in younger people. They 
are both probably due to disturbances of the nervous system, though it is 
diflScult to say that they always occur in neurotic individuals. There is 
no doubt, however, that hyperidrosis is very liable to produce a neurotic 
condition. 

Symptoms . — Generalised hyperidrosis , — In this condition the patient 
sweats excessively, often on the least exertion or excitement. The sweat- 
ing may bo so severe that the patient has to change his clothes several times 
a d^ — even in cool weather. 

Localised hyperidrosis , — There are certain regions of the body particu- 
larly liable to excessive sweating, namely, the palms and soles, the axilliB, 
86 
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and the genital region and perineum. The sweating is often very excessive, 
and may last for a very long time ; there is, however, a tendency for the 
condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of life. 

The sweat allows certain saprophytic organisms to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiefly noticed in the feet, and is spoken of as bromidrosis. 
Occasionally the sweat is coloured (chromidrosis), ‘due in most cases to 
bacterial activity. 

The skin constantly soaked in sweat is subject to attacks by irritants, 
bacterial and otherwise, and various forms of dermatitis are frequent com- 
plications of hyperidrosis, especially the forms spoken of as miliaria rubra 
and dysidrosis (see p. 1376). 

Prognosis. — Localised cases will generally respond to treatment ; but 
the more severe generalised cases are apt to be very persistent. 

Treatment. — For the generalised cases frequent warm baths are required, 
•to keep the skin clean. Dabbing on a solution of tannic acid (1 per cent.) 
in 60 per cent, alcohol, or a dusting powder of talc containing 3 per cent, 
salicylic acid, is often useful. The general health should be looked 
to, and all dietetic errors and habits liable to cause sweating rectified. 
Some cases benefit by the internal administration of bromides and 
belladonna. 

The localised, cases, when extreme, are best dealt with by X-Rays. Ten or 
twelve doses, each of | Sabouraud pastille, given in groups of four doses at 
weekly intervals, with intervals of one or two months between the grouj)s, 
usually give a satisfactory result. Bromidrosis of the feet is best dealt with 
by frequent washing and change of socks, by bathing in weak formalin 
solution, or by washing with lysoform, or other formalin soaj). The feet 
should then be freely dusted with the powder mentioned above. 


SEBORIUKEA 

Definition. — By the term seborrhoea is meant an over-activity of the 
sebaceous glands, resulting in an abnormally greasy skin. 

iEtiology. — This condition occurs from the time of puberty onwards, 
gradually diminishing as age increases. It tends to affect certain races and 
families, but is also influenced by the habits of individuals. Gastric dis- 
turbance, constipation, anaemia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. — The condition appears to be due to some disturbance of 
metabolism not yet fully determined. Some authorities consider that 
infection by certain organisms play a part, but the evidence is inconclusive. 

Symptoms. — The regions affected are the face — especially the nose, 
naso-labial folds — the scalp, chest and back. In the milder cases the skin 
is greasy ; in the more severe cases it is thickened- giving rise to a muddy 
appearance — ^and the follicles are patulous. This condition Darier has labelled 
“ la kerose.” In other cases the sebaceous follicles are plugged with semi- 
solid sebaceous material. 

Complications. — Seborrhoea is the underlying cause of many skin 
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afEections. Acne vulgaris is merely a more marked sttfge of the follicular 
plugging noted above. Infection by certain organisms producing sebor- 
rhoeic dermatitis is very common^ while the skin is especially liable to 
ordinary eczema dnd impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhoeic individuals. 

Treatment. — The general health must receive attention. Diet should 
be regulated to get rid of dyspepsia and const^ation ; especially should 
excess of sugars and starches be avoided. Iron and arsenic are indicated 
in anaemia, and uterine troubles should be appropriately treated. 

Frequent washing with soap and water is necessary. Sulphur has a 
marked effect in diminishing the secretion, and especially in preventing 
organisms from growing in it ; it may be used as a powder — sulphur, precip. 
5 parts, pulv. talc to 100 parts ; or as a lotion, potass, sulphurat. "4 ; sp. 
vin. rect. nij, aquam ad ^viij. 


B.— DISORDERS OF SENSATION 

The disorders of sensation comprise hypersesthcsia, anaesthesia and par- 
aesthesia. 

IlypercBsthesia is gcmerally symptomatic of some organic or functional 
disease of the nervous system, and has little or no importance in derma- 
tology. 

AncBsthesia also is usually symptomatic ; but one form occasionally 
comes under the notice of the dermatologist first, namely, that associated 
with syringomyelia. ^Phe individuals affected show anaesthesia with trophic 
changes in the skin of the fingers, often with whitlows and other signs of 
skin sepsis. Further investigation shows the legions to be only part of a 
I more general disease of the nervous system. This ty^e is spoken of as 
Morvan’s disease, and is dealt with elsewhere (p. 1703). Localised areas of 
anaesthesia, with redness, are frequently an early sign of leprosy (see 
p. 131). 

ParcBsthesia forms the most important group from the dermatological 
point of view, as it includes itching or pruritus. 


PRURITUS 

Under this heading are included those cases of itching of the skin in 
which there is no other obvious dermatosis. It may be general or local. 


Generalised Pruritus 

iEtiology and Pathology. — The causes of general pruritus, apart from 
that due to animal parasites, may roughly be classified as follows ; 

1. The presence of toxic substances circulating in the blood. For 
instance, in diabetes and jaundice from the presence of sugar and bile-salts 
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in tbe blood. Similarly certain ingested drugs, such as opium, will cause it. 
It also occurs in gout and nephritis. 

2. As a symptom of some blood diseases, such as leukaemia and lymph- 
adenoma. 

3. In atrophy of the skin in old people, the so-called senile atrophy. 

4. In a large group of cases in which no cause can be found, and which are 

considered of functional ojigin. * 

Symptoms. — In the majority of cases itching* is the only oi main 
symptom, but others, such as tingling and burning, may be present. It 
may vary very much in intensity, and may be intermittent. Some people 
suffer most in hot weather ; but it is more frequent on exposure to cold. Hot 
baths sometimes bring on attacks. In the more severe types the condition 
is most distressing, the patient rarely has any peace, but is constantly scratch- 
ing, it keeps him awake at night, and as a consequence his general health 
suffers and he becomes a nervous wreck. In spite of this, it is extraordinary 
how little sign there is of scratching on the skin ; some cases show a certain 
Clumber of linear excoriations, but the scratch lesions are rarely as marked 
as they are in the localised forms and in parasitic affections. Sepsis of the 
skin is rarely seen. 

Diagnosis. — It is essential to try and find the cause. Parasitic infection 
should be excluded in the first place, and then internal ailments, including 
the blood diseases. The presence of marked scratch lesions, especially with 
sepsis, suggests a parasitic origin ; the special distribution of parasitic lesions 
will be considered under their appropriate headings (p. 1403 et seq,). 

Treatment. — In the cases in which no definite cause can be assigned it 
is necessary to attend to the general hygiene of the patient. Diet requires 
careful regulation; alcohol, strong tea and coffee should be forbidden, as 
should all substances likely to produce urticaria, e,g, shell-fish, strawberries, 
etc. ; hot and highly seasoned dishes and excess of nitrogenous food are 
better avoided. Any disturbance of digestion, especially constipation,* 
should be treated. In bad cases sedative drugs may be required, of which 
bromides, belladonna, cannabis indica and valerian arc the most useful. 
Injections of pilocarpine are recommended in dry skins. In cases of sleep- 
lessness, hypnotics may be required. Opium should be avoided, as, apart 
from other reasons, it may increase the itching. 

Local treatment depends on the conditions which excite the pruritus : 
for instance, in some cases baths are advantageous, while in others they 
increase the itching. If the skin is dry, as in senile pruritus or when associ- 
ated with xerodermia, oily preparations are beneficial ; glycerine of starch 
and lanolin in equal parts, or cocoa-nut oil with a little soft paraffin, are 
useful preparations, especially if 1 or 2 per cent, menthol or carbolic acid 
is added. Liq. carboms detergens and liq. plumb, subacet. fort, aa Zij, and 
milk to 3 viij is often satisfactory. Most cases, however, get most relief 
from alkaline baths and lotions : for the latter lotio alkalina (B.P.C.) answers 
well. 

It is very important to see that the patient changes his undervest at night. 
Many patients do not do so, and this undoubtedly predisposes to pediculosis. 
Even, nowever, in cases where no pediculosis appears to be present, cases are 
often cured by attention to this detail. 
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Localised Prumtus 

Certain parts of the body are Uable to pruritus; these are the anus, 
vulva, and scrotuih. Other local areas, however, may be attacked, such 
as the front of the ankle, lower part of the leg, thighs, back of neck and 
scalp. 

etiology and Pathology. — Most of these loij^lised cases probably start 
from some transitory cAuse, which gets better ; but a vicious circle has been 
started, the scratching bringing on itching, and this causes scratching again. 
In the case of the anus, piles are a frequent cause. Some cases are, as 
Castellan! has shown, due to fungus infection. Vaginal discharge frequently 
starts a vulval pruritus, as do sugar and other irritating substances in the 
urine. Sweating and friction of clothes, and possibly some parasitic con- 
dition, such as dhobie itch, may start a scrotal pruritus. 

For the other cases it is generally diihcult to find a cause, and it is usually 
necessary to treat symptoms. 

Symptoms. — The localised itching is often followed by marked changes 
in the skin from rubbing and scratching. The usual change noted is that 
called lichenijicationy in which the skin becomes thick and rigid, the lines of 
the skin deeper, and the area assumes a dull purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patches 
in the flexures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, surrounded by a 
bright red inflammatory zone. The surface is often covered by numerous 
excoriations or blood-stained crusts. Occasionally these excoriations may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment. — The treatment recommended for generalised pruritus is 
often indicated in the localised cases, such as that directed towards obtaining 
sleep. 

The first thing to do is to remove any local cause ; e,g. vaginal discharges 
may require treatment. The bowels should be made to act freely by para^, 
saline aperients or enemata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles may 
require surgical treatment, and any rectal discharge, fistual or worms should 
be dealt with. All the parts should be carefully washed, mild alkaline 
lotions or weak antiseptics being useful, and afterwards dried thoroughly 
and a talc or zinc oxide powder applied. Further relief may be obtained 
by the application of 1 per cent. ac. carbol. and camphor cream, or 5 per 
cent, olcinatum cocainae (B.P.C.). If these milder measures fail, the parts 
may be painted with silver nitrate, grs. x, sp. aether, nit. §i, twice or three 
times a week, and a bland cream or mild alkaline lotion applied. In cases 
due to fungus infection, Whitfield’s ointment (see p. 1400) usually proves 
eiSicacious. 

The most radical results, however, are obtained by X-Rays. Three or 
four doses of ^ Sabouraud pastille given at weekly intervals to the affected 
area will nearly always remove the itching completely, and the secondary 
changes in the skin will disappear. For localised body pruritus, excellent 
results are obtained by painting the affected parts with crude coal tar, which 
is allowed to dry, and a talc powder applied. This method should not be 



1366 


DISEASES OP THE SKIN 


used if sepsis is piCsent. Farther, much relief is often given by exposures 
to the ultra-violet rays of the mercury-vapour lamp. 

<- 

C.~DISORDERS OF CIRCULATION 

Only certain circulatory disorders have any bearing on skin diseases, 
if we do not include those disturbances associated wil^ inflammation. Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in the skin. 

ACROCYANOSIS 

This is a condition most frequently met with in young women, though 
by no means confined to them, characterised by persistent blueness of the 
extremities, including the hands and feet, the nose and the ears. Since the 
introduction of the short skirt, in the case of women the lower half of the legs 
ts also frequently affected. The skin of the affected areas is distinctly colder 
than the surrounding skin. Patients are particularly liable to chilblains, 
and to certain types of eruption associated wth the embolism of organisms in 
the peripheral capillaries, such as the tuberculides. The condition is appar> 
ently due to contraction of the arteries supplying the part. The causative 
factor is, however, unknown, but has been variously attributed to deficiency 
of blood calcium or to endocrine disturbance. 

Treatment. — This consists in protecting the affected parts from extremes 
of heat and cold, massage, galvanic and faradic baths, medical diathermy and 
general light baths. Some cases improve by the internal administration of 
calcium salts, with or without parath 3 rroid, or thyroid, and pituitary extracts, 
and on cod-liver oil. 

CHRONIC VASCULAR STASIS OF THE LOWER LIMBS 

This condition occurs in almost all individuals approaching middle life, 
and progresses with age. In individuals suffering from varicose veins it 
commences earlier. As a rule no special symptoms are produced, but if the 
skin of the lower part of the leg is damaged — and it is particularly prone to 
injury—it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
which becomes septic, and healing docs not readily occur. In these ways 
we have the well-known eczema of the leg ” produced. These cases 
frequently go on to ulceration, and the familiar chronic varicose ulcer of the 
leg is the result. 


ROSACEA (ACNE ROSACEA) 

Definition. — This is a chronic vascular congestion of the nose and 
central part of the face, resulting from dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin. 

AEtiology and Pathology.— The disease is common in both sexes, but 
rather more so in women. It begins usually after 30, but is occasionally 
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seen before that age. It is generally associated withtdyspepsia, usually 
of the flatulent type, though in many cases there is no very obvious gastric 
disorder. Cases have been recorded in which comjplete achylia gastrica 
was present, or in’ which there was considerable diminution in the hydro- 
chloric acid in the gastric juice. Uterine disturbance and the menopause 
arc responsible for some cases. Alcohol and strong tea drinking are potent 
causes. . 

The mechanism of this vascular dilatation is not quite clear. It is gener- 
ally assumed that some toxic substance is absorbed, and acts on the vaso- 
motor system ; but it is more probably a neurosis. The follicular lesions 
are the result of the congestion and of the increased sebaceous secretion 
which the hypertemia causes, as well as of increased activity of the skin 
cocci. 

Symptoms. — The early symptoms are either those of transitory flush- 
ing of the face, or the nose gradually becomes red. Examination shows the 
presence of dilated vessels on the alsB of the nose. Later the congestion 
becomes more marked and not only aifects the nose but the adjoining partis 
of the cheeks, the dun and the centre of the forehead. The redness may be 
persistent or rernittemfc ; it is worse after meals. There is usually an increase 
in sebaceous secretion so that the skin becomes abnormally greasy. Scattered 
red papules now appear at the follicular openings, and often a bead of pus is 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne ” 
rosacea. If the skin is very dry, this papular rash may be absent ; but the 
whole affected area may become dry and scaly, especially if exposed to the 
weather, showing that the congestion renders the skin more susceptible to 
mild external irritants. In other cases, these inflammatory conditions are 
absent ; but the vessels become very dilated, and much disfigurement 
results. In the most severe cases there occurs an overgrowth of skin and 
subcutaneous tissue which converts the nose into a lobulated tumour — 
rhinophynia, A number of cases show a persistent type of conjunctivitis, 
sometimes associated with a keratitis and corneal ulceration. The severity 
of the eye symptoms does not, however, appear to correspond with that of 
the skin lesions. 

The patients complain of few symptoms except dyspepsia and 
flushing of the face ; but the unsightliness of the condition brings them for 
relief. 

Diagnosis. — The “ acne ” variety must be distinguished from acne 
vulgaris, by the limitation of the lesions on the centre of the face, by the 
underlying congestion and vascular dilatation, and by the absence of the 
comedo. The age is also, a help, as acne vulgaris is commonest between 
15 to 30. It must be remembered that sometimes the two conditions occur 
together. In dry “ eczemas '' of the face, the possibility of an underlying 
rpsacea should not be overlooked. 

Treatment. — ^The cause must first be dealt with. A fractional test 
meal will give useful information as to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should be 
ordered, little or no fluid should be taken with meals, and alcohol and strong 
infusions forbidden. Sod. bicarb. gT8. xv to xx with a bitter three times a 
day after food is of great help. Dilute hydrochloric acid, ll^xx thrice daily, 
may be given in achlorhydric cases. The non-dyspeptic cases often do 
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well on bromides qnd belladonna. Icbtbyol grs. iij to v (in capsules), or 
menthol, gr. i, t.d.s., is often useful. The bowels should be regulated. 

Local treatment should be sedative ip the main. In the acneiform cases, 
calamine lotion with 1 or 2 per cent, sulphur applied two or three times a 
day should suffice. In the dryer forms, ceratum galeni (B.P.C.) should be 
applied night and morning. When the veins are much dilated and un- 
pleasantly prominent they may be destroyed by electrolysis or a fine 
pointed cautery. In the cases with much hypertropliy it may be advisable 
to remove some of the overgrown tissue with a knife. This can be done 
without leaving much scarring. 

Of the other disorders of circulation which occasionally come under the 
notice of the dermatologist may be mentioned Raynaud^ s disease and 
ery^romelalgia ; but these are dealt with in other sections of this work (see 
pp. 1049, 1054). 

A. M. II. Gray. 


IV. INFLAMMATIONS OF THE SKIN 

Ha\dng dealt with some of those disorders which predispose to inflam- 
matory changes, it is now possible to consider the Inflammatory Diseases 
of the Skin. These may be divided roughly into two great classes : (1) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) the deep inflammatory dermatoses, due mainly to toxic 
substances circulating in the blood. This division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
are, however, a certain number of inflammatory dermatoses which 
cannot easily be placed in either group ; these will have to be considered 
separately. 

A.— THE SUPERFICIAL INFLAMMATORY DERMATOSES 

These are produced as a rule by the application of external irritants to the 
skin, but there are a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms suggest an internal 
toxin. External irritants may also cause deep-seated inflammatory derma- 
toses, but only when they are introduced through the epidermis ; thus, the 
puncture of the hairs of the nettle may produce an urticaria, the infection 
of a crack an erysipelas, a syphilitic chancre or a patch of lupus vulgaris. 
Nevertheless, the general rule is that a superficially applied irritant pro- 
duces a superficial dermatosis. 

External irritants may be classified into the following groups : (a) 
chemical ; (b) heat and cold ; (c) actinic ; (d) bacterial ; and (e) meclianical. 
This order is chosen because the clinical types can best be explained in this 
way. The reaction of the skin to these different irritants is generally of the 
catarrhal type, which is known as “ eczema.” This term has, therefore, been 
used freely to label lesions, but, as will be explained later, is used more rigidly 
in describing cases. 
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iStioIogy and Pathology. — Chemical irritants applied to the skin may 
cause immediate, or primary, local necrosis, but only those reactions of the 
skin to irritants which do not causejocal death of the tissues are dealt with 
in this section. Secondary local necrosis does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ eczema.” 

Chemical irritants applied to the skin produce^different forms of reaction 
according to the intensity of the irritant. The reactions also vary consider- 
ably in degree according to the sensitiveness or susceptibility of the subject 
to varying irritants. 

Recently a great deal of attention has been directed to the subject of 
“ sensitiveness,” or ” allergy,” of the skin. It is recognised that sensitivity 
may be congenital or acquired, and also that it may be specific for certain 
substances, or more or less general. For instance, certain individuals are 
congenitally sensitive to the ” primula obconica,” or Chinese primrose, and 
whenever they come in contact with this plant a dermatitis will result. On 
the other hand, persons who are not sensitive to this plant can be made 
by rubbing the leaf into scarifications made in the skin, or by injecting into 
the skin, in appropriate doses, the active principle which has recently been 
isolated by Bloch. These are examples of congenital and acquired specific 
sensitiveness respectively. 

General sensitiveness is less well defined, but again may be congenital 
or acquired. In this connection, congenital peculiarities of the skin, such 
as xerodermia, have to be considered. 

If an intense irritant, such as a mustard plaster, is applied to the skin, 
the whole area to which it is applied becomes intensely red, owing to con- 
gestion of the papillary vessels ; the epidermis becomes oedematous, and if 
the action is prolonged, small vesicles or even large bullse develop under the 
homy layer. Lesions of this type are spoken of as erythematous eczema. 

If a milder irritant is applied it may only attack the follicles, which are 
the most vulnerable part of the protective mechanism of the skin. In this 
case small follicular papules arc produced, which in the more acute cases are 
surmounted by a small vesicle. These papules tend to group together on an 
erythematous base forming circumscribed patches. These are the papular 
and vesiculo-papular eczemas. With some irritants — croton oil, for example — 
follicular pustulation may also occur. The pus in this case is sterile, and the 
lesions dry up when the irritant is removed. I’his constitutes pustular 
eczema. 

Lastly, there is a type in which the primary lesion appears to be produced 
by cracking of the horny lotycr. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess. 
Under these conditions the horny layer becomes sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
skin dries quickly, especially w'hen exposed to the wind, hot sun or a fire, 
and the homy cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is one form of squamous or erythemato-squamous eczema. 

All these primary reactions are liable to undergo secondary changes. 
Thus, fluid may exude from the surface from rupture of the vesicles and. 
bulks, producing a weeping eruption {eczema rubrum). Or, in the drier types, I 
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scaling may occur ^rom irregular formation of the horny layer (this is the 
secondary ty^e of squamous eczema). The moist cases may become infected 
with pus organisms, and the exudate mi^y dry in the form of crusts (eczema 
crustosum). Thickening of the horny layer may occur, ^'specially when the 
palms and soles are attacked, and this leads to cracking in the deeper folds of 
the skin (eczema rimosum). Occasionally in the lower extremities lymphatic 
obstruction and an overgr^owth of the epidermis is produced (eczema verru- 
cosum), or even elephantiasis may occur. 

In order to classify these eczematous lesions a little more usefully it is 
advisable not to speak of a superficial inflammation produced by a known 
external irritant as an eczema,” but to call it a “ dermatitis,” qualified by 
the name of the irritant wliicli causes it, as, for example, “ formalin derma- 
titis.” To use the word dermatitis without qualification is meaningless, and 
not so informing as to use the word “ eczema.” 

For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritants to which every one is exposed, 
cuch as the air, or the friction of clothes, and also for certain cases in which 
the lesions are disseminated over the body, the term “ eczema ” is still used 
for want of further aetiological knowledge. 


DERMATITIS FROM CHEMICAL IRRITANTS 

These irritants are so numerous that it is impossible in a work such as this 
to attempt to give a complete description of them. They may, however, 
roughly be divided into the following classes : (1) Due to animal poisons ; 
(2) due to plants ; (3) due to chemical agents used in medicine ; (4) due to 
chemical agents used in trades ; and (5) due to decomposition of body 
secretions. 

1. Superficial dermatitis due to animal poisons is rare, most of the 
reactions being of the deep type, as they are injected by the stings and bites 
of insects. Some forms of cateqnllar, e.g. the woolly-bear, however, 
occasionally produce an eczematous reaction. 

2. Plants are probably responsible for more cases than are diagnosed. 
The Rhus toxicodendron or poison ivy produces the most marked symptoms, 
but this plant is rarely found in this country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
chiefly the exposed parts, face and hands, but also affecting the moist parts 
of the body, the genitals, axillae and flexures. Japanese lacquer, which is 
made from one of the RhiLS family, may also give rise to a dermatitis in 
susceptible individuals. The commonest plant in this country to produce 
a dermatitis is the Primula obconica, but other species of the primula may 
attack susceptible individuals. The lesions are similar to those mentioned 
above, but much less severe. Among other plants which may produce a 
dermatitis are Daphne mezereon, oleander, rue, parsnip, daffodil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In all doubtful cases of “ eczema 
it is well to look for the presence of one of these irritating plants. 

3. Of the CHEMICAL AGENTS USED IN MEDICINE Some, such as cantharides, 
mustard^ croton oil, chrysarobin and iodine, are used to produce varying 
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degrees of dermatitis. Others may produce it unintentionally, among these 
being boric acid, iodoform, sulphur, carbolic acid and perchloride of mercury. 
Formalin, much used in pathological laboratories, produces a damaging 
efiect on the homy layer, followed by a squamous and fissuring dermatitis. 
Sulphur, used in the treatment of scabies, is a common cause of an erythemato- 
squamous dermatitis on the flexor aspects of the limbs, on the abdomen and 
back, and is associated^ with intense irritation. Further, surgeons, students 
and nurses are apt to develop a dermatitis of the hands from the use of various 
antiseptics. 

4. Trade Dermatitis. — This is very common, and the lesions produced 
are often specific. They are very numerous, for a description of the majority 
of which special works should be consulted. Among the more common are 
the soap and water dermatitis seen in washerwomen and in those engaged in 
household duties. This may take the form of a dry fissuring dermatitis on the 
back of the hands and forearms, or a papulo-vesicular dermatitis in the same 
situation. Its aetiology has already been discussed. Grocers and bakers 
are subject to a vesicular dermatitis of the hands, from handling sugar and 
dough : the so-called grocer’s and baker’s itch. French polishers, photo- 
graphers, leather workers, etc., are frequently subject to dermatitis from 
articles used in their trades. These allections are usually of the papulo- 
vesicular type. 

An acute er3rthcmatous dermatitis affecting the exposed parts of the 
body has been seen in those engaged in making explosives, while a more 
acute form caused by “ mustard gas ” will be familiar to those who served 
in France during the late war. The lesions in this case closely resemble 
those produced by poison ivy, the same distribution being observed. 

Tar and oil acne . — Tar and various oils commonly give rise to a folli- 
culitis, with a central keratotic plug like a comedo, associated with perifolli 
cular inflammatory papules and pustules, and found on those parts of the 
body which come into contact with the irritants. 

Grouped comedones . — In infants who have been rubbed with camphorated 
oil an eruption often occurs about the chest, neck and chin. The lesions are 
small black follicular plugs, closely placed, and are often associated with 
troublesome inflammatory complications. 

Hair dyes . — An acute dermatitis of the face, particularly affecting the 
eyelids, is seen in persons who use certain hair dyes, especially those con- 
taining paraphenylene diamine. 

Fur dyes . — Certain cheap furs, chiefly rabbit skin dyed with some of the 
phenylene diamine group of dyes, are responsible for a dermatitis involving 
the neck and chin. Thcr® is often a considerable latent period between the 
first wearing of the fur and the appearance of the eruption. 

5. Intertrigo. — Decomposition of sweat and other body discharges 
may set up a dermatitis, usually of the erythematous type. This is best 
seen in fat women who are not too cleanly in their habits, the lesions being 
found under the breasts, in the folds of the abdomen and groins, and on the 
genitalia. A similar condition is often seen about the napkin region of 
infants. An erythema first appears, the horny layer of the skin becomes 
sodden and is removed by friction of the parts, and a raw oozing surface 

results. . ... 

JacqueCs erythema infantum. — In some children an eruption consisting 
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of pea-sized papules occurs about the prominences of the buttocks, thighs 
and abdomen under the napkin ; the depths of the folds escape. Occasionally 
these lesions spread beyond the napkin %rea and frequently they are capped 
by a vesicle or crust. ^ These cases appear to be due to ammoniacal urine 
and must be carefully distinguished from congenital syphilis. The condition 
is spoken of as “ infantile erythema of Jacquet.” 


DERMATITIS FROM HEAT AND COLD 

The erythema, followed often by blistering, as a result of a burn or scald, 
is well known. Similar but usually milder and more transient erythema may 
follow exposure to cold. The application of carbon-dioxide snow to the skin 
for purposes of treatment is a good example of the effects of extreme cold. 

Erythema ab igne . — Frequent exposure to the fire produces a curious 
reticular er 3 rthema, followed by pigmentation. 

Erythema pernio (Chilblains ). — Chilblains are frequently seen after 
exposure to cold. They occur cliiefly in children and old people, and par- 
ticularly in those whose peripheral circulation is sluggish. The lesions are 
salmon-pink to purplish, varying in colour, which occur chiefly on the 
fingers, toes and the lower part of the legs, and which itch intensely. The 
lesions may ulcerate and produce extremely indolent sores. When the 
helices of the ears are attacked, as they sometimes are in old people, con- 
siderable loss of tissue may result. The treatment for this condition is the 
same as for “ Acrocyanosis ” (see p. 1366). 

Trench foot . — A somewhat analogous condition was met with in the 
trenches in France during the Great War, in men who had to stand for long 
periods in the wet and cold. The feet became swollen and painful, the skin 
was reddened and blistering, and even necrosis occurred. The condition took 
a long time to subside. 

DERMATITIS FROM ACTINIC RAYS 

Erythema solare. — Light, whether from the direct niys of the sun or from 
artificial sources, produces marked inflammatory changes in the skin. The 
sun’s rays produce first a transient erythema which subsides, leaving pig- 
mentation ; but in other cases a more persistent erythematous dermatitis 
occurs, associated with oedema and thickening of the skin and scaling or 
blistering : this is the so-called “ erythema solare.” 

Tropical skin . — Exposure to tropical sun for ^many years may lead to 
atrophy of the skin with pigmentation and warty formation. 

Prurigo oestivale. — A rather rare condition occurs in some children in 
which it appears that the sun’s rays are an exciting cause. It consists of 
the appearance on the face and hands of small very itchy papules which 
appear during the summer and disappear in the winter. They are not 
always limited to exposed areas, but these regions are always the most 
severely attacked. The condition is a very persistent one, and any treat- 
ment, except protection from the sun’s rays, has little or no effect. 

Hydroa osstivale , — ^This is a much rarer condition than the preceding 
one and occurs in persons suffering from hasmatopoiphyria congenita, though 
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not in these cases only. The lesions are blisters, which ctppear on the parts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X-Ray and radium fX-Rays produce much more persistent 

forms of dermatitis than the sun’s rays. If a slight overdose of X-Rays is 
given, an erjrthema develops in the course of 1 to 3 weeks, which then gradu- 
ally subsides. If a larger dose is given, the erythema may come on earlier 
and blistering may ocQur, which takes weeks to^ get well. Finally, in the 
still more intense bums, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indolent and painful ulcer, and this may in turn become 
epitheliomatous. 

Radium may produce a similar series of changes. 


ECZEMA ‘ 

• 

A description of the more specialised superficial dermatosis produced by 
mechanical and bacterial irritants will be left until those eruptions for which 
we reserve the term eczema ” have been discussed. The diagnosis and 
treatment of the dermatoses dealt with in the preceding paragraphs, together 
with that of eczema, will be considered at the end of this section. The 
reason for this is bccau«>e it is probable that the lesions of eczema are pro- 
duced, in part at least, by chemical, thermal and actinic irritants, and that 
pathogenic bacteria do not play an active part. Mechanical irritants do 
play a secondary idle, and irritating chemical substances produced by sapro- 
phytic organisms arc also concerned, but the latter are really chemical and not 
bacterial irritants. 

Under the term ‘‘ eczema ” are included — (1) Certain cases of derma- 
titis, probably due to chemical irritants, the identity or nature of which 
has not been discovered. (2) Ceases in which individuals are so susceptible 
to irritants that they react to mild stimuli that would not ordinarily be 
classed as irritants, such as a slight exposure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, so that fresh 
patches are profluced. either in the neighbourhood of the original lesion or 
in other parts of the body. In fact, another factor is present of which little 
or nothing is known, and which is spoken of as “sensitiveness.” 

Etiology. — Many vic^s are held as to the causes of this “ sensitiveness.” 
First there is the possibility of an inherited susceptibility or diathesis. This 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form is xerodermia, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. So, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as occurring in nephritis ; chronic infections, as in pyorrhoea and tonsillar 
sepsis ; digestive disturbances and alcoholism. Disturbances of the nervous 
system, such as teething in infants, uterine troubles and the neuroses, may 

play a part. . 

More important, however, is the possible absorption of toxins from a 
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local focus of dertnatitis producing a hypersensitiveness or “ allergic ” 
condition, so that a violent local reaction occurs in the skin if the secretions 
from the original focus are brought in contact with other areas. 

Pathology. — In eczema and superficial dermatitis the anatomical changes 
are most marked in the epidermis and papillary lavers. There is congestion 
of the papillary vessels, with overgrowth (acanthosis) and oedema (spongiosis) 
of the mucous layer, and ^wandering cells may be prcvsent throughout the 
epidermis. Ballooning of the cell of the mucous layer occurs and minute 
vesicles appear. The horny layer is improperly formed, the cells retaining 
their protoplasm and nuclei, with the result that they shrink up on reaching 
the surface, from evaporation of vrater in the protoplasm, and so scaling is 
produced. Tliis pathological condition is called parakeratosis. 

Symptoms. — The general type of lesion found in eczema has already 
been described (p. 1359). It now remains to describe some of the common 
types of case met with, and this is conveniently done by referring to the 
regions of the body affected. 

• FcLce and scalp. — Eczema of the face of a very definite type is frequently 
met with in infants. It usually occurs in the first year of life, and is more 
frequently met with in the winter months. It begins wuth a red irritable 
spot on one or both cheeks, and spreads fairly rapidly, so as to involve the 
whole face and often the scalp. In the more severe cases lesions are found 
on other parts of the body. The initial lesion is a red swollen patch or a 
group of follicular papules which later develop into an eczema of a scaly or 
weeping type. Itching is always intense but paroxysmal, the cliild rubbing 
the^ parts violently with the hands or against the pillow. In the moist 
variety septic infection<^^may occur and thick yellow-green crusts form on 
the surface. Infantile eczema is often very resistant to treatment and may 
l^t from six months to a year, even under careful treatment ; it usually 
dies out, however, during the second year of life. 

This type of eczema occurs about three times as frequently in males as 
in females, and is often followed later in childhood by a condition fi’equently 
known as “ flexural eczema,” which is dealt with below. 

Another type, also seen in infants, commences on the scalp, usually as a 
scaly or crusted patch, which becomas eczematised, usually as a result of 
scratching, and tends to s])read down to the forehead and face. 

In slightly older children a generalised eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
discharge. Small follicular pustules are often present, and blepharitis is ' 
common. This is really an eczematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the first named, wliicli is non-bacterial 
in origin. 

Another common form of eczema met with on the face in children con- 
rists of sharply circumscribed scaly patches, always dry and with a surface 
like cr^pe. These patches occur in the region of the mouth and nose, and 
can generally be traced to dribbling, running at the nose, the habit of licking 
the lip or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin. The condition is produced 
by rapid diying of a sodden homy layer as described above, and goes by * 
the name of “ pityriasis simplex.” 

In adult life, especially in oldish people, an acute erythematous eczema 
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of the face is apt to develop. It usually appears quite suddenly. The whole 
face becomes acutely red and swollen ; the oedema of the eyelids often being 
so great as completely to close th^ eyes. In severe cases blistering may 
occur ; but usually the acute oedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema characterised by 
redness, thickening of the skin, and scaling may follow. These acute cases 
are often associated wijh a similar condition of the hands and forearms, in 
fact the parts exposed* to the air are most likely to be affected, and this 
condition is particularly prone to occur in cold weather. In some cases also 
a history can be obtained of a coexisting septic dermatitis elsewhere, fre- 
quently on the leg, and in these cases it is possible that some absorption from 
this has rendered the patient susceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature. Cases of this type may be limited to 
the eyelids, and a troublesome and chronic condition develops. 

Occasionally the papulo- vesicular type of eczema is met with on the 
face ; it is not infrequent on the forehead, generally in men under the hat:fc 
band, and often occurs in those who perspire freely. 

True eczema of the scalp, except by extension from the face, is rare, most 
forms of dermatitis in this region being of bacterial origin. This also applies 
to the ears. 

Flexural Eczema '" — This is a well-recognised condition, which occurs 
usually in children, but may continue into adult life, and occasionally com- 
mences after puberty. It is a very specialised condition, and has been 
variously named “ Bernier’s prurigo,” or “ flexural prurigo.” It frequently 
follows facial eczema in infants, and is also frequently associated ‘with asthma. 
These three conditions form a syndrome and are manifestations of an under- 
lying congenital condition named by Czerny the “ exudative diathesis.” 
The lesions arc those produced by friction, and vary from moist eczematous 
patches to patches of chronic lichenifi(jation. The areas affected are chiefly 
the flexures of the elbows and knees, less frequently the backs and fronts 
of the wrists, the back of the hands, the sides of the neck and the face. Other 
parts of the body may be affected, and an extensive eruption is sometimes 
present. The condition is essentially a curious form of pruritus, the cause 
of which is not yet established. Experiments made with a view to demon- 
strating protein sensitiveness are still inconclusive. In the majority of 
cases the condition tends to die out before puberty. 

Upper limbs . — The hands and forearms, also being exposed to the weather, 
are subject to eczemas of the same type. The er3rthematou8 type frequently 
complicates that of the fage, and runs a similar course. 

Papulo-vesicular eczema of the backs of the hands and the forearms is 
very frequent. It is generally produced by external irritants, whose nature 
can often not be determined. The lesions usually consist of rather sharply 
circumscribed red patches covered with numerous vesicles which rupture 
and leave oozing, pitted raw areas of the size of a pin’s head. Sometimes 
the whole patch is considerably swollen with mdema. There is a great 
tendency in tliis type for fresh patches to appear in the neighbourhood, and 
even on distant parts. 

A chronic form is sometimes met with in the palm, chiefly along the 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
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thickening of the (homy layef takes place. Owing to its inelastic nature 
skin cracks and deep fissures are produced, which are very painful and very 
chronic. This type is spoken of as eczema rimosum. 

An acute vesiculat form is d.lso seen on the hands, chiefly on the palms 
and sides of the fingers, especially in people whose hands perspire freely. 
Owing to the thickness of the horny layer on the palm, these vesicles are 
very deep-seated, and appear like sago-grains in thq, skin. At first they do 
not rupture, but run together and form large blebs which can often be seen 
to be purulent. The attacks usually come on quite suddenly, and the feet are 
often attacked simultaneously ; they occur chiefly in the hot weather when 
sweating is profuse. This condition is called dysidrosis or cheiropompholyx, 
and was originally thought to be due to obstruction of the sweat ducts, with 
the formation of retention cysts. This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the skin is made sodden by excessive sweating, and this renders it sus- 
ceptible to the attack of some external irritant.* A similar condition has 
«been observed from handling exploded aeroplane bombs, which shows that 
the condition may be produced by an external irritant. A number of these 
cases are due to fungus infection, the so-called “ eczematoid ringworms of 
the hands and feet (see p. 1399). 

Trunk . — ^Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, if seborrhoeic dermatitis and dermatitis due to irritants 
such as sulphur are excluded. There is, however, one type to which reference 
should be made. In people who sweat much, and especially in infants, an 
eruption of small vesicles, each surrounded by an inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. This condition is called miliaria ruhra, or prickly heat, 
and is probably of the same nature as the vesicular eczema of the hands, the 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

Tne nipples are sometimes the seat of an eczema ; but this is nearly always 
of external origin, either from careless treatment during suckling, or from 
injury from stays. 

Genitals and anus . — The moist areas of the genital and anal regions are 
liable to be attacked. These are not infrequently secondary to a pruritus, 
a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the skin, called lichenificalion, is most common, and has been already 
mentioned. The scrotum is occasionally the seat of an eirthematous derma- 
titis very distressing to the patient, and very intractable. A considerable 
number of cases of eczema in the genito-crural legion are due to infection 
with fungi, or yeast-like organisms, and in order to exclude these a careful 
microscopic examination of the scales should be made (see p. 1398). 

Lower limbs . — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular stasis. It is generally 
met with in middle-aged or old people, but is frequently seen in younger 
persons who suffer from varicose veins, hence its designation varicose eczema. 
It begins either from an infected abrasion which docs not heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, as the condition 
of the skin does not favour resolution. The extension is often due to ill- 
devised dressings which further lower the resisting power of the skin and 
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favour the reteution of discharges. An extensive weepidjg or crusted derma- 
titis, therefore, follows, and this is rarely confined to the leg on which it starts 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, ulceration is very prone to occur, 
and thus the chronic varicose ulcer, so familiar to the out-patient department 
of any hospital, develops. These cases are particularly prone to spread to 
other parts of the body by the mechanism referred to above. 

The feet are subject to the same type of acute vesicular eczema as the 
hands. 

The nails , — The matrix of the nails may be involved in an eczematous 
process affecting the hands and feet, and may either show a marked irregu- 
larity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed up from the nail-bed by parakeratosis beneath. 

Diagnosis.- -Keeping in view the types of eczema already described, the 
diagnosis of the lesions should present little difficulty ; to determine the 
cause, however, is not so easy. Efforts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to bff 
one of those mild irritants which do not normally produce a skin reaction, 
the cause of the patient’s susceptibility must be investigated. These causes 
have already been discussed and require no repetition. As to the nature 
of the irritant, some help is obtained by the type of reaction and by its 
distribution ; for instance, in an acute eczema affecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primula, is 
suggested. With trades certain parts of the body tend to be especially 
exposed. Lesions affecting the exposed parts and the moist parts of the 
body suggest some strong volatile irritant, such as rhus poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge and 
high fever, should render the diagnosis simple. Acute giant urticaria of the 
face is unassociated with redness or vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The squamous forms have to be distinguished from seborrhoeic dermatitis ; 
this is often difficult, but the characteristic features of this latter disease 
will be considered later. 

Ringworm of the glabrous skin tends to occur in circumscribed circular 
patches or rings, and the fungus can easily be found under the microscope. 
A special form occurring in the groins is characterised by its bilateral sym- 
metry, its sharp spreading edge, and the presence of fungus in the scales. 

Pityriasis rosea in extreme forms may lead to confusion, but the acute 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will usually 
settle the diagnosis. . . . . ' 

Psoriasis is rarely confused; owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and the 
dry silvery scaling, seen even in the smallest papules. A few cases, how- 
ever, of isolated patches made up of small aggregated psoriasis papules 
may be very difficult to distinguish from localised patches of squamous 
eczema. 

The moist forms have to be distinguished from impetigo contagiosa. In 
this disease, however, the vesicles are larger and rarely seen, while the pies- 

87 
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ence of isolated cruSted lesions of varying size, with little or no inflammatory 
zone surrounding them, is characteristic. 

The vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always be suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by finding 
the mycelium of the fungus in the walls of the vesicles— a task not always 
easy. A curious type of Assuring eczema between tie toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with later. 

Prognosis. — This is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a single occasion get well readily when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome.. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some underlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — Prophylactic , — This depends on the search for the irritant, 
and its removal. The latter is not always possible in case of trades ; but 
much can be done to insist on scrupulous cleanliness. It must not, however, 
be forgotten that the use of strong soaps, soda and turpentine to remove 
traces of a man’s occupation are often the cause of the dermatitis. In cases 
where these substances have to be used, by washerwomen, etc., the use of a 
cold cream or some glycerine preparation to replace the grease of the skin 
will prevent a good deal of trouble. 

Eczematous subjects should protect themselves from the sun, cold wind, 
and heat of the fire. 

Local treatment . — ^This applies equally to the cases of dermatitis due 
to known irritants, and to those we have labelled “ eczema.” The main 
treatment in the early stages, after removing the cause, is to protect the 
skin and to provide soothing application to allay the inflammation. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form being badly tolerated. Calamine lotion can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a protective 
dressing over the surface ; it is best used in the acute erythematous and 
papulo-vesicular form in which there is not much oozing. In the weeping 
cases, lead lotion applied on linen and kept moist is more suitable ; it forms 
an insoluble albuminate of lead which acts as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths 
of 1 in 4000 permanganate of potash, or lotions of 1 in 4000 perchloride oi 
mercury, or 1 in lOCS acriflavine being very suitable. If these lotions dry 
the skin too much 3 per cent, glycerine may be added. 

As soon as the acute stage has subsided oily reparations are better. 
It is well to begin with one containing a considerable percentage of water, 
the lin. calaminfie (B.P.C.) or linimentum calcis being the type. lohthyol, 

5 per cent., may with advantage be added in most cases, and if the itching 
is severe 1 per cent, to 2 per cent. ac. carbolic. Later the water can be given 
np and either pure oily preparations as lin. calamines co. (B.P.C.), or oint- 
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menfcs used. These latter are not satisfactory if there’is much discharge ; 
but this can be checked by painting the surface once every second or third 
day with 2 per cent, to 3 per cent, silver nitrate in sp. sether. nit. 

Once the chronic stage has been reached pastes are the best means of 
applying medicaments. Zinc paste consists of zinc oxide, 25 ; pulv. amyl., 25 ; 
parafi. moll., 50 parts, and makes a firm dressing when spread on linen or 
Unt. It not only affords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic cases do not respond to treatment stimulating prepara- 
tions are required, and can be incorporated in the zinc paste. Ac. pyrogallic.^ 
1 per cent, to 2 per cent. ; coal tar, 1 per cent, to 5 per cent. ; or oil of cade, 
5 per cent, to 10 per cent., are useful, and where there is thickening of the 
horny layer 1 per cent, to 3 per cent. ao. salicylic, should be added. Chronic 
dry cases, and even moist ones, if not septic, often do well if painted with 
crude coal tar which is allowed to dry on. X-Rays, Jrd of a Sabouraud 
pastille dose, repeated 3 or 4 times at weekly intervals, are extremely 
valuable in resistant cases, and cause rapid disappearance of tlA 
lesions. 

In septic cases the crusts should be removed by warm oil or starch 
poultices, and a weak mercurial or flavine lotion first applied, and after- 
wards a zinc paste containing 3 per cent, ammoniated or yellow oxide of 
mercury. 

The gelatine paste of Unna is very useful in the chronic eczemas of the 
leg, after any sepsis has been removed by antiseptic dressings. Certain 
chronic eczemas of the legs do well when strapped with varicosan or elasto- 
plast bandages recommended by Dickson Wright, and this method is particu- 
larly valuable when ulcers are present. 

For facial eczema of infants, 3 per cent, crude coal tar in zinc pasto, 
spread on a mask and continuously applied, is of great value ; or the special 
tar paste devised by White of Boston, U.S.A., may be employed. The same 
paste is the most satisfactory application in cases of flexural eczema of the 
non-iiifective type. 

General treatment patient must be examined for any conditions 
liable to lower his general resistance. Septic foci, such as pyorrhoea, or’ 
tonsillar sepsis, should be removed. In the more acute cases it is advisable 
to put the patient on milk diet, and to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong coffee and tea, hot and 
highly seasoned dishes, shell-fish, salted meats and cheese, should be pre- 
scribed. Constipation should be dealt with, while intestinal fermentation 
may be met by the exhibttion of salol or salicylate of bismuth, grs. x to xv ; 
ichthyol, 11^1] to v ; or menthol, gr. i in capsules three times a day. In gouty 
subjects alkaline waters and colchicum are indicated. 

In the infantile facial cases, the children are usually overfed and some 
reduction in diet is often required. 

In debilitated cases cod-liver oil is of value, while arsenic and iron are 
helpful when anaemia .is present. In acute cases vin. antimoniale, n\ v, t.d.s., 
has been much recommended. 

.Sle^p is often disturbed, and will require sedative drugs to allay itchiiig, 
and in the worst cases hypnotics : bromides are useful for the former, whim , 
for the latter sulphonal, trional and chloral hydrate are among the besff^ 
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Moiphine should hh avoided, owing to the prolonged nature of the cases 
and to its tendency to increase itching. 

Desensitisation . — As has been noted ^bove, of recent years it has been 
realised more and more that many cases of eczema are dependent on the 
sensitiveness to specific irritant. The offending substance can sometimes be 
determined by the reaction produced when it is applied to the skin, or in 
doubtful cases a series of substances can be applied urider pieces of strapping 
and can be introduced by puncture or scarification, all tests being carefully 
controlled. In the so-called “ patch test,** when the offending substance is 
applied under strapping, a local eczematous reaction appears ; when puncture 
or scarification is employed, a wheal is produced. 

If the cause of sensitiveness is thus discovered it is possible, in some cases, 
to desensitise the patient by injecting intradermically an extract of the 
offending substance in minute and gradually increasing doses. Further, in 
cases where no specific substance can be determined, it has been found 
possible to desensitise patients by the injection of non-specific protein 
substances. 

A method much in vogue at the present time is to withdraw 5 to 20 c.c. 
of blood from a vein of the patient and to inject either the whole blood or 
the serum from it into the gluteal muscles. Another method is to inject 
5 to 10 c.c. of sterile milk on several occasions, at 2 to 3 days* interval, 
intramuscularly. Peptone is also used by some, and may be given cither 
intravenously or intramuscularly. 


DERMATITIS FROM MECHANICAL IRRITANTS 

Acute dermatitis due to mechanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the scat after riding, in 
those unused to these exercises. The chronic form shows itself as a thiclcen- 
ing of the horny layer as seen in the callosities on the hands and feet. I'hc 
form of dermatitis of mechanical origin, however, which requires special 
attention here is that produced by the fingers and finger-nails. 

Scratch Eruption 

Constant friction applied to a localised area produces changes in the skin 
of a characteristic type. The skin becomes thickened and loses its elasticity ; 
the folds and lines are much exaggerated, and the angular areas of skin inter- 
vening become prominent and shiny, resembling thtj papules of lichen planus ; 
the colour may be the same as the normal skin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standing cases 
much brown pigmentation may be present. This condition is spoken of as 
** lichenificcUion,"' and is seen at its best in localised pruritus, already described 
on p. 1365. 

When general irritation is present the scratch lesions are more diffuse. 
The finger passing over the skin causes contraction of the arrectores pili 
muscles and the follicles are erected; the next sweep of the finger-nail 
scrapes the top off the erected folUcle and a spot of blood appears, which 
dries BA a blooa-stained crust. In bad cases, linear excoriations are produced, 
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consisting of a line of blood-stained crusts. If sepsisb supervenes, typical 
impetigo contagiosa lesions are produced, and these are particularly common 
in children ; in other cases ecze^atisation ” occurs — that is, the inflamed 
papules group together to form a patch or patches, which may be dry and 
scaly or may weep. Patches of lichenification may also be found mixed 
with other scratch lesions, while in the most severe cases, ecthymatous 
lesions, boils and linear ulcers may occur. 

Callosities and Corns 

These are localised overgrowths of the horny layer, the result of local 
mechanical irritation. A corn differs from a callosity in that the central 
portion shows a much greater degree of overgrowth than the periphery, and 
forms an inverted horny cone which presses on the sensitive dermis, producing 
much pain. A corn may develop from a callosity, but frequently arises 
independently. 

Symptoms . — Callosities are seen as a painless thickening of the hon\y 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. They may also occur in other 
situations. 

Corns may be of two kinds — (1) the hard and (2) the soft. The former 
are painful, horny elevations, chiefly seen on the feet, and especially in people 
who wear badly fitting boots. The common sitas are on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal bone. If the surface layers are removed with 
a razor a central “ core,” often stained black or dark brown from haemorrhage, 
will be seen. 

Soft corns are found on the lateral aspects of the toes in the interdigital 
spaces. They arc usually lentil-sized raised swellings, covered with sodden 
epidermis, and intensely painful. Soft corns are invariably found in associa- 
tion with interdigital ringworm. 

Treatment. — Callosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure ; this can be done 
firstly by fitting suitable boots, and secondly by taking pressure off the com , 
by wearing a ring of spongiopiline around it. The surface horny layer should 
be pared down with a sharp knife or razor and 10 per cent, salicylic acid 
plaster applied or salicylic-acid collodion painted on, the softened horny layer 
being removed daily. Soft corns are treated as for interdigital ringworm 
(see p. 139D). 

DERMATITIS ARTEFACTA 

This is the name given to self-inflicted le.sions of the skin. These are 
usually found in hysterical individuals, who produce them in order to induce 
sympathy, or in persons who are endeavouring to exact compensation or 
to avoid some unpleasant duty. 

Symptoms. — The lesions are produced by various means, such as friction, 
the application of strong acids, or alkalis, or of blistering fluid, by heat or 
by the aid of some sharp instrument. All stages from simple er3rthema to 
actual destruction of the skin may occur. They may be single or multiple, . 
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but are found on parts of the body easily accessible to the hands, and especi- 
ally to the right hand (in left-handed people to the left hand). The lesions 
are very characteristic, especially those ^in which a liquid agent has been 
used. They have vety sharp edges and the outline is angular, unlike that 
seen in any ordinary skin eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of having been produced by a 
spilt liquid. In addition, it may be noted that in thq case of the malingerer 
the artefact may simply coiisist of keeping open an already existing lesion. 

In hysterical cases anajsthesia of the palate has been frequently noted. 

Treatment. — For effective cure the patient must be kept under observa- 
tion, and caught in the act of producing the lesions. Tliis may put a stop 
to further activities. Otherwise, occlusive dressing and mental treatment 
are required. 

DERMATITIS FROM BACTERIAL IRRITANTS 

^ Many different organisms are capable of producing dermatitis of externa 
origin, and the eruptions produced arc usually characteristic of the organism 
causing them. These will be described under the organisms concerned. 


PYOGENIC INFECTIONS 

It is not always possible on clinical examination to determine whether a 
given lesion is produced by the streptococcus or the staphylococcus. It 
used to be held that the superficial infective vesicular lesions were due to 
the streptococcus, while the follicular pustular lesions were of staphylococcal 
origin. While this appears to bo true for the latter, it is now recognised 
that certain vesicular lesions may be of staphylococcal origin. 

iMrETiGo Contagiosa 

Symptoms. — This is an affection chiefly seen in children. It affects 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized clear vesicle, which, owing to its superficial position between 
the horny and mucous layers, has an extremely thin wall and ruptures very 
easily. Before rupture, however, the fluid often becomes turbid, and if cultured 
in this condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may asually 
be obtained. Once ruptured, fluid exudes freely fr^m Ihe base of the blister 
and dries as a crust. The crusts vary in thickness and character according 
to the amount of secondary infection, being thin and amber-coloured if 
little secondary infection is present, but thick and greenish if it is consider- 
able. Usually the legions are numerous ; they are asymmetrical and 
obviously spread by local inoculation. 

When t^ lesions occur in folds, such as at the angles of the mouth or 
no'^e and behind the ears, a troublesome fissure is likely to form, and generally 
emsting is absent, the fissure being surrounded by a moist, sodden, red 
area. 

The disease is very contagious and children inoculate one another freely, 



PEMPHIGUS NEONATORUM IMS 

any slight abrasion being sufficient to allow the entrance of the infecting 
organism. One particularly common cause is pediculosis capitis, and in this 
case the scalp is usually first affectgd. In all cases of impetigo of the scalp 
or back of the neck, search should be made for pediculi. 

Occasionally the blisters do not rupture early, but spread centrifugally, 
flattening down in the centre as they progress, and leaving a ring-like bullous 
margin (impetigo cirdp^ata). In other cases a large number of bullous 
lesions appear very rapidly, with little or no crust formation (impetigo bullosa). 
Staphylococcus aureus can usually be grown in pure culture from cases of 
these types. 

Any of those varieties may occur in adults, but the crusted form has 
generally smaller crusts than in children. One of the most frequent areas 
to be affected in adults is the beard region, and impetigo contagiosa is one of 
the forms of so-called “ barber V. rash.” 

Diagnosis. — TJiis is usually easy. The presence of scattered crusts, 
with little or no surrounding erythema, and the occasional small, very thin- 
wallcd blister, and an asymmetrical distribution chiefly on the exposei 
parts, is unlike any other condition. 

Treatment. — In most cases the treatment is easy. The crusts should be 
removed by bathing in warm water or by warm olive-oil compresses, or in 
bad cases by starch j)oultices, and the raw surface covered with 2*5 per cent, 
ammoniated mercury ointment. In the more resistant cases, it is advisable 
to incorporate the ammoniated mercury in Lassar’s paste and spread this on 
lint and tie it on. The acutely spreading bullous form is best treated in the 
fiist instance by pricking the blisters and fomenting with 1 in 1000 acriflavine 
lotion. In very resistant cases, injections of mixed strepto- and staphylo- 
coccal vaccine have proved useful, but are rarely required. 

Pemphigus Neonatorum 

This is a form of bullous impetigo seen in newly-bom infants and is 
characterised by the presence of varying-sized blisters on the skin. 

iEtiology and Pathology. — Pemphigus neonatorum has precisely the 
same cause as impetigo contagiosa, but produces its characteristic features 
on account of the ease with wliich the horny layer separates from the under- 
lying mucous layer in small infants. Infection is usually conveyed on the 
^gers of the mother or nui’se. Pure cultures of Staphylococcus aureus can 
usually be obtained from the bulla3 in their early stages. 

Symptoms. — The eruption usually appears in the first few days of life. 
A clear blister appears, which rapidly increases in size, and others soon occur 
in the neighbourhood. There is little or no tendency to crust formation, 
though the blistem frequently rupture, the raw surface being protected 
by the loose blister wall which lies over it. Blisters vary in size from a pea 
up to a florin or larger, and in severe cases may be very numerous, covering 
practically the whole surface of the body. The lesions may commence 
on any part of the body, but are frequent about the napkin area. In the , 
most severe forms the horny layer is so rapidly separated over large areas of 
the body that blister formation is not an obvious feature. This variety is 
known as dermatitis exfoliativa infantum or “ Ritter’s disease,” and ends 
fatally in a large proportion of cases. 
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Diagnosis. — Tb3 pemphigoid syphilide must be distinguished from 
pemphigus neonatorum. In the former condition the eruption is sym- 
metrical, is chiefly found on the prominences of the buttocks, on the palms 
and soles ; other symptoms of syphilis are present, such as wasting, snuffles, 
fissures at the angles of the mouth, and other syphilitic skin eruptions. A 
Wassermann reaction will in doubtful cases settle the diagnosis. 

Prognosis. — Mild casej^^ respond rapidly to treatment, but in the more 
rapidly spreading cases the prognosis is always grave‘. 

Treatoent. — The bullae should be opened and their contents absorbed 
with u>?otton-wool. Strips of lint soaked in liniment, calaminae (B.P.C.), 
to which I 2 per cent, of ammoniated mercury has been added, should 
be applied, and ciiwariged three times a day or more often if necessary. The 
child should be well wrapp-^ed up to prevent loss of heat. 

j^ErTHYMA 

■I In this condition local gangrene of the skin ocl and an ulcer, surrounded 
by a deep inflammatory zone and covered by a crust*^ is pi^-'^duced. The 
lesions are not always of pyogenic origin, but may be brought about in\arr*';?Q 2 ’s 
ways ; but as they have some resemblance to impetigo contagiosa, it will be 
weU to describe them here. 

AEtiology and Pathology. — The type seen in children is often of 
streptococcal origin and begins as an impetigo. Scratching or a debilitated 
condition of the patient allows of a more violent reaction, and necrosis 
occurs. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pediculosis points to trauma as an setiological factor. 
The large round adult type, referred to below, is nearly always preceded 
by a boil, which is a staphylococcal infection, while the linear type can bo 
shown to be produced by violent scratching, to which is added secondary 
pus infection. 

Symptoms. — All varieties are most often seen on the legs and buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the appearance of impetigo contagiosa lesions, but there is a wide 
congested area around the crusts, and these latter are not “ stuck on ” but 
firmly fixed. On removal an ulcer the size of the crust is found. This type 
is usually found in children. Another variety is seen in adults especially, 
in association with pediculosis vestimentorum, and was seen very frequently 
during the late war. Two types are seen : the large circular type, which has 
the characters of those mentioned above, but the individual lesions are larger, 
and the linear or gutter-shaped type, in which long ulcers, often 2 or 3 inches 
in length and covered with a thick crust, are present. 

Diagnosis. — This has to be made from the ecthymatous syphilide, usually 
a late tertiary manifestation. In this condition there is a tendency to group- 
ing of the lesions, and they are of a more chronic type. Other syphilitic 
manifestations, a positive Wassermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diagnosis. 

Treatment. — Local treatment is similar to that of impetigo contagiosa. 
The crusts should be removed by baths or starch poultices, and a Lassar’s 
paste with 3 per cent, ammoniated mercury tied on. In the adult cases, after 
the sepsis has been removed by 1 in 4000 perchloride of mercury or 1 in 1000 
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acriflavine dressings, Unna’s paste should be applied and changed every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment^ must be resorted to, coddiver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
useful. 


PlTYRIASIFOBM DERMATITIS 

• . •. 

Certain forms of circumscribed, dry, superhcial dermatitis, with fine 
branny scales, are sometimes seen in association with impetigo contagiosa 
and appear to have the same origin. In fact, all stages between the two 
conditions can be traced. The name impetigo pilyroides is sometimes applied 
to this type of case. In other cases dry scaly patches are found without any 
impetigo contagiosa lesions, and streptococci have been isolated from them. 
These cases are sometimes indistinguishable from the scaly patches which 
occur on the faces of children, and which are described in the section on 
Eczema (p. 1374), where it is suggested that moisture and soap play the 
chief part in their production. It would thus appear that the streptococcus# 
may produce lesions clinically identical with those produced by these physical 
and chemical causes. It has been thought also that some forms of circum- 
scribed scaly dermatitis found about the neck and trunk, and also in the 
flexures of the limbs, and which have in the past been loosely grouped as 
seborrhoeic dermatitis, are probably of streptococcal origin, but further 
investigation is necessary in order to group them clearly. 

These lesions are often resistant to treatment. They are frequently 
associated with a good deal of itching, and are often followed by secondary 
changes due to friction, namely, “ lichenification and “ eczematisation.*' 

Treatment. — The early cases sometimes respond well to applications of 
dilute ammoniated mercury ointment ; others, however, do best on ac. 
salicyl., grs. xv; Uq. picis carbonis, U^xv; past, zinci ad si. Once a con- 
dition of lichenification is established, the treatment should be on the lines 
laid down for local pruritus (p. 1365). 


Follicular Impetigo of Bockhart 

This is the name given to a superficial pustular eruption of staphylococcal 
origin seen in connection with the hair foUicles. 

Symptoms. — The lesions consist of small beads of pus situated quite 
superficially at the mouths of the hair follicles, each being surrounded by a 
narrow red zone. Generjiily the hair can be seen penetrating the centre of 
the pustule. There is no tendency for the lesions to run into one another, 
each remaining quite distinct. Usually groups of them occur in localised 
areas, but sometimes their distribution is very extensive, cases occurring in 
which almost every stout hair is surrounded by a pustule. The most frequent 
sites are the fronts of the thighs, the legs, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children 
tween the ages of 2 to 5, the infection being usually derived from a discharging 
ear or nose. The whole scalp is aflected, and the condition is combined with 
a superficial septic dermatitis which affects also the face, and often spreads 
to other parts of the body. Ciliary blepharitis is a frequent complication. 
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This is the condition which was formerly described as jmtular eczema. The 
majority of localised cases occur in conjunction with other forms of pyodermia ; 
they are seen in scabies and pediculosis, Q^id also in people suffering from boils. 

Treatment. — The general health of the patient must be attended to, and 
all local foci of sepsis dealt with on surgical lines. A search for parasitic 
infestation must be made and appropriate measures adopted. In the local- 
ised cases, the pustules should be punctured, and 1 in 1000 acriflavine lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used, 
the accumulation of powder from the latter being bathed away daily with a 
weak alkaline lotion. Mercury lotions are better avoided, as they tend 
themselves to produce follicular pustulation. 

The more extensive cases are very resistant to treatment. Shaving the 
affected areas, followed by the application of mild antiseptic lotions or sedative 
lotions and alkaline baths, is sometimes effective. Staphylococcal vaccines 
should be tried in addition, and in some cases stannoxyl (an oxide of tin) and 
injections of collosol manganese have given good results. In the pustular 
^ eczema of the scalp, the crusts should be removed with warm oil or starch 
poultices, and the lotions indicated above or acriflavine 1 in 1000 in lini- 
ment. calcis applied. At the same time nasal and car discharges must be 
appropriately treated. The.se cases take a considerable time to cure, but the 
results repay the attention necessary. 

Furuncle 

Boils or furuncles are deep-seated infections of the Lair follicles with the 
Staphylococcus aureus, 

Etiology and Pathology. — The exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the skin is thick, owing to the pressure exerted on the dense 
fibrous-tissue bundles and the consequent obstruction to the circulation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boils, as is seen by their frequent 
occurrence in parasitic affections. Lowering of tissue resistance, such as 
occurs in diabetes and in other conditions of lowered vitality, is also a pre- 
disposing cause. In other cases it is probable that a condition of allergy and 
hypersensitiveness to the staphylococcus is present, and this probably 
accounts for the constant recurrences which occur. 

Symptoms. — Boils may attack any part of the body where hair 
follicles are present, but are most commonly seen on the neck, back and 
buttocks, regions where the skin is thick and exposed to pressure and friction. 
The lesions are usually single or few in number, but they tend to recur with 
great persistence, and recurrences may continue for a long period. The 
patients attacked are often in a low state of health. Boils are particularly 
tiable to occur in diabetics, and the urine of patients should always be ex- 
amined for sugar. A boil commences as a deep, tender infiltration, which 
rapidly increases in size so as to form a painful red swelling, up to an inch 
in diameter, which projects above the surface of the skin. Later, a small 
pustule appears in the centre of the swelling and this eventually bursts, 
exuding a small quantity of pus, which relieves the pain. Later still, a small 
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slough separates from the centre of the swelling, and when ttds has come away 
the boil heals, leaving a pitted scar. Some boils, however, subside without 
bursting. Sometimes the earliest lesion is a superficial pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the deeper tissues follows, and a slough forms and is discharged, as in 
the first-mentioned type. 

Treatment. — The general condition of the patient must first be dealt 
with on general lines. Certain internal remedies, such as yeast and calcium 
sulphide, have occasionally proved of value, but are generally useless. 
Vaccines of Staphylococcm aureus produce excellent results in some cases, but 
cannot be looked on as a specific. Stock vaccines seem to be as successful 
as autogenous. Injection of collosol manganese, or manganese butyrate, 
suggested by McDonagh, beginning with 0*b c.c. and repeated twice a week, 
in slightly increasing doses, for 3 to 4 injecuons, produces the most.dramatic 
results in certain cases ; others, however, are completely resistant. Sta^unoxyl, 
given by the mouth 2 to 3 tablets t.d.s., has also been claimed to produce 
excellent results Local measures are of great importance. The skin should 
be cleaned up with baths, medicated or otherwise, and the affected areas 
dressed with 1 in 4000 perchloride of mercury, picric acid, or 1 in 1000 acri- 
flavine. Boric acid fomentations should be avoided, as they spread the 
infection. Early or deep incision into boils is better avoided as it tends 
to spread the infection, but puncture with the galvano-cautery to relieve 
tension is not open to the same objection. 


Carbuncle 

A carbuncle is a boil or group of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usually only a single lesion is present. It may at the 
commencement appear like an ordinary boil, but the spread is rapid, and 
soon a large, red, indurated, painful area is produced. The lesion may 
attain a diameter of many inches. After a few days numerous points of 
pus appear on the surface of the swelling, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large slough, which may take several weeks to separate if not 
removed by surgical means. Fever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. Local 
surgical treatment is required, and consists either of complete excision of 
the carbuncle, with the surrounding inflammatory tissue, or of making a 
crucial incision and removing the slough, the open wound being packed with 
bismuth-iodoform-paraffin paste or an appropriate antiseptic dressing. 


Sycosis Barb^ 

This is a staphylococcal infection of the hair follicles of the beard region, 
and is one of the three forms of “ barber’s rash,” the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard. 

etiology and Pathology. — The disease is produced by inoculation of , 
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staphylococci into^the hair follicles in the beard area, either primarily or as 
a secondary infection to an impetigo contagiosa. Many cases doubtless 
start from infection conveyed in the^ barber^s shop, but a considerable 
number also occur in patients who shave themselves. ** Scratches from the 
razor subsequently inoculated by the patient’s finger are probably as common 
as direct infection from a barber’s brush or razor. 

Symptoms. — The disease usually begins at on^e spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groups, and become surrounded by an inflammatory 
zone. As the deeper parts of the follicles become infected, nodules form and 
the whole affected area becomes swollen and oedematous. Pus discharging 
from the ruptured pustules dries and forms crusts. Subsequently some of 
the hairs loosen and can be })ulled out without pain. Each hair on removal 
is seen to be surrounded by a swcllen and transparent root-sheath, and often 
a bead of pus escapes from the follicle. The disease is progressive, and 
eventually the whole beard and moustache area, and not infrequently the 
eyebrows and eyelashes, may be attacked. It tends tc become chronic, 
and in old-standing cases a large number of the hairs are lost, leaving a 
smooth, red, atrophied patch, not unlike lupus vulgaris, to which the 
name lupoid sycosvt has been given. The presence of some follicular pustules 
and the absence of lupus nodules are, however, sufficient to separate the two 
conditions. 

Diagnosis. — In addition to the diagnosis from lupus vulgaris just 
mentioned, sycosis has to be differentiated from impetigo contagiosa, and 
from ringworm. From the former the diagnosis is made by the involve- 
ment of the deeper structures of the skin and the presence of pus in the hair 
follicles ; from ringworm by the absence of fungus in the scales and hairs 
(see Tinea barbae, p. 1397). 

Treatment. — The acute cases should be treated much in the same 
way as other acute inflammations of the skin, without any attempt being 
made directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Lead lotion, or 1 in 1000 acriflavine lotion, should 
be applied on lint and changed frequently. When the acute stage has 
subsided the parts should be kept clipped short with scissors. Loose hairs 
should be epilated and the surface dabbed once a day or more often, if not 
too painful, with 1 in 1000 biniodide of mercury in 60 per cent, alcohol, and 
the surface dusted with talc powder. As an adjunct, vaccines may be given ; 
Barber has obtained good results in this disease by the intraderniic injection 
of a staphylococcus aureus vaccine given in mall doses, beginning with 
about 6 million organisms. In many cases it is advisable to epilate by 
X-Rays. Provided the inflammation is not too acute, a full Sabouraud 
pastille dose should be given, and after epilation the area dressed with a 
3 per cent, ammoniated mercury ointment. 


ANTHRAX INFECTIONS 

These lesions, which resemble in some respects those produced by the 
staphylococcus, aie dealt with elsewhere (p. 121). 
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DIPHTHERIA INFECTIONS 

The lesions produced by the di^theria bacillus are rare, but are seen 
sufficiently often to require notice. Diphtheritic infection of wounds is a 
well'known condition, but does not need to be considered here. The surface 
infection by diphtheria ig of two kinds ; in children suifering from diphtheria, 
gangrenous patches occasionally develop, chiefly 8n the trunk, from which 
cultures of the organism may be obtained, but the organism may also attack 
the skin of otherwise healthy persons. 

Symptoms. — A single lesion usually occurs, but there may be more 
• than one. It begins as a clear blister, like an impetigo vesicle, and ruptures 
very easily; on about the second day a considerable red zone is present 
around the original lesion, and a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional symptoms 
may be presenji- The writer has recently seen a case of paronychia from^ 
which a pure culture of the Klebs-Locffler bacillus was obtained. 

Treatment. — Prompt injection of anti-diphtheritic serum, with the 
application of a local antiseptic dressing, is all that is required. 

INFECTIONS BY THE SEBORRHOSIC ORGANISMS 

Three organisms are commonly found in cases of seborrhoeic dermatitis, 
but the part each plays is not yet conclusively proved, so that it will be 
convenient to group the seborrhoeic conditions under one heading. The 
organisms found are the acne bacilhWy the bottle bacillus (pityrosporon of 
Malassez), and the Staphylococcus epidermidis albus. The first named is a 
small bacillus which is found chiefly after puberty and Ls present in very 
large nuiiibers in the comedo of acne vulgaris. The bottle bacillus is a 
yeast-like organism which buds and often shows itself as a flask-shaped 
body, and is found most plentifully in seborrhoeic dermatitis of the scalp. 
The white skin staphylococcus is found pretty universally over the skin. 

Seborrh(eic Dermatitis 

Under this term we include a chronic scaly condition of the scalp, formerly 
called seborrhoea sicca, and also certain “ eczematous lesions of the face, 
chest and back, and occasionally on other parts of the body, which are 
characterised by the presence of more or less circumscribed reddish patches 
covered by greasy scales. 

etiology and Pathology. — The histological changes in the skin are those 
of a chronic superficial dermatitis. The three organisms mentioned above 
are met with in the scales in all adult cases, but the origin and spread of both 
seborrhceic dermatitis of the scalp and the figurate type on the body suggest 
that the views of Sabouraud and Whitfield, that the bottle bacillus is the 
chief ^etiological factor, are correct. Further, the ease with which most 
lesions clear up under treatment by sulphur supports these views. There 
is no doubt that an underlying seborrhoea is the main factor in causing the 
activity of these organisms. 
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Symptoms — SsborrliQdiG dermatitis of the scalp is the well-known 
“ scurfy head,” and is an extremely common afiection, most individuals 
having it to a greater or less degree. . It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of young infants. These 
lesions have been shown by WTiitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneously, but the infection, 
which has presumably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individuals, especially in those 
prone to seborrhoea (see p. 1362). In the adult the affection consists of a 
diffuse branny scaling on the scalp, usually unassociated with any obvious 
inflammation of the skin. On close examination the scales are seen to be 
formed around the hairs, indicating that the inflammation is perifollicular. 
Varying degrees of scaliness are met with ; in some cases it is scarcely per- 
ceptible,* in others it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scratching, and small crusted lesions are then found among the scales. 
% Sometimes a more acute inflammation supervenes, and scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The j)ersistcnce of scaly seborrhoeic dermatitis is con- 
sidered by some to be an ajtiological factor in producing that form of baldness 
known as alopecia prematura, which is characterised by the recession of 
, the hair from the forehead and baldness on the crown of the head. It is 
probable, however, that other factors also play a part in this condition. 

The face may also be affected, especially the eyebrows, forehead, naso- 
labial folds, beard and mastoid regions. Here the lesions are dry, reddish 
or pale patches, surmounted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches are formed by the aggregation of these follicular papules. The 
ears may be affected, especially the concha, and some forms of blepharitis 
appear to have a seborrhoeic origin. The lesions on the face are very liable 
to become infected with pus organisms and become thickly crusted. An 
intractable scaly inflammation of the lips, cheilitis exfoliativa, is also con- 
sidered to be of seborrhoeic origin. 

On the chest and back ringed or figurate lesions are frequently scon, but 
here follicular papules may occur. The centre of the sternum and the 
interscapular area are the common sites. Occasionally patches occur among 
the pubic hairs. 

Some authorities include under this heading cases in which circumscribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They are resistant to treatment, especially to the 
remedies useful in seborrhoeic dermatitis, and there is some evidence that 
they are forms of streptococcal dermatitis. This type is prone to attack the 
fleinires of the limbs, chiefly the axillae and groins, as are other streptococcal 
infections. 

Diagnosis, — ^All cases of scurfy head in children should be considered to 
be ringworm until careful examination has excluded this cause. The presence 
ot stumps and the demonstration of the fungus will settle -the diagnosis. In 
body ringworm the distribution is irregular, the lesions are sharply droular, 
and the scaling is not greasy. Fungus can be found in the scales. 
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Impetigo conta^osa of the small crusted t jpe has a close resemblance to 
seborrhoeic dermatitis, especially on the face. The presence of some definite 
impetigo vesicles and crusts, and the Jbistory of its unilateral spread, may help 
to clear up the diagnosis. 

Pityriasis versicolor occurs in the same regions as the body form of 
seborrhoeic dermatitis, but it has a fawn colour and no inflammatory re- 
action, and the fungus can be found in the scales. Pityriasis rosea can 
be distinguished by th 6 presence of oval lesions with a collarette of scales 
within the edge of the lesion, by its acute onset and by its symmetrical 
distribution. 

Prognosis. — The figurate variety on the trunk can always be kept under 
by appropriate treatment, but frequently recurs. The face is more resistant 
to treatment, and when much septic infection has taken place may take a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be hoped for, as the organisms invade the follicles. 
With proper hygiene and appropriate treatment, however, the condition 
can be kept quiescent. « 

Treatment. — Scalp . — Frequent washing is necessary to remove the scales 
and accumulated dirt. Unless there is any acute inflammation present, men 
should wash the scalp two or three times a week or even daily with sp. sapon. 
kalin. (B.P.C.), or ext. quillaiao liq. (B.P.C.) ; sulphur or tar soap may be used. 
In women the washing should be done once a week. After dr}dng, in severe 
non-inflammatory cases, an ointment containing 3 per cent, each of ac. 
salicylic, and precipitated sulphur in a basis of .lij soft paraffin and ovi cocoa- 
nut oil should be rubbed into the scalp. Resorcin, thymol, anthrasol, thiol 
or ammoniated mercury 3 per cent, may be used as alternatives or in various 
combinations. In the milder cases lotions are preferable. Resorcin or 
chloral hydrate 7X sp. vin. rect. 5 !, aquam ad 5 viij, is a useful lotion. Resorcin 
should not be used in fair or white-haired patients owing to its staining pro- 
perties. In the acutely inflamed cases, washing with soap should be avoided, 
though crusts may be bathed away with warm water. After removal of the 
crusts, ichthyol 7 ;ss in 5 i of hn. calcis should be applied, the hair being cut 
short if necessary. 

On the face, sulphur and salicylic acid ointment may be used in the chronic 
cases ; if, however, sepsis is present the crusts must be removed and calamine 
or ichthyol liniment applied. 

On the body, sulphur and salicylic acid ointment is usually all that is 
required. 


• Acne Vulgaris 

This condition is characterised by the presence of greasy plugs, known as 
comedones, in the pilo-sebaceous follicles — particularly those on the face, 
shoulders, chest and back — often associated with perifollicular inflammation. 
It is an extremely common affection in its milder forms and by no means 
rare in its severest types. 

ABtiology and Pathology.— The disease occurs chiefly in individuals 
between 16 and 30 years of age, and is seen in both sexes. The affected 
individuals suffer from seborrheea. 

If a comedo is examined it is found to consiet of epithelial cells, sebaceous 
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material, and the three organisms which are associated with seborrhoeic in- 
flammations and, in addition, a small acarus, the demodez folliculorum, is 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs almost puref^ the other organisms being found chiefly near the mouth 
of the follicle. Accumulated evidence seems to show that the acne bacillus 
is the chief exciting cause of the comedo, but that secondary suppuration 
is chiefly due to the activity of staphylococci, though this has recently been 
denied by Sabouraud. The bottle bacillus and the demodez appear to play 
no active part in the production of the disease. The excessive oily secretion 
of the skin, with the patulousness of the follicles which accompanies this 
condition (the so-called “ kerose ” of Darier), appears to offer a field for the 
activities of the acne bacillus, which flourishes in the sebaceous secretion. 
The actual comedo is formed by exfoliated epithelial cells — produced by an 
inflammatory hyperkeratosis of the follicle — mixed with sebum. 

Symptoms. — The earliest lesions are the comedones or “blackheads.” 
These are small, black spots which are seen filling the dilated orifices of the 
^ pilo-sebaceous follicles, most frequently on the face, but also in the other 
sites mentioned above. If pressure is exerted on a follicle, a cocoon-like 
plug can be squeezed out, which is of a cream colour, except for the portion 
which fills the mouth of the follicle, where it is black. Isolated comedones 
are extremely common, but when large numbers of them occur the term 
acne punctata is applied to the condition. Frequently, however, the presence 
of these follicular plugs predisposes to an acute perifollicular inflammation, 
and the comedo becomes surrounded by a red zone ; later, a small pustule 
may occur in the centre. This lesion is generally painful. When these 
inflammatory lesions predominate, we speak of the case as one of acmpajmhsa, 
or ptisiulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pea-sized nodule, often painful, which 
gradually increases in size, reddening the skin as it pushes upwards, and 
then sometimes bursts at once and discharges a small quantity of turbid 
yellow fluid with the remains of the comedo ; or it may attain the size of a 
filbert, and present signs very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as acne nodularis, and is particularly liable to appear on the back. It is the 
most persistent type, and often leads to much keloidal scarring. 

Diagnosis. — Rosacea, especially the acneiform type, when it occurs is 
young people, may sometimes be mistaken for acne vulgaris, and indeen 
the two conditions may occur together. In rosacea, vascular congestion id 
the prominent symptom; the lesions are generally localised to the centre 
of the forehead, the nose and central portion of the cheeks and the chin — 
they are painless and the comedo is absent. 

Acneiform lesions produced by the internal administration of bromides 
and iodides may simply be an exaggeration of a pre-existing acne vulgaris ; 
but if not, the lesions tend to be more grouped and to produce tumour-like 
swellings. Other eruptions characteristic of these drugs may also be present. 
The acne produced by the irritation of tar and paraffin is usually localised 
to the forearms and lower limbs. 

Prognosis. — The condition tends to die out between the ages of 25 to 
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30 ; but the nodular type may often continue till a considerably greater age. 
Though improvement is sometimes slow, treatment materially hastens a 
cure. Bad scarring is sometimes lef^r in severe cases. « 

Treatment. — As the causative organism is situated deepljr in the follicle, 
it cannot be reached by the ordinary anti-parasitic remedies. Treatment 
must, therefore, be directed to empt)ring the follicles. In the mildest cases 
this is best done by frejquent washing with spirit ^oap and hot water, or by 
steaming. The comedones are then expressed either by a comedo extractor 
or by pressure with the finger protected by a handkerchief or soft towel. 
After this a mild sulphur preparation, such as calamine lotion containing 
2 per cent, or 3 per cent, of potass, sulphurata or sublimed sulphur should 
be dabbed on, or if this dries the skin too much 3 per cent, precipitated 
sulphur in ung. aquje rosae may be used. Ointments, however, should be 
avoided as far as possible, as they tend to block up the follicles. This 
treatment must be persisted in for a considerable period. More drastic 
treatment consists in exfoliating the skin with a resorcin paste. 

Vaccines have not given very satisfactory results, though staphylococcal* 
or mixed acnc and staphylococcal vaccines have been of some value in the 
pustular cases. 

Of recent years the most rapid cures have been effected by means of 
X-Rays. It must be remembered, however, that atrophy and telangiectasis 
sometimes occur many years after quite ordinary doses, and although this 
risk may be taken with impunity on the back, and, in men, on the chest, 
it is only in the worst cases that it should be used on the face, and, in women, 
on the chest. For the back and chest it is best to give a full pastille dose at 
a sitting, ^ mm. aluminium filter being used. On the face four Jrd pastille 
doses, at 7 days’ interval, will usually suffice to commence with, and it is 
well to wait at least 6 weeks before deciding on further treatment. 

In addition to local treatment the patient’s general health must be 
attended to, constipation rectified, and such conditions as dyspepsia, anaemia 
and menstrual disturbances treated. 

Acne Varioliformis 

Synonym. — Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necrosis, and leaving pitted scars resembling those seen in variola. 

iEtiology and Pathology. — The disease is seen chiefly in middle-aged 
persons of both sexes. It is believed to be of bacterial origin, and is 
attributed by Sabouraud*to the acne bacillus. It occurs in seborrhoeic 
individuals. 

Symptoms. — ^The affection occurs chiefly on the scalp and forehead, but 
is occasionally seen on the face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may persist for long periods ; but 
there are generally intervals of complete freedom. Often change of residence 
has the effect of stopping or determining an attack. 

The lesions at the commencement are pinhead-sized vesicles situated 
at the mouth of the hair follicles. These vesicles rapidly dry up without 
bursting, and scabs are formed. These are seen to be depressed below the 
surrounding skin. When the scabs fall off after a week or so a small punched- 
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out scar remains, irhe onset is usually accompanied by a good deal of itching 
or burning. 

Diagnosis. — Th^ condition has to be distinguished from the scattered 
crusts which occur in seborrhoeic dermatitis of the scalp as a result of scratch- 
ing. The diagnosis can be made by the pre-existing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment. — These cases are often resistant to tifeatment. The general 
health should be attended to, and often change of air i^ very beneficial. Local 
anti-seborrhoeic remedies should be applied, such as salicylic acid and sulphur 
ointment (3 per cent.), ammoniated mercury ointment (10 per cent.), or 
lotions of potass, sulphurat. and zinc sulphate. 

Acxe Keloid 

A hypertrophic inflamniatoiy condition occurring on the back of the neck 
just below the hair margin. 

f ./Etiology and Pathology.- -The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs the back of the neck, and friction appears to play i\ part in its i>roduction. 
The condition has been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he considers tliat it is produced by 
a combination of trauma and bacterial infection, he do(‘S not consider that 
the acne bacillus or the Staph ylococcus pyogenes plays any part in its forma- 
tion. 

Symptoms. — The condition commenf(\s with small firm nodules, which 
gradually increase in size and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — ^Adamson recommends large doses of X-llays as the only 
satisfactory method of treatment. 

DEKMATITIS DUE TO FUNGI 
Kingworm 

Etiology and Pathology.- -Tinea or ringworm is the namt‘ given to 
certain inflammatory affections of the akin jrroduced by the growth in it 
of certain of the hyphomycetes or moulds. These fungi grow for the most 
part in the horny layer of the cjiidermis or its ajrprmdages, the hairs or nails, 
and by their growth produce an inflaranuitory reaction. 1'hc fungi which are 
commonly seen in this country belong 1o three* genera— the microsporon, 
the tfichophyton and the epidermophyfon, the latter of which is characterised 
clidically by not attacking the hairs. To these must bo added a fourth, 
which, though of the same family, is not usually included under the term 
“ringworm,” namely/avw^, the fungus of which belongs to the genus Achorion. 
The fungus of ringworm is transmitted to man either from another human 
being or from certain animals, some fungi being only found in man. The 
types which are common in one country are not necessarily so in another, 
and in tropical zones a v(‘ry large variety occur wliich are not considered here, 
but are dealt with fully in works on tropical medicine. The microsporon, 
Of small spored ringworm, attacks almost entirely children under the age 
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of about 16, while the epidermoph 3 rton is not frequently seclh in young children. 
The trichophyton, however, attacks children and adults indiscriminately. 
The genera can usually be distinguished without difficulty from one another 
both clinically and by examining the hair or scales under the microscope 
in liq. potassse. The different species can, however, only be distinguished 
by their cultural characteristics . The same ringworm fungus grows differently 
on different media, and in order to compare cultures the fungus is by tacit 
agreement grown on What is known as Sabouraud’s “ proof medium,** for 
the reason that this observer has collected and illustrated in his book, Les 
Teignes, a very large number of the known ringworm fungi. The common 
nomenclature of the fungi is tliat adopted in tliis work. 

Ringworm is found chiefly on th.'‘ scalp, where it almost universally 
travels along the hairs into the hair follicles, on the beard region, where the 
hairs are often but not always affected, or on the glabrous skin,' where it 
usually remains confined to the surface horny layer. The nails are also 
sometimes attacked. 


Ringworm op the Scalp 

Etiology and Pathology. — Ringworm of the scalp, tinea tonsurans^ is 
essentially a disease of childhood, the adult scalp being so rarely attacked as 
to be considered a curiosity. In this country about 90 per cent, of cases of 
scalp ringworm are produced by the microsporon fungus, the large majority 
of these being produced by a human species, Microsporon audouini, the rest, 
(not more than about 5 per cent.) by the microspora of the cat, dog and 
sometimes other animals. x\nothcr 10 per cent, or so of cases are due to 
trichophyton fungi of which there are several species. The microsporon 
fungus first attacks the horny layer on the surface of the scalp ; it reaches 
the hair shaft at the mouth of the follicle and grows down on and beneath 
the cuticle of the hair, destroying the cuticle and fibrillating the hair, and 
finally terminates in a fringe of mycelial processes just above the expansion 
of the bulb of the hair. The mycelial processes on the surface of the hair 
give off small round spores, which are packed so closely together that, when 
examined in liq. potassjB under a ^-inch objective, they are seen to form a 
thick mosaic sheath round the hair. As a result of the damage produced, 
the hairs first lose their elasticity and then fracture. This fracture usually 
takes place about J-inch above the mouth of the follicle. 

Symptoms . — Microsporon ringworm . — In the bulk of cases the disease 
begins with a small circular scaly patch on the scalp. Very soon the hair on 
the patch is noticed to be thinning. Several patches may appear simultane- 
ously. On close examination with a lens, these circular patches are found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
prominent, giving the patches a nutmeg-grater-like appearance, and numerous 
broken hairs are seen. At the edge some hairs may be found unbroken 
but bent at sharp angles, as though a sort of greenstick fracture had occurred. 
These hairs and the stumps are often covered with a whitish powder, which 
is the spore sheath referred to above. 

On pulling one of the stumps with forceps the former will come away, 
bub usually breaks off above the hair bulb, leaving the latter behind ; a great 
deal of perseverance is necessary to remove the stump intact. The hair 
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thus removed and (examined in li^. potass, has the appearances mentioned 
above, and in addition the fibrillation of the hair will be noted, especially the 
irregular fracture of the distal end. In old'Standing cases the regular circular 
outline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scattered irregularly over large areas. The 
microsporon ringworms contracted from animals have similar appearances. 

Efdotlirix ringworm . — ;The fungus of this type #’8 not contracted from 
animals. The clinical appearances may be similar to' microsporon ringworm, 
but two other types are seen. In some cases no patches arc present, but a 
general thick scurfmess of the scalp occurs. On very careful search with a 
lens isolated stumps may be found scattered all over the scalp. In other 
cases sharply defined bald patches occur, which on inspection show no 
stumps, but every follicular opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, such as those devised by Whit- 
field, one or more of those spots may be removed, and on examination the 
fungus can be demonstrated. This type is called hlacJc-dot ringworm, and 
•has to be distinguished from alopecia areata. 

When the stumps from an endothrix ringworm are examined in liq. 
potass, under the microscoj)e the spore sheath is found to be absent, the 
fungus being entirely inside the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which arc divided 
up into small square, round or oval segments, the whole having a ladder- or 
chain-like appearance. 

Ectothrix ringworm . — The fungus which produces this type is of animal 
origin, and generally produces a much more inflammatory type of lesion than 
the other varieties. In the majority of cases suppuration occurs, the fungus 
itself being responsible for pus formation. These suppurating ringworms 
are spoken of as herion celsi. The affected area is much swollen and red, and 
often raised considerably from the surrounding skin. The swelling is boggy 
to the touch, and often gives the sensation of fluctuation, which to the un- 
initiated suggests abscess formation. On the surface pus is seen to exude 
from numerous follicular openings, but broken hairs are also seen. These 
if examined in liq. potass, show fungus, both within and without the hair ; 
the cuticle is destroyed and the mycelium has similar characters to 
the endothrix fungus, the spores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis. — This is usually simple, the presence of the stumps containing 
fungus being diagnostic. In cases where stumps are few in number, great 
help can be obtained by examining the child’s scalp under a mercury-vapour 
lamp, screened by what is known as “ Wood’s glass.” The affected stumps 
fluoresce brilliantly and can be readily seen. This method is particularly 
valuable in determining whether a case is cured after treatment. From favus 
the dia^osis is made by the presence of yellow favus cups. From seborrhoeic 
dermatitis the diagnosis should not be difficult if it is always remembered that 
a scurfy head in a child must always be considered to be ringworm until this 
has been excluded. Great care has, however, to be taken to make a thorough 
search for stumps in the endothrix cases. In alopecia areata a smooth, 
shiny centre with, perhaps, a row of scattered stumps at the periphery of the 
patch is found. These stumps, hov^ver, are club-shaped, are very thin 
as they enter the scalp, and when pulled out always come awa^ with a 



RINGWORM OF THE BEARD 1897 

shrunken bulb attached. No fungus can be seen on microscopic exam- 
ination. 

Treatment. — The cardinal fact ^o remember in the treatment of scalp 
ringworm is that up to the present no means has been discovered of killing 
the fungus in the hair follicles. It is, therefore, necessary to epilate the hairs 
in order to obtain a cure. This can be done by three methods : by X-Rays ; 
by producing suihcient ^dammation in the afEected areas to make the hairs 
fall out ; or by the administration of thallium acctfiCle internally. This second 
method is the way Nature cures some cases. In kerion the suppuration is 
sufficient to loosen the hairs, and all that is necessary is to assist this process 
by hot fomentations and epilation with forceps. In the ordinary micro- 
sporon type, however, the production of the necessary inflammatory reaction 
is not so easy. Various irritiints have been used — ^the most satisfactory of 
which is croton oil. The application of this, however, requires great care, 
and is not suitable for ordinary out-patient practice. Probably the best 
application available at present is an ointment of equal parts of common salt 
and soft paraffin. The scalp is shaved and washed daily with soap and^ 
water, the healthy portion then smeared with a weak mercurial ointment, 
such as 2*5 per cent, white precipitate ointment, and the salt ointment 
rubbed vigorously into the ringworm patches. After a time the patches 
inflame, and the hairs loosen and fall out. Cure by this method in fairly 
localised cases takes 2 or 3 months if the treatment is vigorously and con- 
scientiously carried out ; otherwise it may take 12 or 18 months to effect a 
cure. In out-patient practice, and in all extensive cases, X-Ray^ are prefer- 
able. The method used is that devised by Adamson and Kienbock, and con- 
sists in treating the scalp from five different points with a Sabouraud pastille 
dose, tlie points being so arranged that the whole scalp is uniformly irradiated. 
This should cause all the hair to fall out in 3 weeks, and a complete cure 
should take place. There is a risk of permanent alopecia occurring even 
under the most careful arrangements, but it is very slight ; it is well, however, 
that parents should be fully informed of this risk before the treatment is com- 
menced, in order to avoid any subsequent unpleasantness. 

It has recently been shown, chiefly owing to the work of Buschke and his 
associates, that, if thallium acetate in a single dose of 8 mgrms. per kilo body 
weight be administered orally, the scalp hair will fall out after about 18 days, 
leaving the eyebrows and eyelashes imaffected. This method has now been 
used in a large number of cases of ringworm, and gives satisfactory results. 

It does, however, often produce well-marked toxic symptoms, chiefly severe 
joint pains and gastro-intestinal disturbance, and some fatal cases have been 
reported as a result of accidental overdosage. Its final beneficial results are 
probably not equal to those of X-Rays. It should only be given to children 
who are perfectly healthy. 

Ringworm op the Beard 

Symptoms. — Ringworm of the beard, tinea barbes, occurs in two types : 
(1) the superficial, scaly type, and (2) the suppurative type. The former 
begins as a small scurfy patch, which spreads slowly in ring fashion and 
resembles the scaly type on the scalp. The hairs are usually attacked, and 
if removed fungus can be demonstrated in them and also in the scales. The 
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fungus is usually Qf the endothrix type, and as such is transmitted from 
man to man. It is not infrequently caught in the barber’s shop, and is one 
of the three forms of “ barber’s rash.” ^ 

The suppurative type produces an irregular lumpy swelling of the affected 
part. The “ lumps ” are soft and boggy to the feel, and pus may be seen 
exuding from various follicular openings ; the case bears a close resemblance 
to kerion celsi, but has not the same sharp circular ed^e, being more irregularly 
distributed. The hairs ale attacked by the fungus, which in this case is 
generally of the ectothrix type, and is usually transmitted from animals, being 
frequent among grooms and cattlemen. 

Diagnosis. — The scaly variety must be distinguished from seborrhoeic 
dermatitis and the pityriasiform type of streptococcal infection. This is easily 
done by the presence of fungus in the hairs and scales of ringworm. 

The suppurative type may be confused with the staphylococcal sycosis ; 
but the latter never forms the tumour-like masses which are seen in ringworm,, 
while again the presence of fungus will settle the diagnosis. 

Treatment. — The same principles apply as in scalp ringworm. For the 
scaly tjrpe X-Eays form the most certain form of treatment ; but the risk of 
atrophy must not be forgotten. If patients decline to take this risk 3 per 
cent, salicylic and 5 per cent, benzoic acid ointment should be rubbed in daily 
and the hairs epilated, a few at a time, with forceps. The hair should be kept 
cut short. 

With the suppurative variety hot fomentations and epilation with forceps 
should be used. 

Ringw’orm of the Glabrous Skin 

This can be divided into four types. (1) Tinea cirdnaia, the small ring- 
and disk-like patches seen about the face, neck, body and limbs ; (2) tinea 
cruris, eczema marginainm or dliobie itch, seen chiefly as sheet-like patches in 
the inner side of the thighs, and on the perineum and scrotum ; (3) the 
eczematoid ringworms of the hands and feet ; and (4) the 'pustular body 
ringworms. 

Symptoms. — 1. Tinea circinala . — This condition may occur by itself or 
in combination with scalp ringworm. In the latter condition it usually 
occurs on the neck or face. In the microsporon cases of human origin the 
lesions take the form of small disks, usually not larger than a threepenny bit, 
which show little tendency to grow, and no tendency to clear in the centre 
or to form rings. The patches are of a pale pink colour, and are covered with 
branny scales, in which mycelial filaments can be demonstrated by examining 
them under a J-inch objective in liq. potass®. The other varieties of micro- 
sporon and the endothrix trichophytons show a much greater tendency to 
form rings and to attain a larger size. In these cases the earliest spots are 
similar to those described above, but as they spread the centre loses its 
scaUness, becomes a paler colour, and eventually the skin resumes its normal 
character. The spreading edge presents the same branny scaling, and offen 
small pinhead-sized vesicles and pustules. As before, mycelial filaments' 
can be demonstrated in the scales. Itching is often present to a greater or 
leas degree. In rare cases these rings are very numerous, and concentric rings 
may form. , This is well seen in some tropical varieties, such as tinea in/Mcatay 
where the whole body is covered with concentric ring-formations. 
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2. Tinea cruris. — ^This condition, also known as dhcbie^h, is produced by 
the genus Ejddermophpon. It is so named because of me commonly held 
view that clothes are infected by the washerman or dhohie. Original^i* 
tropical type, it is now extremely common in this country, being 

often seen in private than in hospital practice, and almost ©ntirgjjjjj^ 

It is usually seen as a superficial, flat, brownish-red^patch situp^^ 
on the inner surface of the thighs in their upper third. Th 
meet on the perineum, And often involve the whdle^yJ^ 
spread forward into the groins. The patches, whic/ 

eczema marginatum, have a very sharply defined?^ allied to ringworm, 
slightly scaly, but no vesicles are present. former in forming 

a chain-like mycelium. Th'. patches, thougVf scamng and a|troph y of the^ 
are occasionally seen on the umbibens and country than fg|^ frequenfly 
associated with one typ> . , , .^^tween.the toes. 

There is generally intern glabrous e} 

3. Eczemaloid ringwe^ the niucous membranes, gggjj 

The commonest is that vi slightly larger and generally accom- 

panies the type just dcsci’’^^? ^ central between the little and fourth* 
toe, and is generally bilji r,® skin in the web of the toe becomes 

thiekenod; whitish and sodden, and fissuring is prone to occur. It may spread 
to adjoining interdigital spaces, and on to the dorsum and sole of the foot. 
In severe cases a raw red weeping area, bounded by a sharp margin, is pro- 
duced. It is not always easy to demonstrate the fungus in the thickened 
skin between the toes ; considerable time must bo given to soaking in liq. 
potass® the skin removed, and many slides may have to be made before the 
search is rewarded. This ty 2 )e has been described on the hands, bub is very 
rare. 

I'he most common type seen on the hands consists of rather sharply 
circumscribed patches of a vesicular dermatitis. I'hey may occur on any part 
of the hand or fingers, and arc generally single and unilateral. They spread 
slowly, and are itchy. The bisioixs are usually produced by the trichophyton 
fungus ; but others may be found. The demonstration of the fungus is 
necessary to distinguish them from other forms of localised dermatitis. 
When the lesions occur on the palm much thickening of the horny layer is 
produced, and cracking in the deeper folds may take place. 

In another form an acute dermatitis, xvhich may involve both hands and 
feet, is set up, as has been shown by Whitfield. The cases are clinically 
indistinguishable from the type of acute dermatitis known as dysidrosis or . 
cheiroi)ompholyx, and in all such cases a careful examination must be made 
for a ringworm fungus. ^ 

4. Pustular body ringworms , — These occur in sharply defined patches, 
chiefly on the limbs and neck. The patches are of dull red colour, and sharply 
raised from the surrounding skin ; they have a soft boggy feel, and pus can be 
seen exuding from the follicles. The fungus in this case is usually of the 
ectothrix variety. 

Diagnosis. — This is only difficult in the acute eczematoid varieties, when 
it must be distinguished from cheiiopompholyx and the localised forms of 
dermatitis and eczema. This can only be done with certainty by demon- 
strating the fungus. The circinate patches have to be distinguiimed from . 
seborrhoeic dermatitis and the scaly streptococcal lesions, and on the face from 
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pityriasis simplex. , The presence of fungus, and the ease with which patches 
respond to Whitfield’s ointment, as well as the tendency to ring-formation, and 
ofi^unmetrical distribution, will enable a diagnosis of ringworm to be made. 

Tiieatment. — This is simple in the rfat body patches and in tinea cruris, 
part. The optics, such as iodine, sulphurous acid and chrysarobin, will 
exuding from \tches, but the simplest and most easily applied agent is Whit- 
to kerion celsi, buvhich consists of 3 per cent, of salicjrlic acid and 5 per cent, 
distributed. The n 2 araffitiror paraffin and cocoa-nut oil basis. Most patches 
generally of the ectothrixthe ointment be rubbed in once or twice a day ; but 
frequent among grooms ^ application for some days after the patches have 
Diagnosis. — The scaly \*n"ri8. 

dermatitis and the pityriasiform^ toes can be trei.ted with a double strength 
oiniment ot ..''resence of fungus in the Lodilpu epidermis being removed daily 
after washing ^\.‘-ive type may be confused with i/iise this intermittently for 
2 weeks at a time,^/orms tlie tumour-like masses whiiand powder during the 
alternate 2 weeks, in fungus will settle the tliaion of the salicylic acid 
^ay subside and give a bettei-'ciples apply as in scsults of treatment. In 
resistant cases 10 per cent, chrys.ccrtain form of tiiay be used in addition. 
These cases are always resistant to trea^tients dcclib requires to be carried on 
for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the stronger ointments. The suppurative type can 
also be treated with 1 in 1000 acriflavine, or 1 in 4000 perchloride of mercury 
dressing, and subsequently with Whitfield’s ointment, if not cured by the 
former methods. Resistant cases respond well to X-Ray treatment. 

Ringwoum of the Nails 

This is fortunately not a very common affection, but occurs with sufficient 
frequency to be on the look out for it. It may be caused by the ( udothrix or 
ectothrix fungus. 

Symptoms. — Usually 2 or 3 nails are affected, nearly always those of 
the fingers — the toe nails being very rarely attacked. The disease usually 
commences under the free end of the nail, and travels slowly upwards. The 
nail bed becomes much thickened, and the epithelium sodden, and can be 
scraped away. As the disease spreads the nail becomes a greenish-grey 
colour and separated from its bed ; the growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In qther cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely the sides and base of the nail may be primarily affected. 

Diagnosis. — ^Thc diagnosis has to be made from eczema, psoriasis and 
^hilis. This can only be done with certainty by finding the fungus, 
rortions of nail near the growing edge should be taken and soaked for sdme 
hours in liq. potassse. The under surface is then scraped and mounted, 
and a search made ; and this may require several preparations before the 
mycelium is found. Cultures can often be made direct from pieces of nail ; 
but contamination is ver^ frequent. 

Treatment. — The nail must be removed, either surgically or by soften- 
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ing in strong potash and scraping it away. Afterwards »ne of the stronger 
anti-trichophytic remedies can be applied. Norman Walker recommends 
covering the afiected nails with lint^soaked in Fehling’s solution and apply- 
ing a rubber finger-stall for 24 hours or longer, so as to remove the nail com- 
pletely. The solution must not be applied to the surrounding skin. 


Favus 

Favus is a disease due to the growth of a fungus allied to ringworm, 
belonging to the genus Achorion. It differs from i^he former in forming 
thick, yellow, circular cups which cause local scarring and atrophy of the 
hair follicles. It is a much rarer disease in this country than formerly ; but 
cases are still occasionally seen. 

Symptoms. — Favus attacks the scalp, the glabrous skin and Ihe nails, 
and has been recorded on the mucous membranes. On the scalp it appears 
as a collection of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin leaving a central depression, through the centre of* 
which the hair projects. This is the favus cup or scutulum. Very large 
ar(3as of the scalp may be involved in the process, the whole having a honey- 
combecTappeavance. Where the disease has been cured, scars and per- 
manent alopecia are left. In section the yellow cup is seen to be made up of 
masses of mycelium radiating from the centre. Favus on the glabrous skin 
shows a somewhat similar appearance, a collection of bright yellow cups 
forming a massive crust, the whole being surrounded by an inflammatory 
zone. When seen in this country the lesions are generally very few in 
number and on the exposed parts, but in some countries where the disease 
is common the whole body may be covered with great masses of favus 
scutula. Favus of the glabrous skin in this country is often of mouse origin, 
and a different species to the scalp favus. Favus of the nails has somewhat 
similar characteristics to that of ringworm of the nails. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-Rays. The risks of alopecia mentioned in the treatment of ringworm 
need not be considered here, as alopecia will result in any case from the 
disease. As a preliminary to X-Ray treatment the crusts should be removed 
and the scalp cleaned up witLappropriatc antiseptic applications. 

In body favus the scutula must be removed, and the patches treated with 
either Whitfield’s salicylic and benzoic ointment or a 10 per cent, chrysarobin 
ointment. 

Favus of the nails is treated in the same way as ringworm of those parts. 


Monilia Infection 

A good deal of attention has recently been paid to lesions closely resem- 
bling those produced by the ringworm fungi, but attributable to the growth 
of yeast-like organisms resembling those found in thrush. The lesions are 
chiefly found in moist situations, such as the groins, under the breasts and 
between the toes. The same fungus has been found to be responsible for a 
sodden condition between the fingers, to which the name erosio blastomycetica 
interdigiialis had formerly been applied. It has also been found in the nail 
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folds, producing a curious bolster-like swelling of these structures, and has 
also attacked the nails themselves. 

Tlie treatment of these conditions is sipiilar to that employed in ringworm. 
Trichopiiytides 

Of recent years a variety of generalised eruptions have been described 
i»'-ociation with cases 3f fungus afEection. These have been shown to 
be produced in ^^y analogous to that in which the tuberculides are pro- 
duced in cases of tuberculosis (see p. 1425). In certain fungus aftections 
the skin bet'omte sensiv^iy^ toxin of the fungus, as can be demonstrated 
by intradennal injection extracts of the fungus concerned. It is presumed 
that either the fung^ itseiv toxins enter the circulation and that 

eruptions’ . at distant sites are thus p.^oduced. 

^ The eruptions vary considerablyr Ju type ; tlie lichenoid variety, con- 
sisting of numbers^ of pinhead-sized papi^iU*;: scartiered over the trunk and 
^analogoiu to the lichenoid tuberculide, is the coituinonest, but eczematous, 
scarlatiniform, morbilliform and urticarial eruptions iWye been described, 
and also lesions resembling erythema multiforme and erytheir.vi nodosum. 

The eruptions are described as microsporides, trichophytia* cpidermo- 
phytides, favides and levuridos, according to the nature of the primaij’ 
affection, the hist named being associated with monilia infections. 

The diagnosis rests on the presence of an existing or recently pre-existing 
fungus infection, together with a proved cuti-sensitiveness to the toxin of 
the appropriate fungus. 

No special treatnient is required beyond that required for the primary 
afiEection, together with palliative treatment of the lesions. 

Tinea Versicolor 

This is a superlicial infection of the horny layer with the Microsporon 
furfur, and is frequently seen among hospital out-patients. 

Symptoms. — It usually forms very tliin, grcciiish-ycllow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur chiclly in people who wear thick woollen 
underclothing and perspire freely. If the patches arc scraped scales can be 
removed, ana tiiese examined m iiq. potassie siWw thin mycelial threads with 
large round spores among them. 

Treatment.-— The treatment is the same as for other body ringworms, 
salicylic and benzoic acid ointment or a sulphurous acid lotion causing rapid 
cure. The underclothing should, however, be sterilised, or reinfection will 
occur. Precautions against over-clothing should also be taken. 

Ekythrasma 

This is an uncommon disease in this country, and is due to the infection 
of the horny layer with an extremely small fungus, the Microsporon minu‘ 
tissimum. 

Symptoms.— The afiection occurs as superficial, reddish-yellow patches 
and plaques, more or less symmetrically arranged, chiefly in the groins 
and axillse. 
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Diagnosis. — The malady is to be distinguished chie% from tinea ciuriSf 
and this can readily be done by noting the size of the mycelial elements 
under the microscope. In erythr%sma they are so small as to require a 
T^g-inch objective, and under it appear as small bead-like chains, with masses 
of spores intermingled, while in tinea cruris chain-like mycelium can easily 
be seen under a ^-inch objective. 

Treatment. — The t/eatment is the same as for pityriasis versicolor. 

Lepothrtx 

This is a not very uncommon affection of the axillary hairs in which they 
become surrounded with dark reddish concretions. 

According to Castellani, this affection is caused by a bacillary-like fungus, 
nocardia tenuis^ acting in symbiosis with a red pigment-forming coccus, 
micTOCOccua casfellann. 

The treatment consists in dablung the affoxtcd hairs twice daily with 
alcoholic formalin (2 per cent.), and rubbing in at night a 2 tc 5 per ccni^ 
sulphur ointment. Calamine lotion may be used to allay any irritation 
caused by the treatment (Castellani). 


DERMATITIS DUE TO ANIMAL PARASITES 

The affections of the skin due to animal parasites arc of a mixed variety, 
but for general purposes may be classed under the superficial dermatoses. 
Animal parasites produce their effects on the skin either by puncturing and 
injecting an irritating substance or by burrowing in the skin ; but what have 
chiefly to be taken into consideration are the secondary effects produced 
by the irritation these creatures produce. In tropical countries the number 
of animal parasites which produce skin lesions is very large ; it is proposed 
here, however, to consider only those seen commonly in this country. 

Bites and Stings 

The common flea, the bed-bug, gnats and the pediculus family are the 
common biting insects seen in this country, while of the stinging insect 
bees, wasps, hornets and ants may be mentioned. Excluding pediculi, 
which require more detailed description, the lesions produced by all these 
insects are wheals of varying size, depending on the particular insect, and 
also on the susceptibility of the person attacked. The lesions are familiar' 
to all, and require no detailed description. 

Treatment, — ^As most of these stings are due to an acid irritant, the 
application of weak solution of ammonia and other alkalis gives most relief. 
In the case of the bee the sting should be removed if still in the skin. 

Pediculosis 

Three forms of pediculi attack man : the Pediculus capitis^ the P. 
vestimerUorum or corporis^ and the Pediculus or Phthirius pubis. 

The first two are merely varieties of the same species — the Pediculus 
humanus linncBus, 
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Pediculosis Cavitis. — ^^tiology. — ^This condition is caused by a small 
insect, 2*5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, tp the former of wlmh are attached six legs, each being 
provided with a hooi-like extremity, wibh which it hangs on to the hairs. 
The head is small, oval and provided with two antennae, a powerful mandible 
and a proboscis, with which it punctures the skin in order to suck the host’s 
blood. This variety is fouijji among the scalp hairs, chiefly in female children 
of the lower classes. Pediculi breed with great rapidity, laying their eggs 
on the hairs. I'he eggs arc contained in a chitinous, ovoid cell, with a 
movable lid or operculum, and are known as nits ; they are laid from 
the scalp outwards, and each is stuck on to the hair by a drop of cement 
extruded by the female as she moves along the hair. Nits can only be 
removed by unthreading them from the hairs. 

Symptoms. — Itching is the only symptom produced by the P. 
capitis, and this is due to an irritating substance injected by the insect when 
it bites. A large number of infested individuals Teel no itching ; they are, 
however, a source of danger, as they infect others. If the itching is severe, 
scratching follows, and this frequently causes impetigo contagiosa, which 
is most marked at the back of the scalp, but may spread to the vertex, eventu- 
ally involving the whole scalp and matting the hair down among thick crusts. 
Similarly it may spread to the back of the neck and shoulders, and involve 
large areas of the body. Even when impetigo is absent, the presence of 
scratch murks on the back of the neck and shoulders is almost diagnostic 
of P. capitis. 

Diagnosis. — All cases of impetigo of the scalp, especially in children, 
should be examined for pediculi. The diagnosis is easily made by finding 
the pinhead-sized, white, shiny oval bodies attached to the base of the hairs, 
and in bad cases the transparent little insects themselves can be seen 
scuttling about among the hairs. 

Treatment. — The ins<?cts are easy to kill, but the nits are more re- 
sistant. The favourite method is to saturate the scalp with paraffin and 
tie it up for 12 hours ; this has the disadvantage of being mossy, and is not 
free from danger if the head is brought too near a naked light. Whitfield’s 
method of saturating the hair with 1 in 40 carbolic acid an<l then tying the hair 
up in it for half an hour is very elficacious, especially when much impetigo 
is present. After this, the crusts can be removed and the nits combed out, 
and a weak ammoniated mercury ointment applied. 

Pediculosis Vestimentorum. — Etiology. — The causative parasite has 
exactly the same anatomical character as the preceding, but is usually 
slightly larger, up to 3 to 4 mm. in length. It is mot very common in civil 
life, being only seen in the habitues of the casual ward and the common 
lodging-house. In war-time, howevcjr, it becomes one of the chief causes of 
sick wastage of armies, being almost universal in its iimidonce and causing 
an enormous amount of skin disease. 

The insect lives chiefly in the clothes, coming on to the body in order to 
feed ; it is chiefly found, therefore, in those parts of the clothing which come 
into most intimate contact with the body. In civil life the Pediculus vesti- 
mentorum is rarely seen, but its nits may be found in the seams of the under- 
clothing of infected persons. Occasionally in heavily infested people nits 
may be found on the axillary, pubic and perineal hairs. 
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Symptoms. — ^The skin lesions in this condition •are mainly those 
produced by scratching. Closely placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption has a characteristic distribution and type. In civilians, it is most 
marked about the back of the shoulders and around the waist and upper part 
of the buttocks. In soldiers, it is even better marked on the legs and about 
the knees, owing to wearing the puttee. The lesions in earlier cases are 
papules, surmounted by hajmorrhagic crusts and linear excoriations. In 
cases of longer standing, areas of eczematisation and lichcnification occur, 
and the skin becomes irregularly pigmented. Septic complications are not 
very common in civil life, but in the field are the rule. Boils and linear, 
gutter-shaped ulcers, described under ecthyma on p. 1384, are extremely 
common under these latter conditions, chiefly on the legs. 

Diagnosis. — This has chiefly to be made from scabies, but the presence 
of the burrows and the distribution of the rash — described in detail in the 
article on that disease (p. 1407) — should enable a diagnosis to be made. 
From senile pruritus the diagnosis can only be made by finding lice or their* 
nits. 

Treatment. — Disinfection of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nifcs on their hairs, 
in which case the latter should be cut shoii; or shaved. Most local sanitary 
authorities will carry out the necessary disinfestation if duly notified ; the 
methods employed scarcely come within the scope of this work. Local 
lesions can afterwards be treated with sedative lotions and creams, and 
impetiginous lesions as already described (p. 1384). 

Pediculosis Pubis. — .etiology. — The Pediculus or Plithirius pubis has 
a different appearance from that of the above-mentioned varieties ; the 
body is shorter, wider and almost triangular in shape. It is usually about 
1*5 mm. long and about the same width, and is provided with six legs, which 
are more curved than in Pediculus humanus and are also provided with hook- 
like extremities. This louse can move with considerable rapidity along the 
hairs, but has very limited powers of movement on a flat surface. When 
found among the hairs it is seen clinging with its legs to two adjacent hairs. 
Its eggs are laid in the same manner as with other varieties. 

The pubic louse is found almost exclusively in the pubic and perineal 
hair, but in severe cases the hair in front of the abdomen, chest and thighs 
may be infested, as may also tlie axillary hairs, the beard, the eyebrows and 
eyelashes. It is extremely rare on the scalp. It is usually transmitted 
during coitus. 

Symptoms. — There aw two main symptoms, itching and the presence 
of small bluish stains on the skin. The itching is often intense and 
may lead to loss of sleep, but is localised to the area attacked. Scratch 
lesions are not very common, doubtless owing to the protection afforded by 
the stout pubic hairs ; they do, however, occur. The bluish stains found 
on the skin in regions infested by the crab-louse are now known to be pro- 
duced by the bites of the insect. They are 4 to 10 mm. in diameter, not 
raised above the skin, and do not disappear on pressure. They are known as 
maculcB ccBriilecB, 

Diagnosis. — This is made by finding the louse and its nits attached to 
the base of the hairs. 
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Treatment. — The best results are obtained by clipping the hair short 
and rubbing in 1 per cent. )t^-naphthol ointment. Ung. hydrarg., carbolic 
acid lotion (1 in 40)^ and petrol are aisp' used, but the former of these may 
set up a severe dermatitis if not carefully used. On the eyelashes, the insects 
and their nits should be removed by forceps. 


Scabies 

iEtioIogy. — Scabies is a disease caused by a spider-like, acarine 
parasite, the Sarcoptes scabiei. The acari form a large group of animal 
parasites which attack man and the lower animals. The parasite generally 
found in man (var. horn inis) is a special variety and is not contracted from 
animals. * Various other acari, however, which attack animals may also 
attack man, but they do not produce identical sjrmptoms. 

The Sarcoptes scabiei, commonly s])oken of as the acarus, is a minute 
«round body, just visible to the naked eye, and of white shining appearance. 
The body bears eight legs, which differ in the two sexes. In both sexes the 
two anterior })airs bear suckers ; in the male the third pair bear long bristles 
and the fourth pair bear suckers, while in the female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the horny 
layer of the skin to lay her eggs. If undisturlied the female may live for 
2 to 3 weeks and lay up to about 30 eggs. The eggs are laid in the burrow 
and the young hatch out there, the complete cycle from egg to mature acarus 
being completed in about 10 days. The larvje. howcv#‘r, halch out in 3 to 
3J days. 

The female acarus has certain favourite sites for burrowing, namely, the 
genitals, the fronts of th(‘ wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbows, the anterior axillary folds, the 
nipples in women, the umbilicus, the sides of the gluteal cleft and lower part 
of buttocks, the front of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently affected. 

Symptoms. — The eruption of scabies is of two kinds — ^tho acarine 
burrows and the follicular papular eruption. The burrows occupy th(‘ sites 
named above. They are seen most clearly on the hands, where they usually 
form thin, sinuous lines, from a millimetre up to a centimetre in length and 
occasionally even Idnger. The burrow is generally easily seen, as dirt 
accumulates in it, but quite often it can only be recognised by a lens. 1'he 
oldest part of tlie burrow has a splay mouth, while at the other end the 
small wlutc body of the acarus, with a black spot in its fore part, can be 
easily seen with a lens and often with the naked eye. Frequently a clear 
vesicle or vesicles are seen beneath the burrow, but as a rule on the hands 
no redness is present unless secondary infection has occurred. When blisters 
are present, secondary infection is frequent, and pustular, weeping and 
crusted areas are produced. In other sites vesicles are not common, but 
a large pea-sized papule usually underlies the burrow, and the burrow 
itself and its acarus are not so easily seen; these lesions are frequently 
seen on the penis, scrotum and anterior axillary folds, and are usually 
diagnostic. 

The follicular papular eruption is arranged in smaller or larger circles 
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round the areas where the burrows occur. The main distribution is on the 
anterior aspect of the body, from the nipples to the knees, and in a semi- 
circle around the anterior axillary fpld. The back is free, except in severe 
cases, down to the*top of .the gluteal cleft, but scratch lesions occur on the 
lower part of the buttocks, where ecthyma is often a complication, and on 
the back and inner parts of the thighs. On the limbs the eruption occupies 
both front and back of the forearms, up to about the centre of the arm, and 
also occurs around the ankles. The lesions are first pinkish or whitish 
elevations of scattered hair follicles, but soon they become covered with 
bloodstained crusts from scratching. Linear scratch marks arc rare in 
scabies. It is not clear what produces the scratch eruption in scabies, but 
the work of J. W. Munro suggests very strongly that the follicular lesions 
are produced by the acarine larva), and the distribution of the lesions adds 
confirmation to this view. 

In old-standing cases almost the whole body may be affected, though 
the face and scalp are practically never attacked in adults ; but in small 
children cveii these areas may suffer. • 

Diagnosis. — In well-marked cases no difficulty arises, as the burrows 
can be seen, but in treated cases the diagnosis may be very difficult and a 
diagnosis from pediculosis may have to be made. Also the two conditions 
may occur together. The distribution and character of the rash will usually 
settle the point, but a careful search with a lens for burrows and acari should 
always be made. 

Treatment. — Tliis depends more on the caiTying out of detail than on 
the actual parasiticides used. Three things are necessary, namely, the 
opening of the burrows by scrubbing, the subsequent application of a para- 
siticide to the body, and the disinfestation of clothes and bedding. The body 
should be soaked in a hot bath, then rubbed with soft soap, and finally 
scrubbed with a brush, particular attention being paid to areas where 
burrows occur. After this sulphur ointment (B.P.) is rubbed in all over 
the body (face and scalp excc])ted), and the patient again dresses, his clothes 
having been disinfected in the meanwhile. On the two following days the 
ointment is again rubbed in, but no bath given (as it tends to increase the 
liability to siilphur dermatitis), on the fourth day iiotliing is done, and on 
the fifth day the patient has a bath — to wash off the ointment — and puts on 
clean things, all dirty linen being sent to the wash. If any dermatitis from 
the sulphur arises, lin. calaminre, to which 2 per cent. liq. pic. carb. is added, 
may be smeared on, and if there is much sepsis appropriate treatment can 
then be applied. Balsam of Peru ointment, 12 per cent., and ^-naphthol, 

5 per cent., may be used as alternatives to sulphur. Many other methods 
arc in vogue, but the above are generally the most satisfactory. 


B.— THE DEEP INFLAMMATORY DERMATOSES 

Under this heading are included those inflammatory conditions which 
start in the dermis or hypoderm, and only involve the epidermis secondaiily. 
It is often easy to decide clinically whether an inflammation starts in the 
dermis or in the hypoderm, and strictly these conditions should be described 
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separately ; but as '^hc same exciting cause may often produce either condition, 
it is simpler to describe them together. 

The causative irritant may reach the point attacked in three ways — 
namely, (1) through a crack or puncture in the epiderirtis, (2) by the lym- 
phatics, or (3) by the blood stream. In the first group are included those 
cases in which certain chemical poisons are introduced into the skin by the 
bites and stings of insects (already dealt with on p. 1403), and cases in which 
micro-organisms are introduced into abrasions, as in the case of erysipelas 
from the streptococcus (p. 54), syphilitic chancre from the Spirochmta 
pallida (p. 184), soft sore from Ducrey’s bacillus, lupus vulgaris and lupus 
verrucosus from the tubercle bacillus (pp. 1422, 1424), and actinomycosis, 
sporotrichosis, etc., from certain fungi. The second group includes certain 
lesions produced by bacterial irritants, such as are seen in the lyinphangitio 
abscess in tuberculosis and the sporotri hial gummata. The third group 
includes the drug eruptions and other dermatoses, which are labelled toxic 
eruptions and which are presumably due to chemical poisons circulating in 
■< the blood, and also, eruptions due to the circulation of mic.^o-organisms, 
such as arc seen in the sy})hilides and tuberculides. For convenience of 
description it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings — (1) the toxic eruptions, and (2) eruptions 
produced by living organisms. It must be understood, however, that in the 
present state of knowledge the aetiology of many of those included in the 
former group is still very obscure. There is also a third group of dermatoses 
whose characters make it difficult to place them in either group, and these 
have, therefore, been described as (3) dermatoaes of unknown origin. 


TOXIC ERUPTIONS 

It is practically impossible to produce experimentally in animals any of 
the toxic eruptions, owing to the fact that no animal has a skin comparable 
to that of man. Consequently, all our experimental knowledge of toxic 
eruptions has to be derived from the observed effects of drugs and food- 
stuffs on the human skin. It is, therefore, proposed to consider first the 
eruptions produced by these substances. 

DRUG ERUraONS 

These fall into two great classes — ^those produced by protein-containing 
and those by non-protein-containing drugs. The latter include all the 
ordinary galenicals, while the former include serums and vaccines, as well 
as protein food-stuff s. Extracts of organs given by the mouth rarely, if 
ever, produce eruptions and are, therefore, not specially considered. 

Non-protein-containing Drugs. — Two classes of eruption are produced 
by these — (o) Non-specific eruptions, which may be produced indiscrimi- 
nately by many different drugs, and (6) specific eruptions, which are peculiar 
tc^ertain drugs. 

Symptoms. — Non-specific ERuraoNS. — These are generally erythema- 
tous, urticarial or purpuric. The erythematous rashes may be scarlatiniform, 
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morbilUform, or, more rarely, of the er^hema multiforixfb tyjje ; sometimeB 
the lesions are vesicular. Urticarial lesions are usually of the simple urticaria 
type, but occasionally the giant forms are seen. Purpuric lesions are often 
erythematous at the start and develop ha3morrhages later. It is difficult 
to classify drugs into any special groups by the reactions they produce, but 
it may be noted that the under- mentioned types of eruption may be produced 
by the drugs named : • ^ 

Erythematous. — ^Acetanilide, alcohol, antipyrine, arsenic, aspirin, bella- 
donna, benzoic acid, cantharides, capsicum, chloral, chloralamide, chloretone, 
chloroform, copaiba, cubebs, digitalis, ipecacuanha, mercury, opium, pilo- 
carpine, phenacetin, quinine, rhubarb, salicylic acid and the salicylates, 
stramonium, strychnine, sulphonal, turpentine and veronal. 

Urticarial. — Antimony, arsenic, benzoic acid, chloral, copaiba, digitalis, 
opium, phenacetin, pilocarpine, quinine, salicylic acid and the shlicylates, 
santonin, turpentine and valerian. 

Purjiuric. — Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, salicylic acid and the salicylates,* 
stramonium and sulphonal. 

Specifio Eruptions. — Certain drugs give rise to eruptions which are 
characteristic of the drugs. The following are the most important : 

Arsenic . — In addition to simple erythematous and urticarial lesions, an 
acute generalised exfoliative dermatitis may develop. This is especially 
seen after injections of salvarsan. Herpes zoster also occurs, presumably 
from the action of arsenic on the posterior root ganglia. Pigmentation, 
especially about the trunk, though it may be more or less generalised, is 
seen in chronic arsenical intoxication. It usually presents a fine reticular 
pattern. Hyperkeratosis occurs cliiefly on the palms and soles ; it may be 
diffuse or occur in localised, corn-Jike projections. Occasionally these 
localised hyperkeratoses develop into cpitheliomata. p]xcessive sweating 
of the palms and soles (hyperidrosis) may occur, and the nails may become 
striated and brittle. 

Bromides . — Two main types of specific eruption are seen. Bromide acne 
is a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, but often more extensive, involving the legs and 
arms, as well as the face, chest and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
‘‘ anthracoid ” form, which is most commonly seen in infants and children ; 
in the former the drug is often conveyed in the mother’s milk. Nodules 
and tumours varying in size from a pea up to an inch or two in diameter 
are found, chiefly on the faee and Icjgs. The tumours are of a deep red colour 
and studded with minute pustules ; in the larger lesions the surface is often 
crusted, and in some cases ulceration occurs. The lesions may develop 
and persist for a considerable time after the drug has been discontinued. 

Iodides . — The most typical lesions produced by iodides are papules which 
look like vesicles and bull®, but when pricked only blood escapes. They are 
sometimes spoken of as “ pseudo-bull®,” They are common on the face 
and extremities, and often appear after taking quite small doses of iodides, 
and within a very short time, even as quickly as 24 hours. They are zlbst 
common in patients suffering from nephritis. These lesions may increase 
rapidly in size and produce large tumour-like masses, studded with pustules 

89 



1410 ' 


DISEASES OF THE SKIN 


or with a crusted o2 ulcerated surface, and when occurring in patients who are 
seriously ill may hasten a fatal termination from septic absorption. In the 
early stages the cases have been mistaken for small-pox. An acne similar 
to that produced by bromides is also seen. 

Antipyrine . — In addition to producing the more generalised types of 
eruption, antipyrine may produce large erythematous reddish or purplish 
patches, situated discretely over the body, of sharply circular outline and 
giving rise to a sensation of burning. When they subside they leave a very 
marked pigmentation, which disappears very slowly. 

PhenoJrphthalein . — This drug, now largely used as an aperient and con- 
tained in many proprietary remedies, occasionally produces an eruption 
similar to the last named. The patches are of dull purplish colour and come 
out on face and limbs, but often also affect the mucous membrane of the 
mouth. The lesions belong to the group known as “ fixed eruptions,” as they 
tend to recur at the same site if tlie drug is repeated. 

Mercury . — This drug occasionally gives rise td a severe erythema in the 
* groins and axillae, and also on the palms and soles. There may be also 
purpuric spots and vesicles. Other symptoms of mercurialism, such as 
nephritis and ulcerative stomatitis, may also be present. 

Silver. — Long-continued ingestion of this drug produces a peculiar slaty- 
grey pigmentation of the skin, generally universal, but most marked on the 
exposed parts. It scarcely comes under the heading of inflammations, but 
is included for the sake of convenience. 

Protein-containing Drugs. — These include the antitoxin sera and 
bacterial vaccines. Vaccines rarely cause marked cutaneous eruptions, but 
when they occur they are of similar nature to those produced by sera. 
Serum eruptions form a very interesting group, as it is reasonable to suppose 
that their method of production is closely analogous to that of those toxic 
eruptions whose aetiology is obscure. For it has been assumed that these 
are due either to absorption of poisonous proteins produced by the body or 
to the toxins of pathogenic bacteria which are present in the body. 

Serum eruptions are supposed to be an anaphylactic phenomenon and, 
though this seems to be a reasonable explanation in those cases where the 
rashes follow a second injection of a foreign protein given at least 14 days 
after the first, it does not fit in so well for cases in which the eruption follows 
the first injection of serum. In these cases a specific allergy must be assumed 
to exist. 

Symptoms. — Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of the erythema 
multiform^ type. Often the rash is very extensive, the trunk, face, and 
limbs being covered with disk-like, sharply circumscribed, infiltrated red 
lesions ; these often become bullous, and haemorrhages may occur in the 
centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and clear in the centre — erythema gyratum. Not infrequently these 
lesions are associated with fever, and pain and swelling in the joints, and 
gastro-intestinal disturbances, such as diarrhoea and vomiting, and albumin- 
uria. In other cases the lesions are more of an urticarial nature, with transi- 
tofy, very itchy wheals and swelling of the skin of the face. These 
eruptions usually come out about a week or 10 days after the injection of 
thft ser^^m, and clear up in about the same time. 
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Similar eruptions sometimes develop in persons vaccinated against small- 
pox, though in addition a true vaccinial eruption, in which the lesions have the 
characters of the vaccine vesicles, nj^y develop. 

Urticarial lesions develop in certain individuals who are sensitive to certain 
food-stuffs, after ingestion of these substances. They will be considered more 
fully under Urticaria (p. 1413). 

Treatment. — Spealdng generally, the first thing is to stop the drug caus- 
ing the eruption. In tne erythematous and urtftarial types local soothing 
lotions are indicated, of which the moat useful are lead and opium lotion ; 
or liq. potass., 3i ; sp. vin. rect., ; aq. ros. ad ?,viij ; or ac. carbol., 3i ; 
glycerin., 5i ; aquam ad §viij. Alkaline and bran baths are often very 
useful. 

In the serum eruptions, calcium chloride or lactate is recommended and 
may be given in 10-grain doses three times a day. Quinine, grs. i or ij three or 
four times a day, is sometimes of value. In the more severe cases the patient 
must be kept in bed. 

THE EBYTHEMATA 

The term erythema may be used to signify any transient redness of the 
skin, such redness being frequently produced by external irritants ; and these 
have already been dealt with under the superficial inflammatory dermatoses. 
When, however, the term is used to describe a composite clinical picture, two 
main types have to be considered, namely, the non-infiltrative and the 
infiltrative. 

The Non-infiltrative Erytiiemata 

These include two classes, the congestive and the inflammatory. The 
congestive type has little or no dermatological importance. It is seen 
in blushing, which is a pure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether administration. The inflam- 
matory type includes the rashes seen in scarlet fever, measles and rothein, 
drug eruptions just referred to, and certain other toxic conditions, 

Etiology. — One of the commonest varieties of erythematous rashes is 
that occurring as the result of septic absorption from a wound, and many of 
the cases of so-called surgical and puerperal scarlet fever belong to this group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can be found. 

Symptoms. — Evythomatous rashes are usually of either the scarlatini- 
form, morbilliform or figurate type. The scarlatiniform cases differ from 
true scarlet fever in the absence of other typical signs, such as high 
temperature combined with rapid pulse, the date of appearance of the raA, 
the presence of sore throat and the characteristic appearance of the tongue, c 
The morbilliform erythemata differ from measles in the absence of coryza, 
conjunctivitis and respiratory catarrh. The temperature is atypical and 
Koplik spots are not found. The figurate variety consists of patches or 
groups of disk-like lesions which tend to spread peripherally and clear in^he 
centre so as to leave circinate and gyrate patterns. It is seen most commonly . 
in drug eruptions, and can hardly be confused with anything else^- 
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these varieties as tie eruption subsides there is a tendency to scaling, usually 
of the fine branny type, and this may often be extensive ; the glove-like 
scaling of the palms and soles, seen in <3carlet fever, may also occur in the 
simple types of eiytKema. 

Hcemorrhage may sometimes take place into the erythematous patches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the er3^hema group. The mucqjis membranes may be 
affected similarly to the slcin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — Attempts must be made to find and remove the cause. All 
possible septic foci, such as pyorrhoea, tonsillar sepsis and chronic appendix 
trouble, should be dealt with. The bowels should be made to act freely 
and a light diet ordered. Cases should generally be put to bed, and always 
when there is fever or any marked constitutional symptoms. 

The Infiltrative Erythemata. Erythema Multiforme 

etiology. — Erythema multiforme may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally appears 
without any special cause being determinable. It occurs especially in young 
adults and may often recur, some cases doing so year after year at regular 
intervals. In^vidual attacks may clear up rapidly, but in many cases fresh 
crops appear, and the d sexse may go on for weeks or months. The joint 
swellings which sometimes accompany the skin lesions led to the supposition 
that the condition was of rheumatic origin, but it is probable that these are 
only a manifestation of a similar affection of the synovia of the joints. 

Pathology. — Microscopic examination shows a dilatation of the vessels 
of the dermis with a leucocytic exudation. There is much local oedema. 
The epidermis is oedematous, and fluid may accumulate beneath the horny 
layer or less frequently beneath the epidermis. 

Symptoms. — The lesions of erythema multiformc differ from those men- 
tioned in the last section in forming raised infiltrated lesions, which vary in 
size from a pea to a five-shilling piece or larger, and which have a well- 
defined distribution. They are usually found on the backs of the hands, 
wrists, and forearms and on the face, but are not infrequently found on the 
palms, and may also involve the trunk and lower limbs. In the milder cases 
they consist of red papules and patches with a sharply-defined border and are 
usually completely circular in outline. In the more severe forms haemor- 
rhages occur in the centre, or they become surmounted by bullae. There 
is some tendency to slow peripheral extension, with clearing up of the centre, 
so that ringed lesions may be formed. In these a play of colours may be noted, 
the outer red ring surrounding a purple haemorrhagic ring, which in its turn 
surrounds a brownish pigmented centre ; these lesions are sometimes called 
erythema iris. In rare cases the bullae so predominate as closely to resemble 
a pemphigus. The subjective symptoms are often slight, but sometimes 
itemng and burning occur. Lesions may appear on the mucous membranes. 
Pain and swelling in the joints are not infrequent, and gastro-intestinal dis- 
turbance may occur, as may also fever and albuminuria. 

Treatment. — Care must first bo taken to remove any possible cause. Of 
the drugs which are of value are calcium lactate, the salicylates and quinine. 
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The former is best given in ^ss. doses on alternate nights. * Local treatment is 
not really necessary, but calamine lotion or linament may be applied to relieve 
itching or burning. • 

Erythema nodosUm is closely related to erythema multiforme, and is dealt 
with on p. 336. 

GRANULOMA ANNULARE 

This is a very chronic, raised, ringed eruption,* of dead white colour, seen 
chiefly on the dorsum of the hands. 

Etiology and Pathology. — ^The cause of this condition is unknown, but 
various intermediate types between it and erythema multiforme have been 
noticed, and this suggests a relationship with the latter condition. Histologi* 
cally a dense cellular infiltration, associated with degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in the neigh- 
bourhood of the sweat coils. 

Symptoms. — The earliest lesions are lentil-sized white nodules, seen most 
commonly on the back of the finger joints. Such lesions often occur in groups. 
They spread slowly, the centre of the group becoming flattened, and sur- 
rounded by a raised, dead white festooned margin, which can be seen to be 
made up of nodules of the same character as those of the original lesions. The 
disease is very slowly progressive, and may last for months or years if not 
treated. The lesions are generally localised to the hands and wrists, but are 
occasionally seen in other parts of the body, such as the nape of the neck, the 
buttocks, elbows and knees. In some cases subcutaneous fibrous nodules 
have been described in the neighbourhood of the elbow joints and elsewhere. 
Subjective symptoms are generally absent. 

Treatment. — Internally, quinine and the salicylates may be given. 
X-Rays will often cause the lesions to disappear, but no other local treatment 
has much eflect. 

THE PURPURAS 

The purpuras form a group which are closely related to the erythemata 
and are very often erythematous at the start. In them, however, the blood 
vessel walls are damaged and haemorrhage occurs into the dermis. They may 
be of toxic or of bacterial origin. They are considered in detail on p. 801 et seq. 

THE URTICARIAS 

The urticarial eruptions arc characterised by the presence of wheals, 
or localised areas of oedema. These are usually transitory in character and 
are accompanied by severer itching. Several different forms are recognised — 
(1) Simple urticaria, (2) factitious urticaria, (3) giant urticaria, (4) papular 
urticaria, and (5) urticaria pigmentosa. 

iEtiology. — ^As is pointed out above, urticaria can be produced by the 
ingestion of certain drugs and by injections of foreign sera. It can also be 
produced by the ingestion of certain food-stuffs in susceptible persons ; for 
example, porridge, strawberries, shell-fish, eggs and milk. It also occum 
after the consumption of decomposing food. As far as is known it is 
not due to the direct attack of any micro-organism, though syphilitic urti- 
caria has been described. It is clear that it may be produced not only by 
protein poisons, but by non-protein poisons circulating in the blood. The 
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actual mechanism 't)y which the lesions ate produced is not altogether clear. 
At one time it was thought to be a pure vasomotor neurosis, and that the 
poisons mentioned acted on the vasomotor centres ; but in recent years it 
has been demonstrated that the lesions are true inflammations, and, there- 
fore, it is probable that the action of the poison concerned is a local one. At 
the same time external stimuli, such as friction, seem, in many cases, to 
play a part in determining the points where the poison acts. Lewis believes 
that the lesions are produced by the liberation of a histamine-b'ke substance 
from the tissue cells. It must also be noted that urticarial lesions may be 
directly produced by the injection of poisons into the skin. This is well 
seen in the bites and stings of insects, and the stings of plants, such as the 
nettle. In a large number of cases of urticaria, however, it is difiicult to 
find any cause, and these arc usually considered to be auto-toxic. The auto- 
toxin may be generated in the intestinal tract, or in infected foci, such as 
septic tonsils and teeth and inflammatory trouble in the pelvis. In the 
giant urticaria cases there is usually a considerable functional element 
* present, and these cases are sometimes considered to be vasomotor neuroses. 
Notliing is known of the scliology of ui*ticaria pigmentosa. 

Symptoms.— Simple urticaria— This is the form most frequently met 
with in adults. It may occur in an acute or in a chronic form. In the 
former the eruption appears suddenly, is often accompanied by general 
symptoms, such as fever, diarrhoea and vomiting, and subsides more or less 
rayidly. In the chronic type the eruption a])pt*ar8 in crops ; the individual 
lesions run a more or less rapid course, but fresh crops continue to come out 
at intervals and the condition may persist for many weeks, months or even 
years. 

The lesions of simple urticaria are in their earliest stages pale jnnk papules 
or patches, varying in size from a pea to an inch or two in diameter. In a 
short time — sometimes a few minutes, at others an hour or so — the central 
part of the patch becomes a dead white colour, is firm to the touch and raised 
a millimetre or two from the surrounding skin. The lesions are intensely 
itchy. They may be few in number or very numerous ; sometimes the whole 
body may be covered with patches of all shapes and sizes, and figurate patches 
are common. The eruption is most common on the trunk, but any part of 
the body, including the mucous membranes, may be affected. 

Rarely haemorrhages occur into the patches, and still more rarely do 
vesicles or bullae surmount the patches. 

Factitious urticaria. — This is a condition of the skin in which the slightest 
trauma, such as a slight scratch, will bring out a wheal. This condition is 
often present in simple urticaria, but frequently exists apart from any spon*- 
taneous eruption. The condition is sometimes referred to as derimtographism, 
as it is possible to produce letters in urticarial wheals on the patient. 

Oiant urticaria. — In this condition the lesions are not so much wheals 
as circumscribed patches of oedema. They are particularly liable to ocicur 
about the face — ^the eyelids, cheeks and lips often swelling up quite suddenly— 
burning or itching being an accompan 3 dng phenomenon. The mucous 
membranes are not infrequently attacked, and in a few cases sudden oedema 
of the larynx may produce dangerous asphyxial symptoms. The lesions 
are very prone to recur, and these recurrences may persist for years. This 
condition is sometimes spoken of as angio-neurotic ceaevm (see p. 1062). 



THE URTICARIAS 


1415 


Papula/r urticaria , — This type may be a distinct disease or only a variant 
of simple urticaria, but is that commonly seen in infants and young children. 
It is not very commonly seen in |)reast-fed infants, though it does occur, 
but otherwise is chiefly seen in the first two years of life ; it may in some 
cases, however, persist, with intermission, up to about 7 years of age. The 
lesions appear, just like those of the adult form, as pink oval patches, usually 
about i inch in diameter, but instead of the bulk of the whole patch being 
converted into a wheal only a central pinhead-sized wheal is produced. 
Itching is intense and often paroxysmal. When the lesion is scratched the 
central papule becomes inflamed and a bloodstained crust is formed on its 
summit, and it persists after the surrounding pink zone has disappeared. 
The cases usually present discrete pinhead-sized papules, covered with 
bloodstained crusts, suggesting a parasitic origin. 

The eruption comes out in crops, especially at night, and chiedy on the 
extensor aspect of the lower limbs, the buttocks and the extensor aspect 
of the forearms, but may occur almost anywhere on the body. The children 
seem to sufler little in general health, though sleep at night is often lost, 
its effects being often more obvious in the parents. 

Urticaria pigmentosa , — This is a rare condition and it is still a question 
whether it should be grouped with the other urticarias. It is chiefly a 
disease of infancy and childhood, but a certain number of adult cases are 
on record. The condition may appear within the first few days of life, and 
in a few cases lesions are said to have been present at birth. 

The lesions usually appear as wheals, i to ^ inch in diameter ; and as 
these disappear a yellowish-browm colour is left, and the lesion may remain 
raised above the surrounding skin or may flatten down to a pigmentary 
macule. These pigmented lesions generally persist for years. Itching may 
or may not be present. Sometimes marked factitious urticaria can be 
elicited. It would appear that occasionally simple urticarial lesions may leave 
behind pigmentation, but the condition described above is something quite 
distinct. In true urticana pigmentosa there is generally a great increase in 
the mast-cells of the dermis which is absent in ordinary urticaria leaving 
pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis herpeti- 
formis and with the premycosic stage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difficult. From the latter a diagnosis cannot be made 
with certainty, though when occurring in old people and persistent, mycosis 
fungoides must be considered. 

The giant forms must Jbe distinguished from erysipelas and acute erythe- 
matous eczema. In the former, high temperature is present, the lesion has 
a sWply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and verioles 
arc frequently present. Chronic erysipelas of the lip is a persistent, slowly 
increasing condition and usually arises from a persistent crack in the lip, 
while urticaria has a sudden onset and disappears again. 

Papular urticaria in children is most frequently confused with scabies. 
The dmgnosis can be settled by the presence of burrows and the finding of 
acari in the latter condition. 

Urticaria pigmentosa is not likely to be confused with any other condition. 
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Treatment. — U a cause can be found it must be removed : articles of 
diet known to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, va;i;ious t}rpes of food must be stopped 
one by one in order to exclude a possible source of trouble. Recently a 
cuti-reaction to various foodstuffs has been devised to detect the causative 
agent, and it is possible to desensitise patients from the particular poison 
to which they are susceptible. Apart from this, njild purgation and the 
administration of intestinal antiseptics, such as salol; ichthyol, creosote and 
calomel, can be recommended. Some patients improve on tonic drugs, 
such as iron, arsenic and quinine. Calcium chloride or lactate given over 
prolonged periods is efficacious in some cases. In others complete freedom 
from work and even rest in bed are necessary. In cases of unknown aetiology, 
non-specific protein therapy, such as injection of whole-blood, milk or peptone, 
is of great value (see p. 1380). 

In the papular form in children excessive intake of sugar plays a part in 
a proportion of cases, and by a rigid cutting down 'of jams, sweets, etc., relief 
js often obtained. 

In the giant form nerve sedatives, such as valerian and the bromides, are 
of value. 

Locally, anti-pruritic lotions are most useful. Solution of coal tar and 
subacetate of lead, 5ij of each to 5 viij of water ; or liq. potasssB 5i, glycerine 
7)\f to gviij of water, may be used and can be applied frequently ; alkaline 
and bran baths also give considerable relief. In children a teaspoonful of 
liq. picis carbon, added to a warm bath before going to bed is a valuable 
remedy, and in some cases sulphur ointment gra. xv. to 5 i has proved useful 
but lotions are usually better tolerated. 

There is no known treatment which affects urticaria ])igmentosa. 


PRURIGO 

Prurigo of Hebra is a condition which is rare in this country, but is not 
uncommon in Eastern Europe. It is apparently closely connected with the 
urticarias, but some authors consider it a distinct affection. It begins usually 
in the first or second year of life, by the a 2 }pearance of intensely itchy, pin- 
head- to lentil-sized papules on the extensor aspects of the limbs, chiefly 
on the legs and forearms; these soon become covered with bloodstained 
crusts, and eventually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented and excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become eczematised and lichenified. The glands 
in the groins and axillss become much enlarged. The milder cases (prurigo 
mitis) may eventually respond to treatment and get well about the time of 
puberty, but the more severe cases (prurigo ferox) persist throughout life, 
the patient eventually succumbing to the ffisease. 

Treatment. — There is no specific treatment. Baths and sedative lotions 
and ointments, together with sedative drugs, to relieve itching and to ensure 
sleep, should be employed. 
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DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis or DuJ^ring’s disease is a condition character- 
ised by the appearance on the body of crops of erythematous or urticarial 
papules or patches, usually surmounted by herpetic vesicles or bull®, and 
giving rise to intense itching. 

The evidence for placing this disease among the toxic eruptions is not 
conclusive, but is sufficiently suggestive to matte it justifiable. In this 
connexion may be mentioned its occurrence as one of the rarer toxemias 
of pregnancy (hydroa gestationis), and its close clinical resemblance, in 
some cases, to the urticarias and the erythemata. 

Etiology and Pathology. — The disease may occur at any time of life ; 
it is rare in infancy and childhood, although cases have been reported ; it is 
fairly common in young adult life, but most cases occur in middle life. Both 
sexes are pretty equally attacked. A special form occurs in association with 
pregnancy, and is apt to recur with each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-organism* 
in the body, and cultures from vesicles and bull® are sterile in their early 
stages. Blood cultures are also negative. 

It has been considered by some to be due to some nervous derangement, 
and it is true that it is sometimes associated with neuroses ; it is probable, 
however, that these are a product rather than a cause of the disease. It is 
probable that the condition is produced by an unknown toxin. 

Microscopically lesions show a dense, cellular infiltration of the superficial 
part of the dermis, chiefly around the vessels. There is always considerable 
superficial oedema, which in the vesicular and bullous cases collects under 
the epidermis, lifting it from the underlying dermis ; the fluid and the 
vesicles contain a large number of eosinopUl corpuscles. 

Symptoms, — The eruption is essentially polymorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figuratc urticarial wheals which are surmounted by numerous shotty vesicles. 
In other cases the lesions are more frankly erythematous, while in others 
larger vesicles or bull® form, either with or without an underlying erythe- 
matous or urticarial patch. In all cases, except when the bull® are large, 
there is intense itching in the lesions, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed up with the 
other manifestations of the disease. The limbs and the trunk are most 
frequently affected, but any part of the cutaneous surface may be involved, 
though rarely the palms tyid soles, and the mucos® are attacked in a con- 
siderable percentage of cases. There is a great tendency for the lesions to 
recur, fresh crops coming out at frequent intervals, and the disease may 
persist for years ; the writer has under his care a case of over 40 years’ 
duration. 

The general health usually suffers very little, in spite of the fact that 
sleep is often disturbed. Gastro-intestinal symptoms, such as diarrhoea 
and vomiting, may occasionally occur, and in fatal cases lesions have been 
found in the gastro-intestinal tract, which possibljr account for the above- 
mentioned symptoms. An increase in the eosinopnil corpuscles in the blood 
occurs in the majority of cases. 
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Diagnosis. — ^Flom erythema multiforme it can be distinguished by the 
irregular distribution, the shape and the polymorphic character oi the 
lesions in conjunction with the intf nse itching which occurs ; from 
urticaria by the presence of vesicles and bullas, which a*!rc almost unknown 
in simple urticaria, though not infrequent in the papular variety, and by 
the persistence and recurrence of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions^and the comparatively 
slight effect on the general health. 

Treatment. — This calls for much patience on the i)art both of the 
patient and the physician. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of disease. 
Of the internal remedies most reliance has been placed on arsenic, and in 
some cases the eruption ceases when a certain dose is reached ; but this 
is by no' means always the case. Arsenic may be given by the mouth 
as Fowler’s solution or Asiatic pill, or by injection, the cacodylate of 
soda, enesol and salvarsan being the favourite preparations. The dose 
•"should be small to start with, and increased to the limit of tolerance ; 
and the drug should be discontinued if no definite result is obtained. 
Aperients and saline lavage of the bowel are satisfactory in severe cases ; in 
others quinine, salicin and sodium bicarbonate have proved successful. In 
any case attempts should be made to check the itching. Alcohol and coffee 
should be stopped, and also all excess of sugar in the diet. Phenacetin and 
antip 3 mne are useful, and sedatives may be given occasionally at night. 
The injection of certain non-specific protein substances, such as the patient’s 
own blood, horse scrum, sterilised milk or- peptone, has occasionally pro- 
duced a cure. 

Local remedies consist mainly of anti-pruritic applications. The most 
useful is a lotion containing 2 to 3 per cent, carbolic acid, 1 per cent. liq. 
potassse, or 2 to 5 per cent, liq, picis carbonis. Alkaline and bran baths are 
valuable, especially in the bullous cases — ^in which cases also weak (5 per cent.) 
sulphur ointment sometimes acts well. 


PEMPHIGUS 

An inflammatory condition of the skin, characterised by the eruption 
of blisters usually occurring in crops, and associated with constitutional 
symptoms. 

Four different varieties are recognised : (1) acute pemphigus, (2) chronic 
(pemphigus vulgaris), (3) pemphigus foliaceus, and (4) pemphigus vegetans. 
Acute pemphigus is now known to be a definite bacterial infection, and should 
not stnctly be included in this group ; but it is placed here for convenience 
of description. In the other three varieties the cause is unknown, but it is 
believed that they are of toxic origin. 


Acute Pemphigus 

Etiology. — ^This is a rare condition which occurs almost entirely in 
butchers, and appears to be due to inoculation of some abrasion with a 
pathogenic micro-organism, the diplococcus of Pemet and Bulloch. The 
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lesions are not produced by local spread, as in impetigo^ontagiosa, but are 
distributed through the blood stream, and symptoms of acute toxsemia 
occur simultaneously with (or evei> before) the appearance of the eruption. 
The diplococcus chn be obtained from the bullae, as well as from the 
blood. 

Symptoms. — The disease commences acutely with fever, malaise, 
nausea and vomiting.* Bullae then appear suddenly on the apparently 
normal skin ; they are usually very numerous, and as big as a pigeon^ or hen’s 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucous membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and difficulty in swallowing, diarrhoea and 
vomiting, and secondary bronchitic and broncho-pneumonic complications. 
In a large proportion of cases a general septicicmic condition supervenes 
and the patient dies, but in a few milder cases the lesions dry up and the 
patient recovers. Barely cases may become chronic. 

Treatment. — The cases are so infrequently seen that little can be said 
on this point. The main principles are to keep the patient in bed, punctur<> 
the vesicles, and apply mild antiseptic dressing, e.g, 1 in 4000 perchloride 
of mercury, with a thin layer of paraffin gauze between it and the skin, or 
some such dressing which will not cause poisonous symptoms by absorption. 
Quinine is recommended as the best internal remedy. No observations have 
been made, as far as the writer knows, with regard to specific therapy. 


Chronic Pemphigus 

Symptoms. — The affection, which is also rare, is characterised by the 
appearance of crops of bull® in various parts of the skin and mucous 
membranes, each bull® appearing on the skin without any pre-existing 
erythematous or urticarial lesion. The eruption is not associated with 
itching, but the general health suffers, thus differing from dermatitis 
herpetiformis. Further, the bull® are usually sterile in their early stages 
though both the Staphylococcus pyogenes albus and the Bacillus pyocyan&u 
have been found ; but these are almost certainly secondary infections. 

The bull® usually dry up in the course of a week, leaving an erythematous 
and scaly patch, which subsequently disappears ; but fresh crops of blisters 
constantly come out, and this state of affairs may persist for months and 
years. The general tendency is for the disease to continue, while the general 
health steadily deteriorates, and finally death supervenes. 

Diagnosis. — This has •to be made from dermatitis herpetiformis and 
from the bullous form of er 3 rthema multiformc. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
erythema multiforme the lesions are especially distributed on the ex- 
tremities, and some of them show the definite coin-shaped erythematous 
patches. The attack usually lasts only a week or two. 

Treatment. — This is very unsatisfactory. Arsenic in full doses has. 
given good results, and quinine and salicin are also recommended. Gastro-: 
intestinal antiseptics and colon lavage .are useful. Intramuscular injection 
of horse serum, or of the patient’s own serum, may be tried. Local treatment 
is the same as for acute pemphigus. 
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Pemphigus Foliaceus 

This is i)robably pnly an extensive type of chronic pemphigus. 

Symptoms. — Bullse appear frequently and over large" areas of the body, 
and as a result set up a condition resembling generalised exfoliative dermatitis. 
When this stage is reached fresh bull® are not properly formed, owing to the 
permeability of the improperly formed horny layer,' abortive flaccid lesions 
constantly appearing on the affected areas. Crusting, scaling and a tendency 
to warty formations, together with much pigmentation, are present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the 
hands and feet arc much less affected. 

The general health is usually much affected ; but this is not always so. 
The writer has had under his observation a case of 20 years’ duration who, 
apart from the skin condition, was otherwise well. Usually, however, cases 
end fatally in a year or two. 

Diagnosis. — The only condition likely to be confused with this is gencral- 
‘ised exfoliative dermatitis ; but in this latter condition bullous formation is 
absent. 

Treatment. — This is the same as for chronic pemphigus. 

Pemphigus Vegetans 

Symptoms. — I'he lesions in this type frequently first appear in the mucous 
membrane of the mouth, but may appear on other parts of the body. When 
fully developed they are chiefly localised to the flexures of the axill®, elbows, 
groins, knees and around the anus and vulva. The initial lesion is a flaccid 
blister, which on rupture develops fungating granulations from its base, 
which discharge much foetid secretion. The patient’s health suffers rapidly 
from septic absorption, and he usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully established is characteristic, but 
in the early stages the lesions might be mistaken for syphilitic mucous 
tubercles. The diagnosis can be settled by the presence of other syphilitic 
lesions, by finding the spiroch®ta pallida, and by the Wassermann reaction. 

Treatment. — No treatment is known to influence the course of the 
disease. Local antiseptics are required for the lesions, weak perchloride of 
mercury and eusol being the most likely to be satisfactory. Othenvise 
treatment is on the same lines as for pemphigus chronicus. 

DERMATITIS EXFOLIATIVA 

This is a generalised inflammation of the skin, characterised by redness 
and profuse scaling. There are many types of this condition, and divers 
causes. It is customary to divide dermatitis exfoliativa into primary and 
secondary varieties. The former occurs without any pre-existing dermatosis, 
while the latter really represents the generalisation of some other skin in- 
flammation, such as eczema, seborrhoeic dermatitis or psoriasis. When such 
diseases generalise there is a tendency for them to take on the character of 
a primary exfoliative dermatitis, presently to be described. 

The primary variety occurs in its most striking form in salvarsan poison- 
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ing, and may also occur in such diseases as leukssmia and mycosis fungoides 
—diseases closely related to one another. There still remain, howe^r, a 
number of cases in which no cause gan be found, and which we are probably 
justified in considering as toxic eruptions. 

Symptoms. — The cases due to salvarsan may be taken as typical of the 
group. In these the eruption usually commences as bright, scarlatiniform 
patches on the flexor aspect of the forearms and on the abdomen and chest. 
The rash spreads rapidly, so that in a day or two®the whole body is covered. 
At first it is found to consist of distinct pinhead-sized macules, chiefly 
around the follicles, but soon it becomes one continuous red sheet. Almost 
immediately the eruption begins to scale ; the scales may be of the fine 
branny type, or large like fish scales. The amount varies in different cases, 
but is often very considerable, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria , or even like an acute* erythematous eczema, involving the 
face and forearms, and in a case recently under the writer’s care it was 
erythemato-vesicular at the commencement. Once the eruption is full 3 ( 
established it usually takes 2 to 3 months to disappear. In an uncomplicated 
case the rash gradually subsides, scaling ceases, and the skin assumes its 
normal colour, though some thickening may remain for a considerable time. 
The flexures of the limb and the neck usually are the last to clear. The 
hair is frequently completely shed, but grows again later, and the nails may 
also be lost temporarily, though this is less frequent. An irregular thickening 
of the nails is, however, more common. At the onset there may be fever, 
malaise and intestinal disturbance ; later, in the course of 3 to 4 weeks, 
bronchitis and broncho-pneumonia may supervene, and sometimes cause a 
fatal issue. Nephritis may also occur, and may cause permanent renal 
changes. If careful nursing is not provided the skin may become infected, 
and septic absorption may occur. There is always much enlargement of 
the lymphatic glands, which are soft and spongy, and conjunctivitis is 
sometimes present. 

Most of the idiopathic cases run a similar course ; but several different 
varieties have been described, among which the condition known as 
pityriasis rubra of Hebra is apt to be associated with visceral complications 
and with skin atrophy, and runs a very fatal course. 

Diagnosis. — The primary cases must be distinguished from those due to 
leukaemia and mycosis fungoides. In the former the blood picture will 
probably clear the diagnosis, and in the latter the severe itching, which usually 
accompanies it, and which is usually absent in the simple exfoliative derma- 
titis cases. • 

Prognosis. — This is always uncertain, and should be very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
increasing prostration ending in death. 

Treatment. — In the salvarsan cases sulphur appears to be the best 
remedy. It may be given as sodium thiosulphate by intravenous injection. 
The main internal remedies must be directed to maintaining the general 
health, and to countering complications as they arise. Complete rest in 
bed is indicated in all cases, however mild they may at first appear, and the 
warmth of the body must be maintained. Warm bran baths may be given 
if no fever is present, and dusting the skin with talc powder makes the patient 
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comfortable. Locel septic complications must be dealt with by mild anti- 
seplSc creams or pastes. 

ERUPTIONS DUE TO BACTERIA AND FUNGI 

Having dealt with the deep inflammatory dermatoses produced by toxins 
circulating in the blood, it is now necessary to consider those which are caused 
by living organisms reachilig the skin by the same channels. Three of these 
form a very important group of dermatoses, namely, tuberculosis, syphilis and 
leprosy. The two latter have been dealt with on pp. 184 and 131 respectively. 
There are, however, certain others which require notice. It is probable that 
the eruptions of certain specific fevers may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever. The er 3 rthematous and purpuric eruptions sometimes seen 
in malignant endocarditis and other septiceemic and pyaemic conditions are 
also probably due to the direct action of the streptococcus, wlule it will be 
.necessary later to describe the cutaneous manifestations produced by the 
gonococcus when it enters the blood stream. 

TUBERCULOSIS CUTIS 

The tubercle bacillus may attack the skin in several different ways. The 
commonest variety is a superficial granulomatous formation known as lupus 
vulgaris ; this variety can apparently be produced both by local inoculation 
and through the blood stream. Lupus verrucosus, a variant of this type, 
is generally a local inoculation, and is accompanied by warty overgrowths. 
MiUary tuberculosis of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, but are chiefly seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abscess, cither from a suppurating lymphatic gland or bone, bursts 
through the sLdn, and this is spoken of as scrofulodermia. There are also 
groups of cutaneous and subcutaneous tuberculous lesions, produced by bacilli 
circulating in the blood, which are called tuberculides, and include several 
varieties, the lichenoid or lichen scrofulosorum, the acneiform or acne scro- 
fulosorum, the papulo-necrotic, and the gummatous (erythema induratum 
or Bazin’s disease). 


Lupus Vulgaris 

Pathology. — The lupus nodule is composed of p. group of ordinary miliary 
tubercles, such as are seen in the lungs and elsewhere. It consists of groups 
of epithelioid cells, surrounding giant cells, often with peripherally arranged 
nuclei, the whole being surrounded by a dense mass of round cells. Tubercle 
bacilli have been demonstrated in the lesions, and inoculation into guinea- 
pigs will produce tuberculous lesions. 

Symptoms. — ^Lupus vulgaris usually attacks the face ; but it is not un- 
common to find patches on other parts of the body. In this latter site it 
may be symmetrical. Usually on the face it is asymmetrical. It is most 
freq^uent on the nose or cheek, and frequently begins in childhood. The 
. earliest lesion is a small, dull-red pinhead-sized spot, to which other similar 
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roots are soon added, the whole being surroimded by an ^lythematous zone. 
On pressuie with a lens, however, these original spots can be distinctly seen 
as yellowish points or nodules compared in appearance to apple jelly. They 
are very soft, and if a pointed match is applied to one of them it sinks easily 
into the nodule. These patches may slowly spread so as to involve consider- 
able areas, and may persist for a long period without ulceration. In other 
cases, however, ulceratjon may supervene, and considerable destruction of 
tissue take place, especially on the nose, wluch is t)ften completely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but the 
cartilage may completely disappear. If healing occurs, a soft, superficial 
scar is produced ; but fresh nodules are liable to appear in it. Any part of the 
face may be attacked ; but the scalp usually escapes. The glands in the neck 
may enlarge and occasionally break down, but this is uncommon. Facial 
lupus vulgaris is frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous membranes the nodules are not visible, but 
sharply defined, raised, rather warty-looking patches occur. It is commonlji 
seen on the inner aspects of the cheek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be involved. 

On the body the patches may attain great dimensions ; they often spread 
at the margins and heal in the centre, forming irregular gyrate patterns. As 
a rule they arc of the non-ulcerating type ; but in some cases ulceration occurs. 
In some cases, too, considerable contraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of elephantiasis may supervene. 

The disease usually spreads very slowly, and lasts a great number of years. 
Some cases remain practically stationary almost indefinitely. A few, however, 
spread rapidly and defy treatment. 

In old-standing cases there is a definite tendency to the development of 
carcinoma. This is of the squamous type, and docs not as a rule give rise to 
secondary carcinomatous glands. It can, therefore, generally be removed 
locally. 

Diagnosis. — Lupus vulgaris is most easily confused with lupus er 3 rthema- 
tosus (p. 142G). In the former definite nodules are present, and there is a 
tendency to ulceration ; the disease usually begins in childhood and persists 
for many years. In the latter the disease is n on-ulcerative, has a great 
tendency to be symmetrical, rarely appears before adult life, and is especi- 
ally liable to occur in the middle-aged. The scalp is often attacked, while 
this is rare in lupus vulgaris. In lupus erythematosus thick adherent scales, 
fixed down by epithelial .plugs, form, and the scar is often covered with 
pits of varying size ; in lupus vulgaris the scale is of a very superficial type 
and easily removed, and there are no plugs. 

From tertiary syphilis the diagnosis may occasionally be difiicult, and the 
two conditions may be combined. The absence of nodules, the tendency to 
form sharply cut, rather deep ulcers, the presence of a positive Wassermann 
reaction, and the rapid response to anti-syphilitic remedies will generally 

settle the diagnosis. . . , , . vj. i. . 

Rodent ulcer is distinguished by its appearance fairly late in Me, by its 
firm rolled edges of pearly white colour, and by its tendency to involve the 
bony structures of the face. 
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Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In thp absence of a good supply of natural 
sunlight, excellent ‘ results are obtained by exposing the body to the rays 
of the carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

Local measures should also be taken to destroy the lesions. Small patches 
may be excised ; but this method is only rarely applicable. If the patches are 
non-ulcerating, and not too extensive, excellent results are obtained by the 
Finsen light ; but this method is rarely available, and is very slow. The 
nodules may be destroyed by the application of 20 per cent. ac. salicylic plaster 
with creosote, or 10 per cent. p 3 rrogallic acid ointment rubbed in daily until 
a violent reaction is produced. Adamson has recommended rubbing acid 
nitrate of mercury into the patches, and this gives very satisfactory results. 
In the larger ulcerating patches a preliminary scraping, followed by the 
application of acid nitrate of mercury or zinc chloride stick, is usually satis- 
nfactory. The use of X-Rays and COg snow has nothing to recommend it, 
and the former is very dangerous if given over prolonged periods. 

Lupus Verrucosus 

This is due to the local inoculation of the tubercle bacillus, and is chiefly 
seen in those who handle infected meat, and in those who conduct autopsies. 
It is also known as verruca necrogeriica or post-mortem wart. 

Symptoms. — The lesions usually occur on the hands, chiefly the dorsum 
and on the knuckles. The earliest lesion is a small, red, firm papule, which 
spreads slowly. The centre soon becomes raised and wnrty ; but there is always 
a well-marked inflammatory zone around this warty growth. Serum and pus 
may exude between the papillas of the wart, and the whole may be crusted. 
The lesion is generally single, and may attain several inches in diameter. 
Rarely numerous lesions are present. 

Treatment. — Small lesions arc best excised. Destruction by the actual 
cautery, or by diathermy, may be practised in some cases. In this variety 
a pastille dose of X-Rays may flatten down the warty growth, and this may be 
followed by the use of salicylic acid or mercurial plasters, or by painting with 
acid nitrate of mercury. 

Local Tuberculous Ulcers 

These occur usually as complications of tuberculosis of other organs. 
They are frequently present on the mucous membi anes, or around the orifices 
of the body. Little can be done except palliative treatment if they arc 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 

SCROFULODERMIA 

This term is applied to secondary infection of the skin from the bursting 
of deep-seated tuberculous abscesses. The lesions either take the form of a 
thick crust ovcrl}dng an area of unhealthy-looking granulation tissue, or are 
purplish-rod shiny areas surrounding a sinus. 

. The term is also applied to single or multiple subcutaneous abscesses. 
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not infrequently seen in children, which contain pus, ih which numerous 
tubercle bacilli can be found. They are sometimes called tuberculous 
gummata, • 

Treatment. — The treatment of the underlying condition is essentially 
surgical and where possible the a&cted skin should be excised, otherwise 
scraping, followed by painting with acid nitrate of mercury, is the best 
treatment. • ^ 

THE TUBERCULIDES 

These lesions, which are due to the lodgment of tubercle bacilli in the 
peripheral capillaries, with the production of a local inflammatory reaction, 
differ from the foregoing tuberculous diseases of the skin in that there is no 
tendency for the individual lesions to spread. They are thus comparable to 
the secondary syphilides, and like them are of several different types. 

The Lichenoid Tuberculide. — Symptoms. — This condition, also known 
as lichen scrofulosorum, is chiefly seen in young children with glandular 
tuberculosis. The lesions come out in crops, chiefly on the trunk, and are« 
arranged in circular or oval groups, made up of pinhead-sized acuminate 
follicular papules. These lesions may be of the same colour as the normal 
skin, or of bright red colour. There is usually a small crust on the summit 
of each papule, or sometimes a small pustule. The disease lasts from a 
week or two to many months. 

Diagnosis. — In lichen spinulosus there is less obvious inflammation, and 
a horny spine projects from the centre of the papule, which can be removed 
by forceps. 

The small follicular syphilide occurs in adults, and is associated with other 
syphilitic phenomena. 

Treatment. — No special treatment of the skin has any effect. The 
treatment is that for glandular tuberculosis. 

The Acneiform Tuberculide. — Symptoms. — This condition, also known 
as acne scrofulosorum, occurs in children and adolescents who are suffering 
from some form of tuberculosis, and chiefly affects the buttocks and thighs, 
but may be more extensive. The lesions are lentil-sized, acuminate, folli- 
cular papules and pustules, and are generally distributed discretely. They 
are of bright red colour and pustular or crusted. 

Diagnosis. — I'he affection is sometimes difflcult to diagnose from staphy- 
lococcal folliculitis ; but the individual lesions run a much slower course, and 
are usually more numerous and not painful. 

Treatment. — This is the same as for the lichenoid tuberculide. 

The Papulo-necrotic* Tuberculide. — Symptoms. — In this variety of 
tuberculide the lesions are small lentil- to pea-sized nodules starting deep in 
the dermis or in the hypoderm, eventually softening and bursting through the 
skin with the production of a small rather indolent ulcer. After healing, 
pitted scars arc left. The lesions arc usually numerous and come out in 
crops, which may continue to appear over a period of some years. The 
parts affected are chiefly the distal extremities of the limbs, e,g, the backs 
of the hands and feet, the sides of the fingers, and the extensor aspects of 
the forearms and legs. Lesions in these regions have been named folliclis. 
Somewhat similar lesions have been described on the face and termed acmtis, 
but it is still not quite clear that they belong to the same group. The 
90 V 
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eruption nearly always occurs in patients who have some other mani- 
festations of tuberculosis, and occurs chiefly in young adults. 

Diagnosis. — These cases can be distinguished from erythema multiforme 
by their deeper site of origin, and by their tendency to iflcerate and produce 
scars. 

Treatment. — ^As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous Tuberculide. — Symptoms.--Tliis condition, which 
also goes by the name of erythema induratum or BazirCs disease, is not 
uncommon, and is almost entirely confined to the legs, especially the calves, 
and is usually bilateral. It occurs chiefly in girls and young women between 
the ages of 15 and 25. The initial lesion is a deep-seated nodule, from a pea 
to a hazel-nut in size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the sldn, which becomes purplish in colour, and 
eventually softens and bursts. The ulcer thus j)roduced has a ragged edge 
and an unhealthy purplish-red base, often covered by a dirty greenish slough 
♦These ulcers are very sluggish, and take weeks or months to heal. Fresl 
lesions are constantly forming, and a dozen or more lesions may be found 
simultaneously on the two limbs. Tliere is often considerable pain in 
the lesions. 

Diagnosis. —From syphilitic gummata. — In this condition the lesions are 
less numerous — ^indeed often single — ^and are rarely so symmetrical. The 
lesions are usually painless. The edge of the ulcer is sharper and more 
cleanly cut, and the base is cleaner, or has a characteristic wash-leather 
slough. Other stigmata of sypliilis may be present, and the Wassermann 
reaction is positive. 

From the hypodermic sarcoids of Darior-Roussy. — In this condition 
somewhat similar nodules appear, but are usually fewer in number. They 
never break down or ulcerate, and occur at a later period of life. The 
tuberculin reaction is usually negative. 

Treatment. — The ulcers heal readily if the patient is kept in bed, but are 
liable to recur when she gets up again. General tonic treatment should be 
given , and in many cases sal varsan has proved 1 o be a potent remedy. Locally 
antiseptic baths and dressings are required. 

LUPUS ERYTHEMATOSUS 

An inflammatory condition of the dermis, usually chronic but occasion- 
ally running an acute course, characterised by the presence of circumscribed 
red patches, with or without adherent scales, and which on recovery leaves 
scars. 

Etiology. —This is still unknown. It has for many years been thought 
to be due to toxins of the tubercle bacillus and is frequently associated with 
tuberculosis, but cases occur in which this disease cannot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, but the 
evidence is no more conclusive than for tuberculosis. It is thought that it 
may be produced by more than one variety of toxin, or that it may be due to 
a specims organism as yet undiscovered. The disease is chiefly^ found in 
middle age, but may begm before the age of 20. It is more frequent in women . 

^ Pathology/— The cmef change in the skin is an infiltration in the neigh- 
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bourhood of the vessels of the dermis with round cells, ^hich may destroy 
the hair follicles and sweat ducts. In the epidermis there is a hyperkeratosis, 
which is especially marked at the follicular openings, so that homy plugs 
are formed. 

Symptoms. — Two main types are seen — (1) The erythematous, and 
(2) the scaly or fixed type. 

1. The erythematous type , — This is less frequent^and has a greater tendency 
to be generalised. It Ynay run an acute course or may develop into the 
scaly type. The lesions are chiefly seen on the cheeks and form circum* 
scribed disk-like lesions, raised and slightly infiltrated and of a pale red to a 

H lish-red colour. These often show patulous follicular openings on the 
Lce. They may also occur as diffuse flat non-infiltrated sheets of redness. 
This type is very apt to be associated with lesions in other parts of the body, 
particularly the backs of the hands and fingers, the arms and forcrarms, the 
ehest, neek and ears. Oceasionally an almost universal eruption appears. 
The patches may sometimes become bullous and hsemorrhage may occur 
into the bull®. These disseminated cases may be associated with acutes 
visceral diseases, such as pneumonia, pleurisy and nephritis, and even in 
the absence of these high fever may be present. Usually in this type of case, 
if the patient survives, the eruption clears up without much scarring. 

2. The scaly type . — This is by far the commonest variety, and is generally 
very chronic and localised, but may occasionally be acute and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They arc very apt to be distributed 
symmetrically in the shape of a bat’s wing on the nose and two cheeks. The 
lesions are usually irregularly shaped red patches, often sunk below the surface 
of the skin, and covered with greyish scales, which arc extremely adherent. 
When removed horny plugs are seen to penetrate into the epidermis, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
mucous membranes may be attacked, the most frequent sites being the 
vermilion border of the Ups and the palate. 

Pain sometimes occurs in the patches and sometimes they itch, but 
generally no local sensations arc present. The patient’s health is usually 
below par, and there is often considerable neurosis, but severe constitutional 
symptoms are usually absent. 

The course is exceedingly chronic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is differentiated from lupus vulgaris by the 
absence of nodules, the 8}iiiimetry of the lesions, the absence of ulceration 
and the ago of the patient ; from erysipelas, by the slowness of the spread 
and the absence of high fever ; and from erythema multiforme, by the 
chronicity of the lesions and the presence of destructive effect on the skin 
shown by scarring. 

Treatment. — The acute erythematous cases should be kept in ted and 
complications treated. All possible sources of focal infection should be re*-' 
moved. The drug which appears most to influence cases is quinine, which 
should be given in full doses. Local treatment is not usually required in the 
acute erythematous cases. 

In the chronic scaly cases, quinine and general tonic treatment are 
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indicated. Recenfly good results have been obtained by the intravenous in- 
jection of gold compounds, such as krjrsolgan, triphal or sanocrysin. Rest 
in bed is always beneficial, and the patient should not be allowed to go out 
in a strong wind or in the hot sun, as these aggravate tlfe condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. For the former 
ac. salicyl. ointment, 3 to^ 5 per cent., or plaster, 5fto 10 per cent., may be 
employed. For the latter 5 to 10 per cent, pyrogallic'acid, painting with pure 
carbolic acid, or applications for a few seconds of COg snow. Ultra-violet 
light has proved useful in some cases. 

LUPUS PERNIO 

This is a rare condition in which the nose, cheeks, ears and fingers become 
swollen and purplish in colour. At one time thought to be related either 
to lupus vulgaris or lupus erythematosus, it is noW recognised as a distinct 
^disease. It has been shown by Schaumann that the skin lesions are fre- 
quently associated with areas of rarefaction in the small bones of the hands 
and feet, and even of the larger bones. Granulomatous deposits also occur 
in the lymphatic glands and other lymphoid structures. It is merely a more 
advanced form of the cutaneous sarcoid of Bocck described below. 

THE SARCOIDS 

Under this heading have been classified a heterogeneous group of granu- 
lomata, which have a histological picture similar to that of the tuber- 
culous granulomata, but have two features which differentiate them from 
tuberculosis, i.e. — (1) the lesions rarely break down and ulcerate, and (2) the 
results to tuberculin tests and inoculation experiments are negative for 
tuberculosis. Recently, however, Schaumann has claimed that he has 
cultured the bovine tubercle bacillus from lesions of cutaneous sarcoid and 
lupus pernio. 

Two main types are recognised : the cutaneous of Boeck and the hypo- 
dermic sarcoid of Darier. 

The Cutaneous Sarcoid of Boeck 

The cutaneous sarcoid of Boeck generally attacks the face and upper part 
of the body, and may appear in small nodules or in plaques. The small 
nodular variety is usually symmetrical, and the nodules are numerous ; 
they are usually lentil- to pea-sized, firm to the touch, of deep reddish-brown 
colour, and tend to be arranged in groups, especially about the lower lids and 
chin. There is no tendency for them to break down, and they often persist 
for many months. 

The other variety is usually asymmetrical, and the lesions often single 
or few in number. They occur chiefly about the ears, nose and cheeks. They 
form either large nodules or irregular infiltrated plaques of a purplish-red 
colour, and up to 1 to 2 inches in diameter. Both these varieties generally 
occur in middle-aged adults. 

Diagnosis* — The condition has to be distinguished from lupus vulgaris, 
as brownish nodules are sometimes present. These, however, are much 
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fomer than those of lupus vulgaris, and the pointed m^tch does not sink 
into them. 

Treatment. — Some cases clear up slowly under arsenic, especially 
salvarsan, and tuberculin is said to be beneficial in some cases ; cod-liver oil 
is also beneficial. The writer has had good results from the intravenous 
injection of 3 per cent, sodium morrhuate solution, in doses of 1 to 2 c.c. once 

or twice weekly. General arc-light baths are also of considerable value. 

* 

The Hypodermic Sarcoid 

The hypodermic sarcoid chiefly occurs about the lower limbs, but may 
also be seen on the trunk. It commences as deep, rather painful nodules 
in the subcutaneous fat, which may eventually involve the slm, producing a 
localised redness. The lesions do not break down ; but some fibrous con- 
traction may be present when the lesions subside. They are not usually 
very numerous. 

Diagnosis.-^This is from the nodular syphilidcs and from the tuber*, 
culides. From the former they are separated by the absence of a positive 
Wassermann reaction, and by their chronicity ; from the latter by their 
failure to ulcerate, and by the absence of positive inoculation experiments. 

Treatment. — ^Darier recommends combined treatment with tuberculin 
and neosalvarsan. 


GONORRHGBAL KERATOSIS 

The lesions in this condition are probably produced by gonococci circu 
lating in the blood stream, although they have not been demonstrated. 

They occur in patj^nts suilering from gonorrhoeal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be afiected. 

The lesions are red patches covered with cone-shaped horny thickenings, 
and are generally numerous. In addition, a general hyperkeratosis of the 
palms and soles may occur. 

Treatment. — General treatment for gonorrhoea is required, together 
with ung. ac. salicylic, locally. 

SPOROTRICHOSIS 

In addition to those bacterial conditions which attack the skin by way 
of the blood stream, a certain number do so by way of the lymphatics. 
Lymphangitis with abscess formation from pyogenic organisms is well known, 
and the same condition in tuberculosis has already been described under the 
title of “ scrofulodermia.” Actinomycosis is another such condition, and 
has already been dealt with (p. 176). Somewhat similar conditions to the 
two last mentioned may be produced by certain fungi, of which the only one 
which requires special notice is sporotrichosis. 

Symptoms. — Infection may take place through a crack in the skin, 
usually on the hand or foot. From this a lymphangitis starts, which spreads 
up the afiected limb, and subcutaneous cold abscesses soon appear at points 
along the afiected lymphatics. These eventually burst and leave indolent 
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fungating ulcers, vrliich show little or no tendency to heal spontaneously. 
A good deal of pus or yellowish fluid exudes. 

Diagnosis. — Cases are usually diagnosed as tuberculosis; and a certain 
diagnosis can only bo Itnade by obtaining the fungus in culture. This should 
be done on Sabouraud’s proof medium and incubated at room temperature. 

Treatment. — The lesions usually disappear under large doses of potas- 
sium iodide administered internally. 

XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are produced around ^ 
deposit of a chemical substance in the tissues. Apart from this condition, 
all the granulomata whose nature is known are produced directly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. 

^ Three clinical varieties of xanthoma are recognised : (1) xanthoma 

tuberosum, (2) xanthoma diabeticorum, and (3) xanthoma planum. This 
last variety has no connection with the first two, but is considered here for 
convenience. 

Etiology. —Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other liave some disturbance of lipoid metabolism, 
often shown by an excess of cholesterin in the blood serum. This is why 
one form is seen in diabetics. The cholesterin becomes deposited in the 
tissues and causes a reaction, chiefly among the fixed connective-tissue cells 
of the dermis, particularly the endothelial cells, and a granuloma not unlike 
that seen in tuberculosis is produced . Histologically the tumours of xanthoma 
consist of large cells, arranged around the vessels, containing droplets of a 
cholesterin-fatty-acid-ester and some fat. Around these colls a varying 
degree of connective-tissue hyi)ei*trophy may occur. 

Symptoms. — Xanthoma tuberosum. — In this condition numerous 
discrete yellowish nodules appear in the skin. These increase in size and 
may form tumours as big as an orange. They arc most commonly seen on 
the extensor aspects of the limbs, especially on the elbows and knees, where 
they may form large firm tumours, but they may be seen on any part of the 
sldn. The bones, tendons, viscera and mucous membranes may also be 
involved. The colour varies from a bright yellow to an orange or red. The 
disease is usually seen in young adults. It docs not generally affect the 
general health, but is occasionally associated with jaundice. The lesions are 
very persistent. 

Xanthofna diabeticorum . — The lesions are usually smaller and more 
numerous ; they arc lentil-sized lesions and come out in crops, usually on 
the buttocks and extensor surfaces of the limbs. They disappear rapidly 
under appropriate treatment for diabetes. 

Treatment. — In the diabetic cases, the underlying disease must be 
treated. For xanthoma tuberosum no definite treatment can be laid down, 
but a diet which contains as little fat as possible should be prescribed. 

Xaidhoma planum. — ^^tiology. — ^This has been considered to be a fatty 
degeneration of the fibres of the orbicularis palpebrarum muscle, but in 
some cases an ezoess of cholesterin in the blood has been demonstrated. 
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Symptoms. — ^The lesions consist of flat, yellow, digll^tly rused patches, 
which aie often symmetrically placed, on the eyelids near the inner canthns. 
They may be as small as a pin’s hea^ or may involve almost the whole eyelid. 
Th^ prranoe no symptoms. They mostly occur in old people. 

Treatment. — ^They can be destroyed by electrolysis or by caustics, or 
removed by excision. 


C.— INFLAMMATORY DERMATOSES OP NERVOUS ORIGIN 

Apart from trophic conditions of the skin due to disturbances of the 
nervous system, and to which reference has already been made, there is only 
one condition which is known definitely to be associated with lesions of the 
nervous system, and that is herpes zoster. 

HERPES ZOSTER 

Etiology and Pathology. — This condition is associated with inflam-^ 
matory lesions of the posterior root ganglia. Some cases are the results 
of known poisons acting on these structures, as, for example, arsenic and 
the syphilitic virus. In the bulk of cases, however, no definite toxin can 
be found, and it is assumed that some unknown organism is the causative 
agent. Recently much attention has been attracted to the association of 
herpes zoster with varicella, but no common cetiological factor has yet been 
demonstrated. The condition is thought to be due to a filtrable virus. 

Symptoms. — The attack is usually preceded by pain along one or more • 
nerve trunks, generally one of the intercostal nerves, but the fifth cranial 
and any spinal nerve may be affected. In the course of a day or two crops 
of vesicles appear on an inflamed base. These vesicles are shotty and have 
little tendency to rupture. These crops are distributed along the course 
of the affected nerve. In the course of a week or so they dry up, often 
leaving a black gangrenous spot, which leads to pitted scarring. 

Herpes zoster of the ophthalmic division of the fifth cranial nerve may 
cause damage to and even loss of the eye, and in any case usually causes 
much scarring. The glands in the neighbourhood are often enlarged. Re- 
currences are very rare, and it is thought that one attack immunises against 
another. 

The neuralgic pain associated with zoster is often severe, especially in old 
people, though children are usually free from it. In an ordinary case it may 
precede the appearance of the eruption by several days, but it usually dis- 
appears when the eruption begins to subside. Occasionally, however, it 
persists for a considerable time after the eruption has subsided and may be of 
very severe character, entirely preventing sleep. It is often accompanied by 
acute hyperaesthesia of the skin. 

Diagnosis. — This is easy, on accoimt of the distribution along certain 
nerves and of the nerve pain. ^ v 

Treatment.— As far as the local lesions are concerned, it is best to avoid 
moist applications ; and, with the object of diminishing suppuration and 
subsequent scarring, they may be dressed with a bland talc and zinc oxide 
powder, or painted with collodion. 
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If, as is usual, there is pain, in the milder cases, this may be relieved by 
such drugs as antipyrine or phenacetin, in 10 grain doses, together with the 
local application of hot, dry cotton wool pads, or medical diathermy may be 
used. The application of the galvanic cdrrcnt is also effective in some cases, 
as is ionisation with quinine. In the more severe cases, bromides and chloral, 
or other more powerful hypnotics, are called for. Morphine should be avoided 
as far as possible, but should not be withheld in the extreme forms of the 
affection. • .* 

When the eruption has subsided, glycerine of atropine painted on and 
covered by hot, moist compresses is useful, and counter-irritation over the 
spine in the region of the affected nerve, either by a mustard plaster or blister, 
will allay the symptoms. Small doses of X-rays to the affected area sometimes 
produce considerable relief. 

HERPES FEBRILIS 

This is a condition to which some people, and especially children, are 
prone whenever they develop a slight febrile attack or even a slight cold. 

* etiology. — The disease is produced by a filter-passing virus, which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
related to the virus of encephalitis lethargica. 

Sjnmptoms. — The lesions consist of small groups of vesicles, on an 
inflamed base, which come out chiefly in the neighbourhood of the mouth. 
They are irregularly distributed, have no relations to any nerve trunks, and 
are generally bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. In one type, seen especially in children, 
recurrent attacks occur on the cheek, often at regular intervals and without 
any special cause. These attacks also clear up and leave no scars. A 
recurrent type is also found affecting the buttoefc in adults. 

Treatment. — bland protective ointment, such as zinc cream or Lassar’s 
paste, is all that is required. 

HERPES PREPUTIALIS 

This is the name given to small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
prepuce. The vesicles quickly rupture and leave behind pinhead-sized 
ulcers which are painful. There is no tendency for these ulcers to increase 
in size, ^l^s latter feature helps to differentiate them from both syphilitic 
ulcers and soft sores. 

Treatment. — This is the same as for Herpes Febrilis. 


D.— INFLAMMATORY DERMATOSES OF UNKNOWN ORIGIN 

In this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinical entities, but whose setiology 
is entirely obscure. The following diseases are included under this heading ; 
psoriasis, parapsoriasis, pityriasis rubra pilaris, lichen planus, sclerodermia 
and sclerema neonatorum. It must not be assumed that because these 
conditions are grouped together that they have any relationship to one 
another. 
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PSORIASIS 

A very commoxL condition characterised by the presence of red, scaly 
papules and patches of characteristic appearance on various parts of the body 
and unassociated with any disturbance of the general health. 

AEtiology. — The dijease frequently begins towards the end of the second 
decade, and is not infrequently seen in children <rom about 7 years of age 
and upwards, but is very rare in small children. Both sexes are equally 
affected. On the other hand, the first attack may occur in advanced age. 
It has been attributed to parasitic agencies, toxins of bacterial and meta- 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some cases a strong 
family history can be made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growth of the interpapillary processes, and 
corresponding elongation of the papillae. The horny layer is badly formed, 
(parakeratosis), and collections of leucocytes can be found between^ the 
horny cells. There is a cellular infiltration around the papillary vessels and 
those of the subpapillary layer. 

Symptoms. — The malady is a chronic one and may come and go 
throughout life. Usually attacks occur at quite irregular intervals, but 
in some cases they may appear at definite seasons — some appearing in the 
summer, others in the winter. The extent also varies greatly in different 
cases, some only having a few patches, others being covered with lesions. 

Tlie sites of predilection are the extensor aspects of the limbs — especi- 
ally of the elbows and knees — ^the trunk — both back and front, but especi- 
ally the waist region, the scalp and, more rarely, the face, nails and palms 
and soles. 

The lesions begin as pinhead-sized papules, and are from their very 
beginning surmounted by a small silvery scale. The individual lesions 
usually spread centrifugally and may eventually attain great size. Usually, 
however, they join with other patches and so form plaques, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
scaling persists even in the largest patches, though in chronic treated cases 
the surface of these patches may appear to be highly polished ; on scratch- 
ing, however, with a sharp instrument the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous sheet, and underneath is found a shiny, dry red surface which, 
on examination with a lejijs, shows the dilated papillary vessels as tiny red 
points. 

The arrangement of the lesions varies. In some cases the body and 
limbs are studded with lesions the size of a small pea or a three 2 )enny-piece 
(psoriasis guttata) ; in others the lesions are larger (psoriasis nummulata) ; 
in some the centre of the lesions clears up, leaving rings (psoriasis circinata), 
and the rings may run together, forming gyrate figures (ps. gyrata). Occa- 
sionally the crusts are very thick (ps. rupioides), and this is especially the case 
on the scalp, where the hairs prevent the scales from falling off. 

In some cases the lesions remain small and confined to the follicles (folli- 
cular psoriasis), and these may occasionally group into patches. They may 
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also come out aloirg scratches on the skin. When the nails are afiectedi 
either small pinhead-sized pits may be produced, or the whole nail may 
be forced up by lesions occurring in the i^ail bed, the nail eventually breaking 
up and thick masses ot scales being found beneath it. The palms and soles 
are less frequently involved, but when they are affected circumscribed red 
patches form, associated with scaling and fissuring in the deep folds. The 
mucous membranes are not affected. , 

The lesions vary from 4 pale to a dark red in colour, and on clearing up 
usually leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usually no subjective sensations, but occasionally itching is 
present. The general health is not affected. 

Diagnosis. — This disease may resemble the secondary papulo^squamous 
syphilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed no infiltration 
can be felt, and that the surface left is smooth, dry and studded with numerous 
rsmall red points ; that pigmentation is generally absent or little marked ; 
that the lesions are mainly distributed on the extensor aspects of the limbs, 
and that the scalp may be extensively involved without loss of hair ; and that 
other signs of syphilis, such as general adenitis and involvement of the mucous 
membranes, are not present. The Wassermann reaction and the effect of 
treatment will generally confirm a clinical diagnosis. 

In schorrhoeic dermatitis the scales are greasy, tlic patches spread by 
aggregation of follicular papules, and the scalp, face and centre of the chest 
and back are chiefly affected. The lesions respond quickly to sulphur, which 
is not the case with psoriasis. 

In eczema itching is marked, when the scales are removed a moist surface 
is left, and the lesions are made up of aggregation of papules and papulo- 
vesicles. 

In pityriasis rosea the scaling is usually in the form of a collarette, the 
lesions are of a pale pink colour, and the limbs are little affected, especially 
below the elbows and knees, 

, In lichen planus some ty]ncal papules can almost always be seen, the 
lesions have a characteristic lilac or purple colour, the flexor aspects of the 
limbs are most involved, and itching is generally intense. 

Treatment. — Internal treatment is considerably employed, but it is 
difficult to estimate its value. Arsenic is the most valuable drug, and should 
be given in increasing doses up to the limit of tolerance, but should be entirely 
discarded if no effect is produced. Fowler’s solution, iii, t.d.s. and upwards, 
and pil. asiatica are chiefly employed. Recently mercury-salicyl-arsenate 
(enesol) has been used by intramuscular injection with success. Arsenic 
should not be given when lesions are coming out rapidly. In these oases 
salicin, gr. xv, t.d.s., and thyroid extract, gr. i, t.d.B., have been recommended 
by Crocker and others. Lately emulsions of sulphur and colloidal sulpl^ur 
have been given with good results. 

Local treatment is the most efficacious, and ohrysarobin gives the best 
results, but is messy, stains linen permanently, and is liable to set up a severe 
dermatitis if used carelessly. It is best applied in 6 per cent, to 10 per cent, 
ointment rubbed into the patches daily, after the scales have been removed 
in a hot bath with the aid of soft soap. A Gferman proprietary preparation, 
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named Cignolia, is a less messy clirysarobin substitute, and used as an oint- 
ment, in the strength of gr. | to the ounce, is a very efi^iont remedy. 

If this treatment is carried out thoroughly for 3 or 4 weeks the patches 
will disappear. This treatment is best carried out in hospital or in a nursing 
home, and is not suitable for out-patient treatment. Pyrogallic acid ointment 
10 per cent., oil of cade ointment 20 per cent., or an ointment^ consisting of 
ac. carb. 2 per cent., ac« salicyl. 3 per cent., soft soap 4 per cent., and sulphur 
5 per cent, may be used. If the patches becofiie inflamed they are best 
treated temporarily with linimentum calaminsB. Isolated resistant patches 
may be treated by a pastille dose of X-Bays, but this cannot be often repeated. 
For the scalp, the crusts should be removed with soft soap, and the pyrogallic 
or sulphur and carbolic acid ointment recommended above applied. This 
latter ointment is useful in psoriasis of the nails, after the nail has been cut 
away and the scales removed. 

PARAPSORIASIS 

This is a term applied to certain rare forms of resistant er 3 rthemato- 
squamous lesions which occur on the body. Three types are recognised — 
(1) parapsoriasis en gouttes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

etiology. — Nothing is known of the aetiology of these conditions. 

Symptoms. — Parapsoriasis en gouttes occurs as pea-sized or slightly larger 
red spots, oo vered by fine branny scales, chiefly on tlie upper part of the trunk. 
In some cases necrotic lesions occur. 

Parapsoriasis en plaques occurs as symmetrical patches, oval or linear, 
of pale yellow or red colour, with a shiny surface or covered by fine scales, 
and occurring chiefly on the logs, thighs and lower trunk. 

Parapsoriasis lichenoides forms a reticular pattern, chiefly on the extensor 
aspects of the ui)per limbs. The lesions are red or purplish in colour and the 
surface is either shiny or covered with fine scales. 

Treatment. — These cases are very resistant to treatment, but should 
be dealt with on much the same lines as psoriasis. 


PITYRIASIS RUBRA PJUARIS 

This IS a rare dise.ise characterised by the appearance of follicular papules, 
with horny spines, which tend to involve the whole cutaneous surfece and 
eventually produce a generalised dermatitis resembling pityriasis rubra of 
Hebra. , 

Etiology. — This is very obscure. It is thought by some observers to be 
a follicular form of psoriasis, but at present there is no conclusive evidence. 
The disease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Symptoms. — The lesions are of two types : red follicular papules with 
horny spines, which are chiefly seen on the extensor aspects of the limbs, and 
especially on the dorsum of the hands and fingers ; and red scaly plaques 
or sheets, which involve the scalp, face and trunk. Either of these types 
may predominate. Where the former type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosis of the palms and soles 
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develops, with fissu^ring of the deeper folds, and the nails become pitted and 
brittle. Ectropion followed by conjunctivitis may occur. The mucous 
membranes usually escape. The malady«does not seriously affect the general 
health, and subjective symptoms are usually absent. < 

Treatment. — No specific treatment is known. Thyroid extract has 
been recommended, but the results are very uncertain. Bran and alkaline 
baths, followed by inunctions of ac. salicyl., grs. x, gJycer. amyl., adip. lanee 
hydosr., aa gss., seem to gi\re the best results. 

PITYRIASIS ROSEA 

A widespread eruption of pinkish macules and papules of round or oval 
outline, with branny scaling, which does not usually extend to the periphery 
of the lesion. 

AEtiology. — This is still obscure. It was originally thought to be of 
parasitic origin, probably owing to the resemblanfce of the lesions to ring- 
;worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, as it occasionally has a sudden 
onset with slight fever and malaise. One attack is said to confer immunity, 
though this is not absolute, and it seems to occur at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The disease 
occurs chiefly in children and young persons, but no age is exempt. 

Symptoms. — The eruption usually comes out suddenly, and the onset 
may, though this is not usual, be accompanied by slight fever, malaise and 
sore throat. In some cases the general outbreak is preceded by the appear- 
ance of a single patch, the “ herald patch, which may appear a week or 
10 days before the general eruption. The lesions are usually most profuse 
on the trunk and central portions of the limbs, the distal parts of the 
latter escaping. The face, neck and scalp may be affected, but this is not 
common. 

The lesions are pinkish macules or papules, mainly macules, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
arranged in lines parallel to the ribs, and the larger patches are oval. When 
the lesions reach the size of a pea, central scaling commences, and as the 
lesions grow the scales tend to form a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal skin tint. Sometimes pinhead- 
sized foUiclar papules of skin colour are seen among the lesions in 
considerable numbers. In rare cases vesicles and bullae form. 

Subjective symptoms are usually absent, bujj sometimes itching is a 
prominent feature. The rash usually lasts about 4 weeks and then dis- 
appears, but it may persist for several months. 

Diagnosis. — Seborrhceic dermatitis is distinguished by its greasy scales 
and by its distribution ; secondary syphilis, by the presence of other syphilitic 
lesions ; and ringworm, by the small number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment. — No internal treatment is known to affect the disease. In 
the early stages a simple coal tar and lead lotion can be used, as this allays 
itching if present. Cmce the rash is fully developed a daily warm bath, 
followed by the application of 3 per cent, salicylic acid in linimentum calcis, 
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will usually cause the lesion to disappear. If there im fever the patient 
should be put to bed. 

• LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angular 
papules of pinkish or lilac colour tending to be localised in special areas. 

Etiology. — The d^ease occurs chiefly in adylt life and is very rare in 
young children, Two views are held as to its aetiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham-Little has pointed out 
that it has not appreciably increased as a result of the late war, which might 
have been expected if such was the main factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology. — The microscopic anatomy of the papules is very character- 
istic. There is a circumscribed, dense, round-cell infiltration in the upper 
part of the dermis beneath the papule, and the epidermis is much thickened.* 
The papilla) are flattened out. The granular layer is irregularly thickenecl 
and there is a hyperkeratosis, most marked at the orifices of the hair follicles 
and sweat ducts. 

Symptoms. — The most common variety is the localised type. The lesions 
are chiefly found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the shins. The 
trunk, especially the lower part, the palms and soles, and the penis are also 
occasionally involved. The mucous membrane of the mouth is frequently 
attacked. The lesions on the skin are discrete, lentil-sized papules, raised 
sharply from the skin, with polished shiny surface and usually of lilac colour. 
They have a curious and typical angular outline, due to the fact that they 
are bounded by the fine lines of the skin, and sometimes they are definitely 
umbilicated. Frequently the papules arc arranged in lines along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and resemble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepenny-bit, and the 
horny layer over them is much thickened. 

In the mouth irregular dead white patches are found, usually on the 
tongue or inner aspect of the cheeks. 

Several other types of lichen planus are seen. In one variety the lesions 
form rings and gyrate figures {lichen planus annularis), while in another 
atrophy occurs (lichen planus atrophicus). In a large number of cases the 
horny layer is much thickened (lichen planus hypertrophicus), and this is 
especially seen on the legs, where warty patches occur (lichen planus verru- 
cosus). Occasionally the lesions are arranged in a single line, sometimes 
following the course of a nerve (lichen planm linearis), and very occasionally 
bullse and vesicles may occur. Rarely cases are met with in which the 
papules are few in number, and very much hypertrophied, forming dome- 
shaped tumours, which itch intensely (lichen obtususi). 

Another variety is an acute generalised type in which a large number of 
lesions are scattered difiusely over the trunk and limbs. In this type the 
papules are pale pink in colour and not so raised as in the chronic forms. 
Even in these cases the face and scalp almost invariably escape. 
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In association vith the above-mentioned lesions small groups of follicular 
papules with horny spines may be found. The same condition is some- 
times found independently of lichen planus and has been called lichen 
'pilaris or spmulosus,' Whether these latter cases have the same origin is 
still unsettled. Graham-Little has reported the association of this type 
with atrophic alopecia. 

Lichen planus lesions are almost invariably a^^.companied by intense 
itching and often by marked neurotic manifestation, but otherwise the 
health remains good, though slight fever may accompan}r the acute cases. 

The disease runs a very chronic course and is sometimes very resistant 
to treatment. 

Diagnosis. — This is usually easy, as the lesions are very characteristic. 
The diagnosis from psoriasis has already been dealt with. From lichonifica- 
tion (lichen simplex chronicua of Vidal), which is produced by friction on the 
skin, the diagnosis is made by the fact that the latter only occurs in circum- 
scribed patches, and that the typical discrete papules of lichen planus are 
/•absent. 

Treatment. — In the acute generalised cases rest in bed is essential, and 
it is of the greatest service in chronic cases, materially shortening their 
course. Arsenic is looked upon as a specific, but may require to be pushed ; 
salvarsan has been recommended by some authors. As in psoriasis, arsenic 
is not advised in cases in which the eruption is coming out, these cases doing 
best on mercury ; liq. hydrarg. perchlor., 7y i, t.d.s. If the irritation is very 
bad, bromides or some hypnotic at night may be required, and for this 
symptom lumbar puncture has been recommended. 

For local treatment anti-pruritic lotions and ointments are required ; of 
these ichthyol, oil of cade, coal tar, carbolic acid and menthol arc most useful. 

For the hypertrophic patches, ac. salicylic plaster, followed by X-Raj s 
or CO.T snow, is the mo.'jt satisfactory method of treatment. 

SCLERODERMIA 

This is a condition of hardness and rigidity of the skin, caused by the 
overgrowth of fibrous tissjue, which is probably of inflammatory origin. It 
is met with in two forms — (1) Generalised sclerodermia» and (2) localised 
sclerodermia or morphoea. 

etiology.-— Nothing is known of the cause. It is chiefly a disease of young 
adult life and is more common in women than in men. It has been variously 
attributed to a tropho-neurosis, to alterations in endocrine secretion, to an 
endarteritis, and to a primary hyperplasia of the fibrous tissue of the skin. 

Pathology. — There is an overgrowth of the fibrous tissue bundles in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissue in 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
by pressure and excess of pigment may be present. 

Symptoms.—*!. Generalised sclerodermia , — This condition mav appear 
rapidly or slowly. In both cases a disturbance of the general health, suen as 
fever, joint pains^ neuralgia or itching, may precede or accompany the attack. 
Stiffness of the parts involved is often the first symptom, and this may spread 
rapidly or slowly till it produces fixity of the joints, followed by progressive 



SCl^REMA NEONATORUM 1439 

wasting of the muscles. Breathing'^may become di£GicuIt, owing to fixation 
of the skin of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and mou|h. The skin appears swollen and glossy 
and is very hard ; the deeper structures are fixed and the furrows of the skin 
disappear. The colour of the skin may be normal or waxy in appearance. 
The lesions are usually symmetrical and the mucous membranes may be 
affected. These cases may occasionally clear up spontaneously, but often end 
fatally. • • 

Occasionally the disease begins in the hands. The skin is drawn tightly 
over the fingers, fixation of the joints occurs and atrophy supervenes, so that 
the fingers become pointed. This type Ls called sclerodactylia. 

2. Localised sclerodermia or morphcea. — In this type the lesions vary from 
the size of a pea to large patches involving almost all the back or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed below the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in bands ; or again they may be of dead white colour^ 
with more or less irregular edges, and of normal consistence. This latter type 
is one of the forms of so-called white-spot disease. 

These cases run a very chronic course, often of many years, and are 
resistant to treatment. 

Diagnosis. — From sclerema neonatorum, by the age of the patient and 
the fact that this condition is confined to the subcutaneous fatty layer. 

Treatment. — In generalised cases, the patient should be kept warm, and 
massage and hot air baths given. Cod-liver oil internally is of value. Th)nroid 
extract is largely given in all varieties, but its action is very uncertain. In 
morphcea, fibrolysin injections have been given with success. X-Rays are 
claimed to be beneficial. Treatment, however, Is unsatisfactory. 


SCLEREMA NEONATORUM 

This condition has no relationship to the foregoing. It occurs in newly- 
born infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

etiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature and to a low percentage of olein of the fat. 
There is evidence of a deposit of crystals in the tissues, and of a well-marked 
proliferation of the reticulo-endothelial cells in the neighbourhood of these 
deposits, but the chemical nature of the changes is still undetermined. 

Symptoms. — The affection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very hard , and does not pit on pressure. 
The edges are well-defined. A certain number of cases die, but in the less 
severe cases the patches disappear in a month or two. A generalised 
hardening of the fat occurs all over the body in infants suffering from 
severe diarrhoea, but this condition appears to have no relation to that 
just described. 

Treatment. — The child should be kept warm and given plenty of nourish- 
ment. Cod-liver oil is said to be very beneficial. 



1440 


DISEASES OF THE SKIN 


E.—THE LYMPHO-GRANULOMATA 

These cases form h bridge between t)ie inflammatory^ dermatoses on the 
one hand and the new-growths on the other. The lesions in many ways 
resemble the granulomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions are included — (1) Leukeemia cutis, (2) 
lymphadenoma cutis, and (3) mycosis fungoides. ^ 

LEUKEMIA AND LYMPHADENOMA CUTIS 

Symptoms. — In both these conditions itching maybe a marked symptom ; 
sometimes it occurs without any cutaneous lesions, while at other times very 
persistent urticarial or prurigo-like lesions are present. Hssmorrhages may 
occur into the skin, and in some cases exfoliative dermatitis is present. 

The more characteristic lesions are, however, granulomatous infiltrations 
of the skin, which form tumours, either in certain localities or more or less 
•^tll over the skin. In the former case the face is most affected, the tumours 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in size, and 
are usually of a dull purplish-red colour. Most of the cases recorded occur in 
lymphatic leukaemia, but a few have been reported in the myeloid cases. 
They also occur in Hodgkin’s disease, but there is great difficulty in distin- 
guishing aleukaemic leukaemia from Hodgkin’s disease, unless the glands have 
been examined microscopically. 

Treatment. — This has been dealt with in the articles on Leukaemia and 
Hodgkin’s disease (pp. 791 and 751). 

MYCOSIS FUNGOIDES 

A chronic inflammatory dermatosis witli a lendency to form granulo- 
matous tumours, which usually ends fatally. 

etiology. — It is a disease of late middle life, and more common in men. 
Its cause is quite unknown, but it is probably an infective process and closely 
related to leukaemia, though no characteristic blood changes have been 
observed. 

Symptoms. — In the early or premycotic stage tlic most frequent lesions 
are patches of redness and scaling, associated with intense itching. After a 
time these lesions become infiltrated and raised above the surface of the skin. 
Later, tumours appear in these patches, usually about the size of an orange, 
but not infrequently much larger. The epidermis .over them gives way and a 
fungating mass is produced. These tumours are usually multiple. 

Sometimes the initial lesion takes the form of an eczema, an urticaria or 
a dermatitis exfoliativa, but in all these cases itching is a prominent symptom. 
In other cases the tumours appear without any pre-existing dermatosis. 

The course is slow, and the general health is affected first by loss of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis. — This may be very difficult in the premycotic stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coming to a diagnosis. 
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Treatment* — The only treatment known to benefit these cases is X-Bays 
or radium. Either of these will keep the lesions quiescent for a considerable 
time, but recurrence generally tal^s place sooner or later. Arsenic and 
antimony may also Jbe given. 

A. M. H. Gray. 


V. TUMOURS OF THE *SKIN 

Tumours can be divided into epithelial and connective-tissue tumours, 
and each of these varieties into benign and malignant. 

BENIGN EPITHELIAL TUMOURS 
WARTS 

These are benign epithelial tumours, characterised by an overgrowth of 
the prickle-cell layer, or wUhout hyperkeratosis, and produced by an 
infective agent, which appears to bo a filter-passing virus. The following 
types are recognised : 

1. Verruca vulgaris . — This is the contmon wart which is so frequently 
met with on the back of ilie IkukL, but may occur on the face and other parts 
of the body. The lesions aie i«iised tumours, varying in size from a pinhead 
to a filbert, and are usually discrete, but may group to form larger swell- 
ings. They have a rough suifaco, use shaiply fiom the surrounding skin, 
and are skin-coloured. Histologically they show great hypertrophy of all 
the epithelial layers, with dow'nward growtli of the interpapillary areas, and 
a corresponding papillary elongation. They occur chiefly in children. They 
are inoeii]id)le iiom one spot to another, and from one individual to another. 

Treatment. — Isolated lesions are best removed by the application of 
COg snow for from 15 to 40 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or even the actual caut-ery. When very numerous, magnesium ionisation 
or X-Rays are most satisLiclory. 

2. Verruca plana jurcnilf^ are pinhead-sized warts, seen chiefly on the 
face and hand^^ of children, though they aic met w ith in adults. They have 
smooth Ih.r to]K, aiid <ire usually very numerous. 

Treatment. — They aie be^t treated by touching with the galvano- 
cautery, or by m.igne.siuni ionisation 

3. Verruca plantaris.- T’his is a wart which occurs in the centre of 
the ball of the foot, and lia^ tlm ap[)e*i]Mnce of a coin, because it is sur- 
rounded by a hyporkeratolic ring, and on nci ount of the pressure on the foot 
does not stand up above the level ol this ling. It is, therefore, often mis- 
taken for a corn. It is usually exircmely painful. 

Treatment. — The most satisfactory treatment is by X-Rays; a full 
pastille dose is usually sufficient ; but occasionally larger doses are necessary, 
the surrounding zone being carefully screened. These warts may also oe 
removed by salicylic acid plaster, followed by touching with acetic acid or 
by COg snow. 

4. Voruca filiformis, — These minute warts are usually about 1 mm. in 

91 
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diameter at theiic base, with long filamentous processes. They are some- 
times found on the face ; but chiefly occur on the genitals, and around the 
anus. They frequently occur in veryjarge numbers, forming cauliflower- 
like growths. Tliey "are often seen in cases of gonorrhoea, and are sometimes 
known as gonorrhoBal warts ; but they may be present apart from this disease, 
and are probably due to some other infecting agent. In these warts there is 
very little overgrowth of the horny layer. ^ 

Treatment. — Locally antiseptic applications, such as 1 in 1000 per- 
chloridc of mercury in spirit painted on frequently, or silver nitrate 3 per 
cent, in sp. jeth. nitros., will cause them to dry up, or they may be removed 
with the galvano-cautery. 

5. Keratoma senile . — These so-called senile or seborrhooic warts are 
commonly seen on the face, back and chest of old people ; but may oecur in 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skin. They are soft to the touch, and have a slightly 
warty surface. Their colour varies from yellow" to a deep black, and they 
may itch a good deal. The distribution is much the same as for seborrhceic 
dermatitis. 

Treatment. — Washing with soap and water, followed by the application 
of 10 per cent. ac. salicyl. ointment will often remove them. Failing this, 
[»aintiiig with trichloracetic acid, freezing with COj snow, or a pastille dose of 
X-Rays should be employed. 

ACANTHOSIS NIGRICANS 

This is a rare coiulition in which warty })igmcnted growths appear on 
tlie neck, axillae, groins, umbilicus, and flexures of the limbs and on the face. 
These growths often fungate and suppurate, especially in moist areas. In 
addition areas of pigmentation and scattered warty growths may occur. 
The mucous membrane of the lips, checks and tongue may be affected. In 
a large proportion of cases abdominal malignant growths have be(‘n found ; 
but in other cases no such complication exists. The nature of the condition 
is not understood. 

Treatment. — No treatment is Icnown to affect the condition. 


THE DYSKERATOSES 
MOLLUSCUM CONIAGIOSUM 

In this condition small tumours appear on the skin which, like the warts, 
are infective and probably produced by a filter-passing virus. They differ 
from warts, not only in clinical characters, but in the peculiar degenerative 
changes which occur in the process of horny cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and horny layer of large cells containing large trans- 
parent oval bodies. These are Imown as ** psorosperms,*’ and at one time 
were thought to be coccidial bodies, but are now considered to be degenera- 
tions of the cell protoplasm. 

Symptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a wlute or pinkish colour, with a smooth glistening surface. They may 



RODENT ULCER 


1443 

appeal anywhere on the skin. They are dome-shaped, und have a central 
pit, in the floor of which the thickened homy layer can be seen. Not in- 
frequently they become inflamed. • 

Treatment. — 1^ taking a sharpened match, and introducing it into 
the central depression, the whole homy mass can be forced out, and if the 
cavity be painted over with pure carbolic acid a cure will result. 

* DARIER’S DISEASE * 

This is a very rare condition of the skin usually seen in young adults 
in which an eruption of follicular papules develops on the face, scalp, 
abdomen, back, and the flexor aspects of limbs. The lesions run together 
and form warty-looking masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but the general health is not afiected. 

Microscopic examination shows similar changes to those seen in mol- 
luscum contagiosum, namely, an irregular hyperkeratosis with formation 
of “ psorosperms ” in the region of the granular and Malpighian layers of the 
epidermis. 

Treatment. — This consists of baths and the application of kcratolytic 
agents, such as salicylic acid. 

PAGET’S DISEASE OF THE NIPPLE 

This is a chronic affection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply defined, red, oozing area involving the nipple, 
the areola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, “ psorosperms ” 
are seen under the microscope. The surface horny layer is mostly lost, and 
the deeper layers of tlie epidermis are much hypertrophied and oedematous, 
but show no obvious epitheliomatous proliferation. 

Treatment. — Amputation of the breast is the only trestment that can be 
advised. 


MALIGNANT EPITHELIAl. TUMOUES 
• RODENT ULCER 

A slowly growing epithelioma usually single, but sometimes multiple, 
which may cause considerable local destruction of tissue but does not form 
metastnse®. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell epithelioma. In section epithelial processes are seen penetrating into 
the underlying dermis and subcutaneous tissue ; but the processes are bounded 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form in these processes no cell-nests are formed. 

Symptoms. — The lesions chiefly occur in old people ; but this is not . 
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always so. They also rarely begin anywhere but on the face, and then chieflv 
in the neighbourhood of the eye, or on the nose or cheek. At first a small 
raised white nodule appears, with smalj vessels coursing over it. Then, as 
it spreads, an ulcer forms in the centre, but the raised intensely hard white 
border persists. If not treated a great deal of tissue destruction occurs ; the 
nose may be destroyed, or the antrum perforated, and the whole of the nasal 
cavities opened up. In advanced cases practically the whole face is 
destroyed. Some cases, * however, remain superncial, spreading slowly, 
the older parts healing as the lesion spreads. Multiple lesions are not 
very rare. 

Benign forms are also recognised. In one the lesions are pea-sired or 
slightly larger nodules, scattered over the face, and of the same type as the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Brooke under the name of epithelioma adenoides 
cysticum. Another benign type is seen in which multiple walnut-sized 
tumours form on the scalp. A third type occurs in the form of multiple 
* psoriasiform patches on the trunk, and has been named by Graham-Little 
eryihematoid henign epithehoma. 

Diagnosis. — This can always be made in cases of doubt by microscopic 
examination. 

Treatment. — Excision is the best treatment when possible ; but excellent 
results are obtained by radium. CO2 snow has been advocated for early 
cases, and the results obtained are excellent. In advanced cases, which 
are unsuitable for surgical treatment, scraping followed by the application 
of arsenic paste has given good results, and diathermy is also useful. 

SQUAMOUS EPITHELIOMA 

In this condition rapidly growing tumours form, which ulcerate and cause 
local destruction of tissue, and also cause secondary glandular involvement. 
It is chiefly a disease of old age. 

Pathology. — Sections show an irregular proliferation of the Malpighian 
layer, with the formation of cell-nests, and the limiting basal layer is 
absent. 

Symptoms. — The lesions begin as nodules, much like those of rodent 
ulcer, but they spread much more rapidly and either form irregular deep cut 
ulcers, without the characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or cauliflower-like growths. The glands 
may be involved, and general dissemination may occur. The condition may 
sometimes supervene on pre-existing non-maUgnant conditions. It may 
commence in a keratoma senile, in the warty conditions which occur in 
oases of atrophy of the skin due to exposure to tropical sun, on an old lupus 
sear, on X-Bay dermatitis, in xerodermia pigmentosa, in arsenical keratoses 
and in tar molluscum. 

Treatment. — This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. Radium is now 
extensively used in treating these growths. In the case of epithelioma 
complicating lupus vulgaris, however, secondary glandular involvement 
does not apj^z to occur, and local destruction with arsenic paste, or by 
diathjermy, gives even better results than ezoiaion. 
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TUMOURS OF THE APPENDAGES OF Tiffi SKIN 
mUUM 

In this disease pinhead-sized yellowish-white bodies are seen in the 
skin of the face, chiefly ^on the chee^, eyelids and forehead. They are often 
very numerous. They can be shelled out, and^re found to consist of a 
whorl of epithelial cells. Their origin is unknown, but they are probably 
derived from the lanugo hair follicles. 

Treatment. — These tumours can be destroyed by electrolysis. 

SEBACEOUS CYSTS 

• 

These are painless cystic swellings chiefly found on the scalp, face, ears, 
back and scrotum. They vary in size from a pea to an orange. When 
incised they are found to be filled with cheesy matter. They are either du^ 
to blocking of the sebaceous duct, or according to some authorities they are 
of embryonic origin. True dermoid cysts of the skin are also found. 

Treatment. — Excision is the most satisfactory method of treatment. 

ADENOMA SEBACEUM 

A symmetrical eruption of pinhead-sized, bright red papules, of con- 
genital origin, on the face. It commences very early in life, and is often 
associated with mental defect — in fact, cases are most often seen in asylums. 
The lesions are distributed chiefly over the nose and cheeks, and consist of 
hypertrophied sebaceous glands and numerous capillary vessels. 

Treatment. — The lesions can be destroyed with the galvano-cautery, by 
electrolysis or by diathermy. 

Tumours of the sweat glands and ducts are so rare as to need no description 
here. 


CONNECTIVE-TISSUE TUMOURS 
KELOID 

This is a fibrous tumour developing in a scar. The mere overgrowth of 
a scar is sometimes referred to as a hypertrophic scar, while the term keloid 
is limited to those cases ip which the tumour extends beyond the original 
limits of the scar. In this latter condition processes often pow out in all 
directions like tentacles, and also in some cases the condition appears to 
start spontaneously from the normal skin ; but there can be little doubt 
that some small abrasion was present. Small keloids often appear after 
acne vulgaris, varicella and other dermatoses which lead to scarrmg. There 
can be little doubt that this fibrous overgrowth is due to some chronic bacterial 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and X-Rays. ; 
With the latter, pastille doses given at about two months’ interval on two or ; 
tl^ee occasions give satisfactory results. 
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‘fibroma— MOLLUSCUM FIBROSUM 

Hard fibromata of tihe skin are rare, a&d usually occur in pear-sized nodules 
scattered about the skin. Soft fibromata are common, &nd are met with as 
small pedunculated tumours, chiefiy on the trunk. They may occur in large 
numbers, and are then described as molluscum fibrosum. In this condition 
the tumours vary in size (^om a small pea up to sereral inches in diameter. 
Not only the slan but the mucous membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely disfigure the part from which they arise ; this condition is called 
dermatolysia. Not all the tumours are pedunculated — as some are sessile — 
but all have the same softness. Some definitely surround nerve trunks, 
and it has been thought that they all develop in connection with tlie nerve 
fibres ; hence they are often called neuro-fibromata or plexiform neuromata. 

In some cases true neuro -fibromata and mollusQum fibrosum lesions occur 
in combination with pigmented spots about the body. This syndrome is 
‘called Recklinghausen's disease^ and is sometimes associated with mental 
disturbance. 

Treatment. — Nothing can be done except surgical removal of the 
tumours, and this is only occasionally necessary. 

LIPOMATA 

These are soft freely movable lobulated tumours in the subcutaneous tissue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposis, and is referred to as Dercum's disease (p. 514). 

Treatment. — Excision is the only treatment. 

MYOMATA 

Small multiple tumours of the size of a pea arc sometimes found which 
have the structure of leiomyomata, and arise from the arrcctores piloriim 
muscles. The lesions are often numerous, grouped and painful. 

Treatment. — The cautery, or excision, is the only treatment. 

MULTIPLE IDIOPATHIC SARCOMA OF KAPOSI 

This is a curious condition chiefly seen in old people, and generally in the 
natives of Eastern European countries ; but cases have arisen de novo in this 
country. The lesions occur chiefiy in the region of the ankles, but have also 
been found on the hands and on the trunk. They are irregularly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of infiammatory origin, or is a species of nrovus 
is as yet undecided. The condition does not affect the general health. 

Treatment. — No treatment is known to affect the condition. 

SARCOMATA 

Both round- and spindle-celled earoomata have been found arising in 
the skin, but are rare. They may be single or multiple, of any size, sessile or 
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pedunculated, and are usually of a purplish-red colour, ^hey tend to break 
down and produce fungating ulcers, and run a rapid course ending in death 
unless removed in the early stages. ^ 

Treatment. — This is purely surgical. 

NiEVI 

This term should be -applied only to certain n€«v formations of congenital 
origin ; but in practice certain other conditions have been included. They 
fall into four classes — (1) Vascular nsevi ; (2) lymphatic nsevi ; (3) pig- 
mented nsevi ; and (4) hyperkeratotic naevi. 

Vascular N-avi. — There arc two chief varieties, tlie capillary and the 
cavernous naevi. 

Capillary ncevi . — These jiaevi are essentially dilatations of the capillary 
vessels of the papillary and subpapillary layers of the dermis. They form 
flat red patches of varying size. They may be small pea-sized lesions, or 
they may practically cover the whole body, including the mucous mem- 
branes. When they occur in large patches they are called port-wine stained 

The lesions are usually not raised and not infiltrated, the only change 
being in the colour of the skin, which is red or purple in the affected areas. 
Sometimes, however, thickenings occur irregularly throughout the patches. 
On examination with a lens the capillaries can often be seen. These nsevi 
are either present at birth or appear vshorlly afterwards. They fend to get 
paler as nge ndvances, but rarely disapj)ear. 

Treatment. — These cases arc very difficult to treat, especially the more 
extensive ones. COj is useless, unless the apiJication is sufficiently long to 
destroy the skin. Radium, though sometimes successful in removing the 
nssvus, is inclined to produce atrophy and telangiectases in its place. The 
best hope in disfiguring cases rests with excision and plastic surgery, though 
some fair results have been obtained with diathermy. 

Cavernous ncevi, — These are soft or hard tumours, which appear as bright 
red sharply defined swellings raised above the level of the skin or as purplish 
indurations in the skin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consist of a fibrous stroma 
surnmnding irregular blood spaces, the whole being more or less encapsuled. 
The tumours vary much in size and extent, some being as large as a cricket- 
ball or larger. Any part of the body may be affected, but they are frequent 
on the face and scalp, the lips and eyelids often being attacked. 

Treatment. — Small tumours are best treated with COj snow, one ex- 
posure of 15 to 30 seconds^ being sufficient to remove them. Larger tumours 
may be dealt with by repeated applications of snow, but they do better with 
multiple punctures with a fine galvano-cautery at dull red heat. In some 
situations excision is the best treatment, while radium can often be used 
with success. Electrolysis was formerly much employed, but is slow and 
has been superseded by the methods mentioned above. It is often advisable 
to abstain for a time from active treatment, as there Ls a tendency for the 
tumours to disappear spontaneously. 

SteUate ncevi, — These are not strictly nsevi at all — that is, they are not 
congenital growths. The cause is not clear, but they may be degenerations 
or possibly traumatic dilatation of venules. The lesions consist of a central 
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pinhead-sized dilatation of a venule, with a stellate arrangement of dilated 
vessels running into it. They are seen chiefly in children on the face, but 
also occur in adults. It has been thought that insect bites may be a deter- 
mining cause. V 

* Treatment.-^If the central vessel is destroyed by a fine galvano-cautery 
or by electrolysis the lesion will disappear. 

Lymphatic N.fflvi. — Synonym. — Lymphangioma jpircumscriptum. 

This occurs as a raised circumscribed patch of skin colour, which on 
close examination is seen to consist of closely grouped vesicles, varying in 
size from a pin’s head to a lentil. There may be a few discrete vesicles 
surrounding the main patch. In some cases, too, the surface is warty. The 
patches appear at or soon after birth, but may come out later. Microscopic 
examination shows dilatation of the lymphatic vessels of the dermis, with or 
without epidermal hypertrophy. 

Treatment. — Excision, cauterisation or treatment by radium are the 
three methods applicable. 

Pigmentary Nisvi or Moles. — Naevi of this class are very numerous 
and vary considerably in type. They may consist of pigmented patches of 
varying size and various depth of colour from a pale yellow to a deep black. 
These may be associated with liairy growths. In other cases smooth lobulated 
pigmented tumours may occur on any part of the skin. Some cases have 
a rough, warty surface, while others are hairy. Tliey may be quite small, 
no larger than a pea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. TJioy may appear at or soon 
after birth, or may occa.sionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic cells in the dermis and also in the deeper layers of tlie epidermis. 
There is excess of pigment in the cells of the basal layer, in the adjoining 
Malpighian layer, and also pigmented wandering cells in the upper part of 
the dermis. The epidermal changes vary with the type of neevus. 

There is a slight tendency for these pigmented moles to undergo malignant 
transformation into ncBvo-cardnoma, which has a high degree of malignancy, 
giving rise to rapidly generalised metastases. 

Treatment. — It is best to leave pigment moles alone unless some definite 
indication for treatment is present. Free excision with grafting or plastic 
procedures is indicated in some disfiguring lesions, or in those liable to 
irritation from friction. CO2 snow, diathermy or electrolysis may be used 
in the case of the smaller tumours. 

Hyperkeratotic Hmvi, — Synonyms. — Linear Nievi ; Ichthyosis Hystrix. 

In this type of nsevus the lesions are arranged.in lines or bands, usually 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyosis hptrix type they are 
frequently symmetrical. The lesions consist of thick horny plugs, which can 
be pulled out from depressions in the skin, and are closely packed together ; 
sometimes great horns protrude from the skin. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment. — This is very unsatisfactory. Salicylic acid plasters may 
be used to soften and remove the homy masses, and small areas can be excised 
or cauterised. A. M. H. Qbay. 
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VI. OTHE9 MORBID C!t)NDIT10NS OF THE SKIN 

ANOMALIES OF PIGMENTATION 

Pi^entation may iSo produced by the deposH of blood pigment in the 
skin, by the excessive production of melanin — the normal pigment of the 
skin, or by the deposition of such substances as silver, seen in poisoning by 
that substance/ 

Blood pigment is found after hsemorrhages have subsided and in con- 
gestive conditions. 

Increase in melanin occurs in the pigmentary naevi already referred to ; 
in certain internal diseases, such as Addison’s disease, diabetes and exoph- 
thalmic goitre ; and in pregnancy ; after the ingestion of arsenic ; and 
locally, after cei-tain inflammatory conditions of the skin, such as sunburn,^ 
erythema ab igne, lichen planus and syphilis. It also occurs in a curious 
condition named vitiligo, the astiology of which is obscure. 

LENTIGO 

• 

This is the name given to freckles^ which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment. — This is purely preventive. The application of a greasy 
preparation, such as lanoJin, to the skin before exposure to' the sun will 

E rotect the face from an erythema ; sunshades and veils, especially red or 
rown, are also useful. 


CHLOASMA UTEKINUM 

This is a peculiar yellowish-brown pigmentation which occurs chiefly 
about the face in women who are pregnant, or suffering from some uterine 
disturbance. It occurs in ill-defined patches, chiefly on the forehead and on 
the abdomen. It disappears after the termination of pregnancy, or when the 
pelvic condition is rectified. 


VITILIGO 

This condition, also as leucodermia and melunodermia, may occur 

at any age or in eitlier sex. The aetiology is quite unknown, both toxic and 
tropho-neurotic tlieories havmg been invoked to explain the phenomenon, 
but very little evidence is at present forthcoming in favour of either view. 
It consists of patches of a dead white colour appearing in various parts of the 
body ; they may be quite small, or may in rare cases completely cover the 
body. The edge of the patches is sharp, and the surrounding skin is hyper- 
pigmented ; the texture remains normal. In the white areas pigment is 
entirely absent, but no other histological changes can be observed. The 
patient’s health is in no way affected, nor can any derangement of any of the 
organs of the body be made out in the majority of cases. 
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Treatment. — Gflie only treatment which appears to have any effect is 
the repeated application of ultra-violet rays, either by the Eromayer lamp 
or by arc-light baths. 

ALBINISM 

This is a congenital condition in vrhich there is complete absence of pig- 
ment in the skin and oth^^r epidermal structures. ’I'The hair is white, the 
eyes pink from absence of pigment in the iris, and the skin fails to pigment, 
even when exposed to the strongest sun. 


ATROPHIES OF THE SKIN 

Various conditions may cause atrophy of skin, particularly local inflam- 
mations, but imder this heading certain atrophio conditions are dealt with 
>hat have not been considered elsewhere. 


SENILE ATROPHY 

Generalised atrophy of the skin occurs in old age. The skin becomes tliin 
and loses .its elasticity ; irregular pigmented spots, small telangiectases 
and vascular cysts (de Morgan’s spots) appear, especially on the face and 
trunk ; wrinldes are very numerous ; and the skin develops a yellowish 
colour. A generalised pruritus may occur. Senile warts are frequently 
found, and these may be the seat of a localised pruritus. They occasionally 
become transformed into squamous epitheliomata. 

Treatment. — This is purely symptomatic. 


STRI/E ATROPHICiE 

These are bands of atrophic skin which develop in areas where the skin 
has been much stretched. They are seen best on the abdomen, breast and 
hips of women who have borne children. The lines w’hen first formed are 
red in colour and about ^ inch in diameter, but as they get older they 
become gre^h-white. It is tliought that they are produced by damage 
to the elastic fibres of the skin by stretching. 

No treatment is required. 


XERODERMIA PIGMENTOSA 

This is a rare condition of the skin which is hereditary. The JBtiology 
is quite unknown, but there is no doubt that light-rays play a part in the 
production of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the hands of macules of 
yellow and brown pigmentation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and warty growths. Later, ulceration occurs 
and epitheliomatous tumours appear on the warty growths. 
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Treatment. — The patient should be protected fion^ the sun’s rays as 
much as possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous gv>wths can be checked by radium, but 
the cases always eihd fatally. 


CONGEl^TAL CONDITIONS OF THE SKIN 

Most of these, such as ichthyosis, the nsevi and xerodermia pigmentosa, 
have been already considered. There still remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPIDERMOLYSIS BULLOSA 

• 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those affected, the slightest knock is sufficient 
to produce a blister. The disease is hereditary, and can often be traced* 
to a considerable number of members of a family. The lesions usually 
appear first in early infancy, but occasionally they have occurred for the first 
time later in life. They vary much in degree. In some cases the lesions 
are slight and cause very little inconvenience, and no disturbance to the 
general health. In other cases the lesions are numerous, almost all parts 
of the body being affected at one time or another ; teeth and nails develop 
badly, septic complications are often severe, and these cases usually do not 
live to adult age. 

Treatment. — Nothing can be done except by prevention of sepsis and the 
antiseptic treatment of the lesions when once formed. 


DISEASES OF THE HAIR 
ALOPECIA 

Loss of hair occurs in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the scalp, 
in secondary syphilis, and in dermatitis exfoliativa. It is also lost locally 
in scarring conditions, traumatic or inflammatory, as seen in lupus erythe- 
matosus or tertiary syphilis. A progressive loss also occurs in senile atrophy 
of the skin ; this, however, may occur prematurely. 

Alopecia Prematura. — AEtiology. — The disease is essentially one of 
the male sex, and usually 'begins at about the age of 20. The aetiology of 
the disease is not clear. Two factors appear to be present, heredity and 
seborrhoea of the scalp. It is quite clear that the latter condition by itself 
docs not always produce baldness, but it appears to accelerate the loss of 
hair, as might be expected. Heredity seems to be important, especially in 
those cases where complete baldness occurs at an early age, and there 
is no doubt that fine hair is more liable to fall out early than is 
stouter hair. 

Symptoms. — This gives rise to a very characteristic type of hair loss 
which is familiar to every one. The hair gradually gets thin on both temples 
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and on the vertexy^ and by slow progression these thinned areas eventually 
meet, leaving the top of the head entirely bald or only covered by a fine 
down, while the sides and back of th^ scalp are covered normally. The 
progress varies very considerably in different individuals, some becoming 
completely bald in a year or two, while others still have a good crop of hair 
at 50. 

Treatment. — This has mainly to be directed to^ curing the seborrhoea, 
and the methods for doing this have been dealt with under that heading. 
Apart from this, avoidance of .tightly fitting hats, and gentle massage with 
the fingers are the most appropriate remedies. Certain dru^ such as 
pilocarpine, have been thought to have a stimulating effect on hair growths, 
and rubefacients, such as cantharides, are also much employed. The general 
health should receive attention. 

Alopecia Areata. — In tliis condition the hair falls out in patches, 
leaving smooth, shiny, bald areas. There is a general tendency for the hair 
to grow again. 

f .£tiology. — The malady affects both sexes and generally occurs in early 
adult life. It is probable tJiat the disease is an inllamniatory condition, 
but the nature of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administration of thallium salts, wliich lends support 
to the toxic theory. It was at one time thought to be due to an external 
parasite, but there is no evidence to support this view. It has also been 
thought to be of nervous origin, as damage to nerves lias produced bald 
patches over the areas supplied. 

Symptoms. — The disease may start suddenly or slowly. In some cases 
a large circular patch of baldness may occur in a single night, and in these 
cases the skin may be tender and reddened, Gencjally, however, a small 
bald patch appears, which spreads slowly, and other patches may subsequently 
arise, causing considerable loss of hair and a curious patchy condition of the 
scalp. Not only the scalp hairs but those of the beard, the eyebrows, axillse 
and pubes may be affected, and in severe cases all the hairs of the body, 
including the eyelashes, may fall out. Li one type a band of hair may be 
lost extending from ear to ear around the margin of the scalp, either in front 
or behind the head or even in a complete circle. 

In the patchy form, the individual patches arc characteristic. The 
centre is usually completely bald and shiny, though new downy hairs may 
be seen. Around this a row of stumps may be observed. These are club- 
shaped, like a note of exclamation, being very thin as they enter the scalp 
and thicker above. When pulled out, a shrunken hair bulb comes out and 
the hair does not break as in ringworm. The zone outside the zone of stumps 
looks normal, but if the hairs are pulled upon many loose hairs may be 
detached. 

Course. — This varies in different cases. Usually new hair grows fairly 
rapidly, and the patches cease to spread. The new hair is usually white when 
it first appears, but pigments later. In some cases, however, the patches 
progress as new hairs grow and this may continue for many months. In the 
band-fom^ hair growth is usually much slower. In the generalised cases the 
prognosis is not so good, a large proportion losing the hair permanently. 

Diagnosis.*-*TbiB h^ to be maae from ringworm and u generally easy. 
Ip J^gwrm the patch is scaly and covered by stumps, which break easily- 
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and have an inegulai fractured end. Under the nucrpscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
Thev are numerous, •small and usually red in colour, and no stumps are seen. 

Treatment. — The general health must be looked to and all possible 
sources of irritation removed. The teeth must be attended to, tonsillar 
sepsis treated, and engors of vision corrected. (General tonic treatmmit 
should be proscribed, abd rest from overwork and worry ordered. Thyroid 
extract has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Local applications which cause hypersemia are of most value. Painting 
the patches Adth pure carbolic acid, iodine or blistering fluid, or rubbing in 
oil of turpentine is useful. Various antiseptic lotions, such as perchloride 
of mercury and resorcin, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If scborrhmic dermatitis is present it should be treated. 

Cicatricial Alopecia. — In this condition, also knouTi as pseudo-pelade^ 
or foUiciditis decalvans, progressive loss of hair takes place, and the scalp 
shows signs of atrophy or .scarring. There i.s a progressive patchy loss of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair follicles. The denuded 
areas show obdous scarring, and hair does not regrow on tli,e patches. 
The disease occurs chiefly in young adults, and though it does not usually 
lead to complete baldue.ss, very disfiguring patches remain. 

Treatment. — This consists in the application of antiseptic ointments and 
lotions, perchloride of mercury, resorcin and sulphur being the most useful, 
but no treatment i.s very efficacious. 

HYPERTRICHOSIS 

This is the term applied to an excessive growth of hair. It is usually 
confined to those cases in which a growth of stout hairs occurs in sites usually 
covered with lanugo hairs, such as the face in women. This may sometimes 
be very excessive, and the “ bearded woman ” and the “ dog-faced man ” are 
extreme examples, though the latter are often cases of hairy moles. The only 
conditions that the medical practitioner is likely to have to deal with are those 
in which stout and dark hairs occur on the chin and upper lip in women. 
The treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment is often required to decide whetlier a case is suitable for treat- 
ment. Electrolysis consists in passing a current of about 1 milliampere for 
a quarter to half a minute into the hair bulb by means of a fine needle attached 
to the negative pole of a galvanic battery. The hair then loosens and can 
be removed. It is important not to remove hairs too close to one another 
at the same sitting, or troublesome scarring will supervene. 

A. M. H. Gray 
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VII. TROPICAL S|CIN DISEASES 

In the tropics many skin diseases occur which are met with in Europe ; in 
addition, there are certain conditions peculiar to hot climates, and it is with 
these that the present section deals. At the same t^me it must be realised 
that skin diseases may be’^modified by racial immunity, social custom and 
skin pigmentation. Leucodermia has, for instance, a peculiar and sinister 
significance, not only on account of the great disfigurement it produces in 
dark-skinned people, but also because of its superficial similarity to the 
depigmented patches of nerve leprosy. Again, native custom may modify 
such conditions as keloid, which may assume a magnitude never experienced 
in Europe, owing to the fact that primitive people often purposely irritate 
wounds to produce tribal marks of a keloid nature. 

' CRAW-CRAW 

A West African native name (Kra-kra) applied to any itchy, papular or 
pustular eruption of the skin. It originates as a papular dermatitis. 

Etiology. — O’Neil found filarial embryos in an eruption resembling 
scabies, but they were probably Microfilaria str&ptocerca^ which Scott Macfie 
has since commonly found in the skin of West African negroes. Neilly 
suggested a nematode larva belonging to the Anguillulidae was responsible. 

Symptoms. — The papules are hard and horny, occur chiefly in the limbs, 
and are very itchy : scratching and secondary infection load to a pustular 
dermatitis witli enlargement of adjacent lymph glands. 

Diagnosis. — The condition must not be confused with scabies or coolie 
itch : no acari are obtained and no burrow's seen. 

Treatment. — Pustules are opened, ulcers scraped and crusts removed, 
then disinfected with 1 in 1000 sublimate solution and subsequently dressed 
with boric acid ointment. Carbolic lotion improves some cases. 

PRICKLY HEAT 

A form of miliaria associated with excessive sweating in hot climates. 

Etiology. — The condition quickly disappears in cold weather, and is 
possibly purely a mechanical process due to blocking of the sweat glands 
with sodden, inadequately cornified cells of the sti'atum corneum. Bacteria 
and yeast-like fungi nave been incriminated, but these are probably secondary 
invaders. 

Symptoms. — The red eruption consists of small, watery vesicles and 
inflamed, red papules which feel like grains of sand and may involve the 
trunk, Umbs, forehead or almost any part of the body. The pricking sensa- 
tions and great itching may be sufficient to prevent sleep. 

Treatment. — The underclothes should be frequently changed (twice 
daily), and antiseptic soaps used in bathing. After a warm bath the applica- 
tion of corrosive sublimate solution (1 in 1000) containing eau-de-cologne is 
helpful. McLeod recommends the following lotion : acid, salicyl., grs. xxx.. 
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h^d. peichlor. grs. ii., sp. vini T«ct. 5 ii., aq. deat. ad 3 , 71 . After this has 
dried a dusting powder such as zinc oxide, boracic acid and starch in equal 
parts, or boracic acid and menthol should be employed. 


VELDT SORE 

This is a chronic, septic, ulcerated sore met with in the tropics and sub- 
tropics, generally involving the exposed hairy parts of the body. 

etiology. — The disease has a widespread geographical distribution in 
hot, dry, sandy or desert country, being known as barcoo rot in Northern 
Australia, and veld sore in South Africa : during the war it became known 
as desert sore, and affected troops in the Near East, especially in Sinai and 
Mesopotamia. Vitamin deficiency may be a predisposing factor, for there 
is often a history of living on tinned foods and an absence of fresh fruit and 
vegetables. Organisms isolated from the lesions include streptococci and 
diphtheria bacilli; staphylococci are also present, but these are probably 
surface contaminants. Horse manure may constitute a source of origin for 
the infecting organism. 

Symptoms. — The lesion commences as a painful vesicle, containing 
yellowish fluid, on exposed parts of the skin, especially the dorsum of the 
hand, forearm, elbows, knees and occasionally the face. Ruptaire follows, 
and the condition ultimately results in a punched -out, circular or oval ulcer 
with a tough, dirty grey base and thick, bluish indurated edges ; it may 
take many months or even years to heal, leaving a thin scar. Typical 
diphtheritic paralysis of the limbs and palate was noted in some of the Sinai 
cases associated with Klcbs-Loeffler bacillus (Craig) in the sores. 

Diagnosis. — The condition must be distinguished from ulcus tropicum 
and Leishmanial sores ; cultures may reveal the causative organism which, 
in some cases at least, is the diphtheria bacillus. 

Treatment. — Prophylactic . — Adequate dietary, protection of exposed 
parts and antiseptic treatment of abrasions should help. Curative . — The 
only specific treatment is anti-diphtheric serum (4000 units) ; dramatic cure 
may follow' in certain cases. The lesions themselves must have sterile pro- 
tective dressings : ammoniated or nitrate of mercury ointment often does 
good. Iron and arsenic tonics and a high vitamin diet should be given, 
and autogenous streptococcal vaccines are worth a trial in intractable cases. 


PEMPHIGUS CONTAGIOSUS 

A contagious skin eruption, known also as Pyosis inansoni^ due to coccal 
infection, characterised by inflammatory vesicles and bullse w^hich ulcerate 
and scab. 

Etiology. — Tlie disease is common in the humid tropics such as Ceylon 
and Malaya, also in parts of Africa. European children are specially affected. 
CKilture generally shows Staphylococcus aureus or albus ; streptococci may 
be isolated. 

Symptoms. — The condition begins as a minute red speck which is tians- 
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fonned first into a vesicle, then a bulla and later a* pemphigus-like blister. 
The fluid content, which is at first clear, later becomes purulent and, after 
^bursting, the lesions generally dry up,- desquamate and heal, sometimes 
leaving pinkish, slightly glazed spots on the skin. The eruption is mainly 
confined to the axilla and crutch, out in children may be spread more widely 
Iw auto-infection, the whole body, except the face, being sometimes involved 
(Smith). Constitutional disturbances are minimal. ^ 

Diagnosis. — The condition is allied to impetigo contagiosa and may need 
to bo distinguished from early small-pox, chicken-pox and ring-worm. 

Treatment. — Cleanliness is all-important and auto-infection must be 
avoided. Tlio parts should be washed wdth perchlorido of mercury (1 to 
1(XX)) followed by a dusting powder of zinc oxide, boracic acid and starch 
(equal parts). Ammoniated mercury ointment is often useful. 


TROPICAL ULCER ' 

Ulcus tropicum or tropical sloughing phagedaena is a gangrenous ulcera- 
tion of the skin and subcutaneous tissues of unknown setiology, resulting in 
the formation of sloughing ulcers of great chroniePy. 

etiology. — In contradistinction to veldt sore, this disease is met with 
in damp, steamy jungle in the tropics. The low er limbs are generally involved, 
and a history of preceding trauma is the rule. It is common in debilitated 
and diseased populations, may affect peojJe of any age and cither sex, and 
has occasionally assumed epidemic proportions, as amongst coolies in the 
tea plantations of Assam. Some regard it as a dietetic deficiency. Fusiform 
bacilli and a spirochsete named by Prow^azek, Treponema schaudinni^ are 
commonly present in the ulcer : various cocci, fun^ and diphtheroids have 
also been found. The condition is directly transmissible by inoculation of 
ulcer material from man to man (Smith). 

Symptoms. — Phagcdscnic ulcers generally affect the dorsum of the foot and 
the front of the legs, and more rarely the hands and forearms. The disease 
originates as a serosanguineous bleb which soon ruptures, leaving a dirty 
grey slough. This process rapidly extends, forming a foul sloughing ulcer, 
which may attain several inches in diameter, giving rise to jiain, and some- 
times fever, and occasionally involving deeper structures like muscles, tendons, 
blood vessels, nerves, j)eriostcuin, and even joints. Three stages are recog- 
nisable : (1) spreading sloughing ulceration ; (2) a stage of tissue equilibrium 
when destruction and growth of granulation tissue are equalised ; (3) healing. 
Generally these ulcers persist for months, a factor delaying healing being 
inadequate epithelial proliferation, even after a healthy granulation tissue 
base has formed. Many cases show a decrease in blood calcium, values of 
8 0 to 9*5 mgrm. per cent, being the rule. 

Diagnosis. — In the humid tropics diagnosis is generally easy, though 
varicose ulcers, yaws, syphilitic and blastomycotic ulcers and oriental sore 
may need differentiation. 

Treatment. — Protection of the legs with puttees is very advisable. 
Curative tieatment varies with the stage of the ulcer. Rest, a nutritious 
diet, calcium, cod-liver oil and parathyroid are advised, as well as injections 
ol ifslvarsan. In the rapidly ^cerating stage sloughs should be removed 
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and lotions of oarbolia or jIBrmanganate applied. Goo|} reanlts have been 
reported following curettage of the ulcers and daily dressing with 
as well as with the application of adhesive elastic strapping. Skin grafting^ 
may greatly accelerate healing. 


TINEA 

Ring-worm infections abound in the tropid^, some being confined to 
special regions, while others are much the same as in ten^erate cUmates. 
The chief ones are : (1) Tinea cruris or dhobie’s itch ; (2) Hong-Kong footi 
or ring-worm of the foot ; (3) Tinea unguium ; (4) Tinea imMcata, The 
first two are due to the Trichophyton, Epidermophyton inguinale : they are 
not peculiar to warm climates and are described elsewhere (p. 1399). 

Tinea Unguium. — mycotic infection of the nails affecting JEuropeans 
from the Far East : it may last for years and be associated with ring-worm 
elsewhere. The nail-bed is involved, loading to brittleness, ridging and 
opaqueness of the nail. Diagnosis is s^ade by demonstrating Epidermophyton 
inguinale in scrapings mounted in^gjquor potassse. In severe cases the nails 
may have to be removed before cu e is affected. 

Tinea Imbuicata (Tokelau). — A form of ring- worm mainly indigenous 
in the Eastern Archipelago and South Pacific, and characterised by non- 
inflammatory raised brown spots, giving rise to flaky tissue-gaper scales 
which are free centrally, but attached at their peripheral bases, producing 
a rosette-like appearance. These circles are about J inch in diameter and 
as adjacent ones form they cause a characteristic festooned appearance. 
The fungus, Endodermophyton concentricum, is readily demonstrable in the 
scales : it affects the face, trunk and limbs, but the palms, soles, scalp, axillae 
and crutch generally escape. 

Pityriasis Versicolor or Tinea flava is common in the tropics, producing 
pale, yellowish- brown, scurfy patches on the pigmented negroid skin, especi- 
ally on the face, neck, arms and chest. Castellani holds that the yellow 
patches met with in his Ceylon cases differed from the brownish patches 
long recognised as being caused by Microsporon furfur in the European 
disease, and has named the tropical variety Tinea flava and the causal fungus 
Medassezia tropica ; the black variety, which is caused by Cladosporium 
mansoni, Castellani calls Tinea nigra. 

PINTA 

This is a group of dermatomycoses associated with coloured patches of 
pigmentation in the skin. • 

Etiology. — The disease, also called caraate or mal de los pintos, is found- 
in tropical America, is contagious and attacks either sex at any age. A 
variety of fungi are implicated, including Penicillium, Aspergillus and 
Monilia. 

Symptoms. — Patches of pigmentation are first noted on the back of the 
hands or face, from which they spread elsewhere : they are somewhat roughs 
dry and raised, and vary in colour with the fungus, red, violet, white^ and 
black types all being encountered. The skin may be offensive and itchineBS 
marked. When the scalp is involved the hair may become white. 

92 
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Diagnosis. — Microscopic examination of ^oiaterial scraped from the 
pigmented areas reveals the fungi. The patches are not ansBSthetic like 
leprosy, while leucodermia, which the ^hite variety may resemble, fails to 
show fungi. ' 

Treatment. — As for ordinary ring-worm. 

. PIEDRA 

Trichosporosis or Piedra is a disease common in Colombia and British 
Guiana in which hard, gritty nodosities form around the hair of the scalp ; 
it is caused by the Trichosporon gigafUeum and may be confused with 
ordinary Trichomycosis nodosa. 

OllKEPING KRITPTION 

/ 

c Synonyms. — Larva migrans, Myiasis linearis, Hautmaulwarf. 

Definition. — A peculiar linear, sl^itly raised red eruption, gradually 
creeping forward in a sinuous or straight^ xlne, the postei'ior end fading away. 

Etiology. — The condition may be produced by Gastrophilus or other fly 
larvflB wandering under the skin but more commonly it is due to nematode 
larvsB of animals which have accidentally invaded man. The following 
species have been implicated : AticyhstomabraziUeme, A. canimm, Vneinaria 
stenocephala and Gnathosfoma hispidum. ^ 

Symptoms. — The symptoms vary in difierent individuals and include 
smarting pain and intense itching along tlic raised line which first shows 
red spots, and later hard round red papules 2 to 5 mrn. in diameter ; pustula- 
tion may occur. Unless treated the condition persists for a long time. 

Treatment. — Freezing the anterior end of the line where the larva 
is located, with an ethyl chloride spray for 2 minutes, is the best treat- 
ment for the type due to canine ancylostomes. Multiple lesions may be 
treated with collodion ethyl acetate or salicylic acid, and blisters a»id 
pustules with mercurochromc solution. Ai\ injection of })ure carbolic 
an eighth of an inch in front of the s])roading spot may kill the larva, 
or if the condition is due to the larva of Gastrophilus, this may be 
cut down on and removed. Recently oleum chenopodii applied locally 
either pure or diluted with three parts of castor oil has been favourably 
reported on. 


CBRCARIAL DERMATITIS 

Definition. — An inflammatory condition of the skin due to the passage 
through it of different species of cercarise. 

Etiology. — In 1928 Cort in Michigan described a form of dermatitis 
due to the passage of Cercaria elvcB through the skin and Taylor and Baylis 
have also found this in England. 

Symptoms. — The skin at the site of entry of the cercariro becomes in- 
tensely itchy and smarts, then red spots or urticarial wheals appear, these 
bei^ followed by papules which sometimes go on t^ustulation. 

Treatment. — No specific treatment is known. The part should be kept 
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clean and dusted with borac^ and, zinc powder. Calamkie lotion combined 
with lead acetate may reduce the itching. 

• ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum; Granuloma inguinale; Granuloma 
inguinale tropicum ; lacerating Granuloma of the Pudenda ; Serpiginous 
Ulceration of the Genitals. • 

Definition. — A very chronic ulcerating condition of uncertain aetiology 
occurring in the tropics, involving the genitals, perineum and groins. 

Etiology.— The disease occurs in the West Indies, Guiana, BrazU, 
Porto Rico, parts of India and Africa, the Pacific Islands and Northern 
Australia. Both sexes are afiected, but not before puberty, and all races 
are susceptible. Spirochsetes have been reported, and Donovan and many 
other observers have found a short, oval bacillus specially located within 
the mononuclear cells ; it is a non-motile, capsulated bacterium of the 
rhinoscleroma group, but though found with frequency in the lesions there* 
is still doubt as to its real setiologlcal significance. The disease itself is 
probably contracted during coitus. 

Pathology. — The condition resembles an infective granuloma, and 
microscopic section of the nodules situated at the edge of the sore shows 
infiltration with plasma and round cells containing poorly stainiqg nuclei in 
which phagocytosed bacilli may occur in clumps. The granulomatous 
tissue is very vascular, while in the older areas fibrosis and scarring are marked. 
Spread is by direct continuity and the lymphatic system is never involved. 

Symptoms. — The disease begins on the genitals as a flat papule which 
desquamates, leaving a red granulation-tissue surface which bleeds easily : 
this superficial ulceration extends serpiginously producing offensive pus. 
As the process advances the older areas cicatrise, but this scar tissue readily 
breaks down again. The disease is auto-inoculable so that adjacent parts 
such as the scrotum and thighs, or the surfaces of the labia, become infected. 
Ultimately the w^hole of the penis, scrotum and groins in the male, and 
the clitoris, vulva, labia, vagina, perineal and perianal region in women 
become involved, and, if unchecked, the urethra and rectum as well. Though 
skin ulceration extends slowly over a period of many years, the process 
accelerates once the mucous membranes are involved, and here there isj 
little tendency to heal. Until the terminal phase the general health remained 
good and the local lesions give rise to a minimum of pain and discomfort. 

Complications. — These include recto-vaginal fistula, urethral stricture,^ 
septic cystitis and pyelitis.^ 

Diagnosis. — Ulcerations due to syphilis, tubercle or lupus vulgaris 
may be confused, and where the glana. penis is involved with fungating 
granuloma, epithelioma may be suspected. 

Prognosis. — This has greatly improved by modern treatment ; formerly 
the condition was hopeless, lasting for life. 

Treatment. — Sexual connection with infected women should be avoided. 
Surgical excision of the early lesions is curative, especially as the ulceration 
does not extend deeply, but in more advanced cases is not feasible. The 
modern treatment consists « of intravenous injections of tartar emetic which 
is a specific. This drug is given as in schistosomiasis (p. 352) only a longer 
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course of injections and a greater total dosage, Vs. 60 to 60 grains, is generally 
necessary ; in extreme instances as much as 150 grains have been given. 
Protein shock -produced by the intranvenous injection of T.A.B. vaccine 
starting with 50,000,000 per c.c. and gradually increasiRg to 300,000,000 per 
c.c. may be employed in addition to antimony : sometimes it stimulates 
healing in a remarkable fashion. 

G., Carmichael Low. 

N.- Hamilton Fairlby. 



SECTION XX* 


DISEASES OF THE NERVOUS SYSTEM 

AFFECTIONS OF THE CRANIAL NERVES 

INTRODUCTION 

Affections of the cranial nerves are often very important indications, not< 
only of local disease, which may involve them at any part of their course 
from their nuclei of origin to their extreme peripheral distribution, but also 
of certain general diseases, in which either the neurones are poisoned generally 
by toxic agents circulating in the blood or gaining access to the nervous 
system from local points of infection, by ascending to the nervous system 
along the peripheral nerve fibres, and so delivering a local dose of poison 
within the nervous system, as, for example, in polyneuritis, tetanus^ rabi^, 
etc. ; or the geneaal disease may produce multiple local lesions, some of which 
may affect the cranial nerves, as in syphilis of the nervous system, disseminate 
sclerosis, tuberculosis, etc. The nuclei of the cranial nerves may be affected 
by local gross lesions, by toxic processes or by primary neuronic degeneration 
producing nuclear paralysis, which in the case of the oculo-motor and sixth 
nerves differs conspicuously in type from the paralysis due to lesion of the 
peripheral nerve trunks. Between the nuclei of origin and the point of 
emergence of the nerve from the surface of the brain, the nerves may be 
involved by inflammation, vascular lesions, tumours,, syphilitic lesions and 
patches of disseminate sclerosis, and the resulting clinical picture will include 
the results of the lesion upon the other nervous structures implicated. In 
their subarachnoid course between the superficial origin from the surface of 
the brain and their exit through the dura mater, these nerves are apt to be 
involved by inflammatory conditions, such as meningitis, syphilis, tumours 
and pressure. During their passage through the cranial foramina, they are 
especially often affected by inflammatory processes involving the peric^teum, 
as in the common Bell’s paralysis of the facial nerve, and they may be injured 
in fracture of the skull. In their peripheral course they are prone to the same 
local affections as are the peripheral nerves generally. Throughout their 
whole course, local syphilis is by far the most frequently occurring individual 
lesion. 


THE OLFACTORY NERVE AND TRACT 

0 

The olfactory tract gathers from two roots : an outer, which sinks into 
the anterior perforated region to end in the uncinate gyrus of the same side, 
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and an inner, whioii crosses in the anterior comlnissure to end in the uncinate 
gyms of the opposite side. There is thus a semi-decussation of the olfactory 
path similar to the s^mi-decussation of the visual and of the auditory paths. 
From the olfactory brdb the olfactory nerves pass as many* fine non-medullated 
nerves to be distributed to the upper meatus of the nose. The sense of smell 
includes the appreciation of all flavours, and in its absence taste is reduced 
to the appreciation of bitter, sweet, salt and sour.^ Only those substances 
are appreciated by the sense of smell, which are readily oxidisable, and for 
this reason this sense should be tested by means of essential oils. Most 
conditions of anosmia are due to afiections of the nasal mucous membrane, 
or they follow general diseases such as influenza or syphilis, and are to be 
disregarded in the diagnosis of nervous disease. Unilateral anosmia is more 
iiftportant, and is indicative of the involvement of one olfactory tract by 
tumour, or pressure, and is suggestive of tumour involving the orbital lobule. 


. OPTIC NERVE 

The optic nerve, from its origin at the back of the eyeball to its termination 
in the optic chiasma, is liable to injury from the pressure of tumours within 
the skull, or at the back of the orbit, and from inflammatory conditions of 
the bone and periosteum as it passes through the optic foramen. It may 
be affected by a primary thrombosis of vessels, or from thrombosis of the 
ophthalmic artery in the condition known as carotid hemiplegia. These 
conditions result in bUndness of one eye, which may be partial or complete, 
and vriith a varying visual field, according to the degree of the lesion and the 
manner in which the pressure falls upon the optic nerve. On account of / 
the cutting off of the light-reflex path, the pupil will be moderately dilated/ 
and insensitive to light. Notwithstanding the fact that the nerve cells ‘ 
which control the nutrition of the optic nerve fibres are situated in the 
retina, lesions of the optic nerve of any long duration produce atrophy of 
the optic disk. 

Retrobulbar Neuritis 

Inflammatory and other local lesions in the substance of the optic nerve 
between the globe and the chiasma are of very common occurrence. 
According to their severity they give rise to partial or complete blindness, 
which often recovers wholly or in part. The central part of the optic 
nerve is the seat of election for these lesions and, therefore, the visual 
defect appears commonly in the form of a central scotoma. According 
to the degree of the visual defect, the pupil tends to be dilated, and to 
react poorly to light, and dilate badly to shade. These conditions of retro- 
bulbar neuritis are very often followed by optic atrophy of varying degree. 
When the inflammatory lesion occurs far forwards and impinges upon the 
optic papilla, papilloedema occurs, and, as this region is sensitive, whereas 
the optic nerve is not, there is usually pain on movement of the eyeball. The 
prognosis in this condition varies with the causes, which are as follows : 

1. Syphilis . — The lesion is a diffuse gumma of the nerve, and sometimes 
there is thrombosis. It is commonly imUateral, and often recovers, if treated 
early and energetically, but in severe untreated cases, and when thrombosis 
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occuis, it not uncommonly ends in complete blindness.* It is the common 
cause of complete blindness confined t^one eye in tabes, and in other syphilitic 
conditions. • 

2. Disseminate sclerosis . — Plaques in the optic nerve tracts and chiasma 
are very common in this disease. When they first form they are swollen 
oedematous pink patches and cause pressure, and on their subsequent shrink- 
ing, this pressure is reijoved, and the nerve fibres recover to a great extent, 
and never become completely destroyed. This (Condition is the cause of the 
very common transient amblyopia or blindness, which may come on very 
suddenly. Though the plaq^ues often occur in the tracts and chiasma, yet 
the visual defect always indicates a lesion of the optic nerve, and therefore 
it is certain that it is determined by the swelling of the optic nerve as it passes 
through the optic foramen and is compressed against the bony canal. It 
may be unilateral or bilateral, and may recur many times. .It always 
causes some degree of optic atrophy ; but is never followed by complete 
blindness. 

3. Local septic conditions . — Suppuration and chronic disease in the vicinity 
of the orbit, and particularly that of the ethmoidal cells, sphenoidal sinus, 
nasal cavities, frontal sinuses, antrum, are frequent causes of retrobulbar 
neuritis. The process presumably is an extension of organisms by the 
lymphatics into the optic nerve, and the setting up of a non-suppurative 
inflammatory process. It is more often unilateral than bilateral, but may 
occur first in one eye and then in the other. It usually recovers to a very 
considerable extent. Not infrequently the inflammation extends through 
the sclerotic to the papilla, and is seen on ophthalmoscopic examination as 
a papilloedema. This is by far the commonest cause of papilloedema confined 
to one eye. The diagnosis rests upon the discovery of a septic focus likely 
to cause the condition. The treatment is that of the cause, and, in addition, 
the liberal administration of mercury and salicylates. It is unwise to operate 
upon the septic condition of the nose, etc., until the retrobulbar neuritis is 
quieted down and the vision improved by medicinal treatment, for such 
operation is sometimes associated with an acute and serious exacerbation of 
the retrobulbar inflammation. 

4. Diabetes . — In this malady a form of retrobulbar neuritis occurs. It 
commences with a central scotoma for colour, and the failure of vision may 
progress to blindness, with optic atrophy. 

5. Other causes. — Tobacco, if over indulged in, may cause a curable form 
of retrobulbar neuritis, commonly called “ tobacco amblyopia,” of which 
the chief sign is central scotoma, and the symptom mistiness of central vision. 
It recovers rapidly on the^ removal of the cause. Alcoholic indulgence, and 
especially taking of wood spirit and many other poisons such as arsenic, lead, 
bismuth and quinine, may cause retrobulbar neuritis. A large proportion 
of cases of retrobulbar neuritis are without discoverable cause ; there is 
evidence that some of these are dependent upon local oedematous reactions 
within the optic nerve of an allergic nature. 

The expansion of the optic nerve within the globe of the eye is visible 
on ophthalmoscopic examination, and the pathological changes therein 
occurring afford important indications which cover the whole realm of 
medicine. Among these changes the most important in connection with 
diseases of the nervous system are : s 3 rphilitic ^oroiditis, as an indication 
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of the presence of s^hilis, papilloedema, which is* folly described in the section 
on intracranial tumours, and optic atrophy. 

Optic Atrophy 

Optic atrophy is recognised, on ophthalmoscopic examination, by a 
peculiar opaque whitenes^ and flatness of the disk, with a very high 
contrast at the edge of the disk between disk ahd surrounding retina, 
both as regards colour and limitation. The lamina cribiosa — the sieve- 
like cross-latticing of the strands of the sclerotic through which the 
bundles of optic nerve fibres pass — becomes visible as a stippling of the 
temporal region of the disk. The vessels of the retina become atrophied, and 
are seen to be unduly small. In many atrophies the edge of the disk is 
sharply cut ; but when atrophy follows papilloedema the edge is apt to be 
tlutly, like that of torn cotton-wool. Optic atrophy may be of three kinds — 
(1) Primary optic atrophy results from an original devitalisation and death 
6f the nerve cells of the retina with their processes, which constitute the 
fibres of the optic nerve. This is a primary neuronic degeneration, analogous 
to that of the anterior - horn cells in progressive muscular atrophy. (2) 
Sec^Qjidary or retrograde optic atrophy results from lesions of the optic 
chiasma and optic nerve, and is the constant result of long-continued pressure 
upon these structures. (3) Consecutive optic atrophy follows the more 
severe grades of papilloedema and papillitis, in proportion as these are of long 
standing, and proportional to the amount of exudate, and is due to strangling 
of the optic nerve fibres by the oedema in the first place, and by the cicatrisa- 
tion subsequently. Severe degrees of papilloedema may, if pressure be 
relieved, recover perfectly without atrophy or impairment of sight. It may 
be that there is another factor in the atrophy following papilloedema, and 
that is the long-continued pressure of a distended infundibulum upon the 
optic chiasma. 

Etiology. — 1. It is of frequent occurrence in familial, hereditary or 
congenitally installed diseases in which primary degeneration of neurones 
occurs, as in cerebral diplegia, amaurotic family idiocy, and hereditary cere- 
bellar atrophy where it is characteristic of Marie’s type, and sometimes 
occurs in Friedreich’s type. It is the chief feature of the familial optic 
atrophies, of which Leber’s type, appearing about the twentieth year, is one. 
it occurred in several members of a family with peroneal atrophy under our 
observation. 

9« It is one of the common manifestations of syphilis of the nervous 
system, and may occur alone, but much more usually as part of the syndrome 
of tabes and general paralysis. It is not rarely met with in congenital 
syphilis. It is commonly associated with local lesions of the chiasmal region, 
pituitary neoplasms being the most often met with. The optic atrophy of 
disseminate sclerosis is not a primary optic atrophy, but is secondary, to 
retrobulbar neuritis. 

3. It may follow the exhibition of certain drugs, and noticeably the 
injection of the earlier used arsenic preparations, such as atoxyl, soamin and 
orsudan. In rare cases it has followed the use of quinine. 

4. Optic atrophy also occurs in connection with diabetes, malaria and 

disease. It is common as a primary condition in later life. Its . 
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occunence in glaucoma from increase of the ocular pi;^sure requires no 
explanation. 

Prognosis. — This is uniformly l^id in primary atrophy. When once the 
degenerative process is installed, the atrophy proceeds to complete blin^ess, 
sometimes slowly, sometimes quickly, and seems entirely uninfluenced by any 
form of treatment. In the syphilitic cases we have some definite evid- 
ence that treatment wij;h malarial infection will permanently arrest optic 
atrophy. • • 

l%condary optic atrophy is frequently arrested, with the recovery or 
removal of the cause ; but some defect of vision usually remains. Consecutive 
atrophy from neuritis may be of any degree of severity, from the slightest, 
which allows of 5^ths vision, to the most complete with utter blindness and 
loss of light reflex. 


OCULO-MOTOR NERVES 

The third nerve has its nucleus of origin immediately below and lateral^ 
to the aqueduct of Sylvius in the mid-brain. The fibres sweep in a semi- 
circle through the substantia nigra and inner part of the crus cerebri to 
emerge on the inner side of the crus between the two diverging crura. After 
a short arachnoid course, it perforates the dura, and runs in the outer wall of 
the cavernous sinus where the relation of the several nerves from above 
downwards and from within outwards is the third, the fourth, the ophthalmic 
division of the fifth nerve and the sixth nerve, to pass through the sphenoidal 
fissure and supply the two internal muscles of the eye, and all the external 
muscles of the eyeball, except the superior oblique, which is supplied by the 
fourth nerve, and the external rectus, which is supplied by the sixth nerve. 
The branches which supply the intra-ocular muscles pass through the lenti- 1 
cular ganglion, which lies in the orbit close to the optic nerve. Complete . 
paralysis of this nerve produces a dilated and inactive pupil with complete ' 
ptosis, a downward and outward strabismus and complete loss of upward, > 
downward and inward movements. There is often no diplopia complained 
of by the patient, because of dropping of the lid. When diplopia is present 
it is a crossed diplopia, because the strabismus is divergent. There is 
secondary deviation of the sound eye, and false projection in the visual field. 

The fourth nerve takes origin in the middle part of the general oculo- 
motor nucleus, and decussates with its fellow of the opposite side in the valve 
of Vieussens, from the lateral part of which it emerges to take a winding 
course round the crus, and enter the wall of the cavernous sinus. It passes 
into the orbit through tl^e sphenoidal fissure, and supplies the superior 
oblique muscle. Paralysis produces no obvious strabismus, but in looking 
outwards or downwards there is a wheel movement of the globe which can 
be detected by observing the conjunctival vessels when the eye moves. The 
diplopia is most discomforting, and occurs in every position of the eyes, 
except on looking up. The diplopia is uncrossed, and the false image is 
lower than, and with its top tilted tovrard, the true image. 

The sixth nerve has its nucleus of origin beneath the fasciculus teres in 
the floor of the fourth ventricle, and leaves the medulla on its ventral aspect 
at the junction of the medulla with the pons. It has a very long arachnoid 
course, and perforates the dura mater lateral to the posterior clinoid proceos, 
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to gain the outer ^wall of the cavernous sinVis, whence it runs, via the 
sphenoidal fissure, into the orbit to supply the extexnal rectus muscle. 

Within the orbit lesions of any of tl^ese nerves or of their branches may 
occur from perforating wounds, blows upon the eyeball or^from local syphilitic 
lesions of a gummatous nature. Injury to the lenticular ganglion, with 
resulting complete internal ophthalmoplegia, not uncommonly results from 
a blow on the eyeball. A lesion, confined to the nerve to the inferior oblique, 
occurs in rare cases from byphilis, and produces a peculiar attitude of the 
I head, for, since the resulting diplopia occurs only above the horizontal level 
I of the eyes, the patient constantly throws back his head, and looks down 
; his nose to avoid the diplopia. 

Lesions at the back of the orbit may involve one or more of the oculo- 
motor nerves, and since the first division of the fifth nerve passes through the 
sphenoidal fissure with these nerves, and the second division of the fifth nerve 
is entering the infra-orbital canal at the apex of the orbit, both these nerves 
are commonly involved in the same lesion. New-growths, including those 
pf the bone, periosteal inflammation and subperiosteal hsemorrhages arising 
from fracture of the skull are the common lesions. There is one not infre 
quently occurring class of these cases, which needs special description : 

OcuLO-MOTOR Paralysis from Orbital Periostitis. — This condition 
is very closely allied to the common facial paralysis from exposure to cold. 
It may occur at any age from puberty onwards. The serum reactions for 
syphilis have always shown that this infection is absent. The condition 
may arise from exposure to cold or from septic conditions of the nose and 
its accessory sinuses, and sometimes without obvious cause. The malady 
commences with pain in the orbit, which is often severe and long lusting. 
Soon after some proptosis is evident, and there is tenderness on pressing the 
globe backwards. This is soon followed by signs of involvement of the 
nerves which pass through the sphenoidal fissure. The sixth nerve is the 
first and sometimes the only nerve involved, but usually the paralysis of 
this nerve is followed by that of the fourth, the first division of the fifth, 
the third, and the second division of the fifth nerve in that order. The 
final result usually is that of a total ophthalmoplegia with ansDsthesia of 
the upper two divisions of the fifth nerve, unilateral proptosis and tenderness 
of the eyeball, and often excruciating and lasting pain. When the sixth 
nerve is involved alone, and there is no spread to the divisions of the fifth 
nerve, there may be little pain, and the proptosis and tenderness may be 
little marked. Under treatment with mercury by inunction, salicylatec 
in full doses, warm applications to the eye and counter irritation, the cou' 
dition recovers in a few weeks in the milder cases, to a few months in the 
more stubborn ones. Forty cases of this nature have been under our observa- 
tion, and in almost all of them complete recovery has occurred. In one case, 
three attacks were observed, all severe ; the first recovered in 6 weeks and 
recurred 8 years later, and recovered in 5 weeks, the third attack occurring 
after an interval of 17 months. In only one of these cases have wc seen ex- 
tension to the region of the optic foramen, and involvement of the optic 
nerve. Both in their mode of origin, in their commencement with local 
pain and tenderness, in the absence of syphilis as a cause, in the nature of 
the treatment which is successful in their cure, and in constancy of the recovery 
these cases show a marked resemblance to cases of Bell's palsy which are 
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due to a similar periosteal lAion in the region of the stjj^omastoid foramen. 
Other of the cranial nerves may be similarly affected at their foramina of 
exit from the skull, notably the twelfth nerve. In one case under our care 
a coincident lesion «of the twelfth nerve occurred, and recovered under the 
treatment described above. 

In their course between the sphenoidal fissure and their superficial origin 
from the brain stem the oculo-motor nerves may be affected singly or collec' 
tively by lesions of the-outer wall of the cavernous sinus, which are usually 
neoplasms, or by thrombosis of the sinus. Further back they may be 
affected by tumours, meningitis, syj^hilis and by general intracranial pressure. 
This last factor is commonly productive of paralysis of the sixth nerves, 
often on both sides, from the shifting, back wards of the brain stem and 
consequent stretching of the sixth nerves, which are at the same time exposed, 
during their long intrameningeal course, to the general increased intra- 
cranial pressure. It thus arises that unilateral or bilateral paralysis of the 
sixth nerves is of no localising significance in the diagnosis of intracranial 
tumours. The third nerve is sometimes similarly affected by general intraj- 
cranial pressure, and this usually occurs on one side only, from lateral 
displacement of the brain stem as it passes through the tentorial foramen, 
the third nerve being pressed against the edge of the tentorium. The fourth 
nerve from its sinuous course seems never to be similarly affected. 

Any lesion of the crus cerebri may affect the third nerve, the result being i 
the syndrome of Weber — a hemiplegia of the opposite side with^third nerve! 
paralysis on the same side as the lesion. 

Z&tiology. — By far the commonest cause of paralysis of the oculo-motor 
nerve trunks, in any part of their course to their terminal branches, is syphilis, 
the lesion being a gummatous infiltration of the nerve. Such paralyses if diag- 
nosed and treated early almost invariably recover. If left for long without 
treatment vascular changes and cicatrisation in the region of the lesion may 
render recovery impossible. The next most common cause is intracranial 
tumour. 

Among other causes of oculo-motor nerve trunk paralysis which have not 
as yet been referred to are — (1) Encephalitis, which usually produces a 
iiuclear ophthalmoplegia, but which may cause a peripheral trunk lesion 
the pathological condition productive of the latter being an inflammator} 
focus round the point of suj)erfi3ial origin of the nerve. This is most com- 
monly met with in lethargic encephalitis ; (2) disseminate sclerosis, rarely— 
though this malady frequently produces diplopia, it rarely produces a definite 
peripheral trunk palsy; (3) diphtheria; (4) ophthalmoplegic migraine, 
which may produce a severe and sometimes recurrent paralysis of one or 
^11 of the ocular nerves* and may be bilateral — ^this condition usually 
recovers if the migraine be treated ; (5) it may occur in aged subjects without 
any obvious cause. Possibly arterial thrombosis of the nerve trunk may be 
responsible for this condition ; (6) it may occur as a transient and as a 
permanent event in diabetes ; (7) paralysis of the sixth nerve has been 
frequently noticed as a slowly transient event after the use of spinal anses- 
thesia. 

Nuclear Ophthalmoplegia. — The paralyses just described are in terms 
of the anatomical distribution of the nerve trunks to the various individual 
ocular muscles, and must be strongly contrasted with those paralyses due to 
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lesions just above tl^e oculo-motor nuclei and with those inyolving these nuclei. 
The puie supranuclear lesion separates the oculo-motor nuclei from their 
cerebral connections, and the resulting c^paralysis is in terms of conscious 
vision : namely, paralysis of upward movement, paralysis of downward 
movement, paralysis of lateral movement to right and to left respectively, and 
paralysis of convergence. There is no diplopia and no strabismus. Such 
lesions are found just above the level of the posterior commissure. The path 
for lateral conjugate moveikents is situated lateral to the paths for upward 
and downward movement, and both the latter aj)pear to cross tlie middle line 
in the posterior commissure. Unless it be a simple atrophy of the cells, the 
nuclear lesion must of necessity involve some of the supranuclear path fibres, 
some of the nerve cells, and some of the thence -emerging lower motor neurones. 
It involves, therefore, the movement of both eyes, but irregularly and often 
unequally ppon the two sides. There is always diplopia, and the axes do not 
remain parallel. A lesion in the region of the third nucleus always causes 
disturbance of the functions of the pupil and of dccommodation. A lesion 
in the region of one sixth nucleus causes complete loss of lateral conjugate 
movements to the same side if it involve the upper part of the nucleus, and 
therefore interrupts the whole of the supranuclear path for lateral conjugate 
movement. In the case of a lesion a little lower down, there is a major 
paralysis of the external rectus of the same side, combined with w’eakness of 
the opposite internal rectus ; and with a lesion at the lower pole of the nucleus, 
the resulting paralysis exactly resembles a pure paralysis of the sixth nerve. 

Nuclear ophthalmoplegia is a conspicuous feature in the following 
diseases: (1) All local gross lesions in the region of the oculo-motor 
nucleus, of which mesencephalic, pontine and pineal tumours and vascular 
lesions are the usual varieties. (2) Myasthenia gravis. (3) Lethargic 
encephalitis. (4) Polyneuritis, including diphtherial polyneuritis. (5) 
Veronal poisoning (the ])upils are here exempt). (6) Nervous syphilis, 
especially in connection with tabes. (7) It occurs in rare cases as a pro- 
gressive condition akin to progressive muscular atrophy. 

Pathological Conditions of the Pupil and of Accommodation.— 
Myosis or unusual smallness of the pupil is a common sign of syphilis of the 
nervous system. It is an important sign of paralysis of the cervical 
sympathetic. It occurs in lesions of the pons below the third nerve nucleus, 
is often met with in advanced age without pathological associations, and is 
also a symptom of the morphine habit. 

Eccentricity of the pupil and varying unroundness of the pupil are 
important signs of nervous syphilis, and these signs occur also in lesions 
of the forefnost part of the third nucleus. 

Inequality of the pupils occurs in connection With all nuclear and peri- 
pheral ocular paralyses, and with cervical sympathetic paralysis. It accom- 
panies all defects of vision from lesions of the visual path between the eve 
and the external geniculate bodies, provided the appreciation of light be 
unequal in the two eyes. It may be congenital or associated with inequalities 
of the refraction of the two eyes, and then has no pathological significance. 
It is commonly a sign of nervous syphilis. 

• The Argyll Robertson pupil or reflex iridoplegia may result from any lesion 
in the le^on of the posterior commissure, interfering with the anterior end 
of third nucleus. It has been produced experimentally in animals, by 
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severing the connection of xhe optic tract with the quadrigeminal region 
in front of the external geniculate bodies on both sides. It is an important 
sign of nervous syphilis, and is rar<|ly met with except in this condition. It 
consists of loss of reaction to light with preservation of reaction upon con- 
vergence, and often progresses to complete iridoplegia in tabes and other 
conditions of nervous syphilis. A very similar condition is the inverse 
combination of preseryation of reaction to light with loss of reaction on 
convergence. The Argyll Robertson pupil occulting as a sign of gross local 
disease is a certain sign of a lesion in the region of the posterior commissure. 
Barely it is met with in disseminate sclerosis from a lesion in this position, 
and it is then generally one-sided. It is not infrequent in lethargic encephalitis 

Adieus Syndrome , — Argyll Robertson defined his phenomenon as a pupi 
which did not react to light, but which reacted upon convergence briskly and 
dilated at once on relaxation. It is claimed that this phenomenon has no 
other cause than syphilis. There is, however, another phenomenon in which 
a pupil which does not react to light, reacts very slowly but in the end com- 
pletely on convergence, but which remains contracted for a very long time» 
even minutes, after relaxation, and this is called the “ tonic ” pupil. The 
tonic pupil sometimes develops after an acute onset of ballooning and 
iridoplegia. It is not infrequently associated with a permanent absence of. 
all the jerks of the body, and the clinical picture is that of a non-progressive 
and symptomless tabes dorsalis with the serological reactions alw^s negative. 
This newly described and highly important syndrome is met with in young 
subjects, and in three forms. In the first of these, the tonic non-reacting 
pupil alone is present. In tlie second, there is complete and permanent 
absence of all the jerks of the body in a perfectly healthy subject. And in 
the third, these two conditions coexist. The cause of Adieus syndrome is 
unknovrn, and its course interferes in no way with perfect enjoyment of life 
and capacity. Its importance is that the subjects of this benign syndrome 
have in our experience been excluded from occupation and insurance, on the 
grounds that they are suffering from tabes dorsalis and are therefore unsound. 

Total internal ophthalmoplegia is met with in lesions of the anterior part 
of the third nucleus, and in lesions of the lenticular ganglion in the orbit. 

Wernicke’s hemianopic pupil phenomenon is a test for the position of a 
lesion causing hemianopia. If tlie lesion is situated upon the visual path 
where that path contains the light reflex path, the pupil does not react when 
light is thrown on the blind side of the retina. In other words, this sign is 
present if the lesion is involving the visual path between the eye and the 
external geniculate body. When the lesion is between the geniculate body 
and the visual cortex in tjjie occipital lobe, the pupil reacts equally well from 
the blind and from the seeing field. 

PARALYSIS OF THE CERVIGAL SYMPATHETIC 

The cervical sjmipathetic fibres for the ey4 emerge from the eighth cervical 
and first dorsal segments of the spinal cord\by white rami communicantes, 
which ascend via the cervical sympatlietic triWk, carotid plexus, ophthalmic 
plexus and lenticular ganglion to the eyebaU and orbit. The centre for 
sympathetic control is in the region of the ocul4-motor nucleus, and the tecto- 
spinal tract connects this nucleus with the cer^cal region of the spinal cord. 
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Lesions close to, br.t above, the level of the posterior commissure produce 
bflateral retraction, or “ tucking ” of both eyelids, while lesions of the oculo* 
motor nucleus at or below this level produce bilateral partial ptosis. Thus, 
in ophthalmoplegia from a lesion of the upper ^rt of the third nucleus one 
may find either retraction or drooping of both lids, or perhaps retraction on 
one side, with drooping of the lid on the other side. So far as the eye and 
orbit are concerned, the sympathetic is the tonic retractor of the lid, the 
tonic protruder of the eyebail, and the tonic dilator of the pupil, and stimula- 
tion of this mechanism results in retraction of the lid or widening of the 
palpebral fissure, exophthalmos and wide pupil, while paralysis of the cervical 
sympathetic produces narrowing of the palpebral fissure (cervical sym- 
pathetic ptosis), enophthalmos and a small pupil. The excitation condition 
is seen in Graves’ disease ; the paralytic condition is of common occurrence 
in nervous .diseases. The cervical sympathetic is also the tonic vaso-constric- 
tor and secreto-motor nerve of the head generally, but disturbance of the 
mechanism does not often give rise to charactcfristic or important clinical 
phenomena. A curious lack of expression is, however, sometimes observable 
in the face on the aide of the lesion. Cervical sympathetic paralysis occurs 
in the follow’ing clinical associations : (1) In all lesions of the cervical cord, 
.especially when the last cervical and first dorsal segments or roots are 
damaged. It is common in syringomyelia and hcematomyelia. (2) In lesions 
of the ccrvigal sympathetic trunk by cervical ribs, trauma, pressure, growths, 
etc. (3) It is very common in tabes and nervous syphilis generally, where it 
appears as partial bilateral ptosis with enophthalmos and small pupils. It 
appears to be a primary neuronic degeneration in this condition and never 
improves. 

THE FIFTH OR TRIGEMINAL NERVE 

The sensory portion of the nerve impinges upon the central nervous 
system by sending its terminals to a column of cells which extend from as 
low as the third cervical segment of the spinal cord to the upper limit of the 
medulla, the intramedullary portion of the nerve lyingputside the cell column 
and deep to the restiform body, and being known as the “ ascending root ” 
of the fifth nerve. In the lower part of the pons, it turns outwards and leaves 
the surface of the brain stem to enter Meckel’s space just below the free edge 
of the tentorium, where it lies between two layers of the dura mater in a de- 
pression upon the superior surface of the temporal bone. Here it expands 
into the trilobed Gasserian ganglion, each lobe of which is continued for- 
wards by one of the three great divisions of the nerve, which are distributed 
as follows : 

OfUthalmio division . — The first division supplies the eyeball, by means of 
the naso-ciliary branch, exclusively, and the lachrymal glands, the con- 
junctiva except that of the lower lid, the skin of the forehead and the scalp 
up to the centre of the vertex, with the cranial bones and meninges, the mesial 
part of the skin of the nose, and the mucous membrane of the upper part of 
the nasal cavity. 

maxillary division . — This division supplies the skin of the upper 
lip and side of the nose and adjacent portion of the cheek, lower eyelid and 
conjunctiva and part of the temple, the upper jaw and its teeth, the naso- 
pharynx, uvula and tonsil, and the lower part of the nasal cavity. 
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Infmor maxillary division . — The third division supplies the skin of the 
posterior aspect of the temple and adjacent parts of tne pinna, the anterior 
and upper wall of the external auditory meatus and drum, a part of the cheek, 
lower lip and chin, the lower jaw, teeth and gums, the floor of the mouth, 
inner surface of cheek and ^livary glands, and the anterior two-thirds of the 
tongue as far back as the circumvallate papillae. 

The greater part of j)he hard meninges of the brain are supplied by the 
fifth nerve. • * 

The motor part of the fifth nerve takes origin from a nucleus in the grey 
matter of the pons, where it emerges close to the sensory root and passes 
through Meckel’s space beneath the Gasserian ganglion to join with the third 
sensory division of the fifth nerve. It supplies the temporal and pterygoid 
muscles, the masseter, the mylohyoid, the anterior belly of the digastric, 
and the tensor tympani. 

The chorda tympani is conveyed to the tongue by the lingual branch, 
which it joins on leaving the Glaserian fissure. 

Symptoms of Lesions of the Fifth Nerve. — Pain over the sensory* 
distribution of this nerve occurs from irritating lesions and reflexly, if its peri- 
phery be irritated. With organic lesions in any part of its course, the pain is 
followed by sensory loss, corresponding with the part involved. The peculiar 
disease, neural gia, of which the pathological basis has not been as yet dis- 
covered, Ts”pfactTcally confined to the distribution of this nerve, which cannot 
be too carefully learned, since pain really due to the implication of this nerve 
may be considered as belonging to other territories, as, for example, the pain 
deep in the side of the throat (tonsillar branch) and in the occipital region 
(meningeal branches), which are common in neuralgia. Herpes zoster over 
the distribution of this nerve is common, and results from a lesion by a virus 
infection in the Gasserian ganglion, and is in every respect comparable with 
that occurring in the distribution of the spinal nerves from similar lesions 
in the posterior root ganglia. It produces bad scarring, and when aSecting 
the cornea is apt to produce ulceration, very destructive to the eye. It is 
accompanied by severe pain, which may be persistent for months. It should 
be borne in mind that the sensory supply to tlie cornea is entirely from the 
naso-ciliary branch, via the long ciliary nerves, and that herpes zoster of the 
cornea is usually accompanied by a small group of vesicles only at the tip 
of the nose on the same side. 

Taste . — It has frequently been argued that loss of taste over the anterior 
two-thirds of the tongue follows destruction of the Gasserian ganglion and 
proximal portions of the fifth nerve. Cushing has, however, recently in- 
vestigated this subject upcjp a series of cases of complete Gasserectomy, and 
has found that in every case the sense of taste was preserved. The path of 
taste thus seems proved. It is from the glossopharyngeal nucleus via the 
fasciculus solitarius, portio intermedia, facial nerve, chorda tympani and 
lingual nerve to the tongue. 

Trophic changes . — Lesions of the first division of the fifth nerve are often 
[productive of serious corneal deterioration and ulceration, which may be 
[followed by septic panophthalmitis. These changes, however, have been 
proved to be the result of mechanical damage upon the insentient surface. 
If, for example, after destruction of the fifth nerve for neuralgia, the eye 
be carefully protected either by covering or sewing it up, these changes do 
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not occur. After ^ little while, the anaesthetic ooniea becomes mucH lefis vul- 
nerable, and will stand the wear and te|kr of ordixiary life without distiurbaxlee. 

Pardysis of the motor function of t^e fifth nerve occurs in lesions of l^e 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The si^ of such paralysis are not apparent to the patient, who 
experiences no difficulty in mastication, provided the lesion be unilateral. 
To the observer, the jaw deviates to the side of the paralysis on opening the 
mouth, on account of the action of the unopposed external pterygoid of the 
sound side. The masseter, as felt by the finger on its anterior edge, does not 
harden on biting, nor do the temporal muscles harden. The floor of the mouth 
does not stifEen on the paralysed side on forcibly opening the mouth. 

Bilateral involvement of all the muscles supplied by the fifth nerve is 
the rule in all cases of progressive muscular atrophy where the bulbar nuclei 
are affected. 


THE SEVENTH OR FACIAL NERVE 

This nerve takes its origin from a nucleus in the ventral part of the reti- 
cular formation of the pons. The nerve fibres course dorsally, forming a loop 
round the sixth nucleus and, descending, make their exit from the brain stem 
at the uppermost end of the groove between the olivary and restiform bodies 
close to tne auditory nerve, but separated from it by the pars intermedia. 
It passes forwards and outwards with the auditory nerve to the bottom of the 
internal auditory meatus where it is joined by the pars intermedia, and enters 
the aqueduct of Fallopius. Thence it passes outwards, and then makes a 
sharp turn backwards, at which angle it is enlarged to form the geniculate 
gan^ion. Subsequently, it runs downw^ards behind the tympanum, and 
emerges at the stylomastoid foramen to pass in the substance of the parotid 
gland, over the ramus of the jaw, to supply all the facial muscles of expres- 
sion. Its landmark in crossing the jaw is one half-inch below the external 
auditory meatus, and just below Stenson’s duct. In the petrous bone, it 
gives off a branch to supply the stapedius muscle. One quarter of an inch 
above the stylomastoid foramen, it gives off the chorda tympani, which enters 
a small foramen, the iter chordse posterius, which leads it to the tympanum, 
where it crosses the long process of the malleus and enters the temporal fossa 
by a canal, the iter chordse anterius, and subsequently joins the lingual, by 
which it is conveyed to the anterior two-thirds of the tongue and to the sub- 
maxillary and sublingual glands. 

The facial is the most commonly paralysed nerve of any in the body. 
It may be involved in focal and general lesions of pons and medulla, as, for 
example, by tumours and vascular lesions, encephalitis, especially the leth- 
argic variety, and by diphtheria, rabies, herpes, tetanus and polyneuritis. 
Between the medulla and the petrous bone it is prone to be the seat of origin 
of tuniours of an especial nature, and to be pressed upon by tumours in the 
vicinity, and here the auditory nerve is likely to be co-in volved. During its 
course witlun the petrous bone, it is often affected by caries, and sometimes 
by growth in the bone. At its point of exit from the stylomastoid foramen, 
it is very commonly affected by fibrositis, J^nd periostitis, which give rise to 
Bell’s palsy. In its course over the face it may injured by forceps at birth 
or by trauma in later life, and may be involved by parotid tumours. 



1473 


BELL’S PARALYSIS 

skx’S PARALYSIS 

Synonym. — Common facial pal^' 

Definition.— A ^irery common type of peripheral paralysis of the facial 
nerve, of which the only known aetiological factor is exposure of the face to 
cold, and accompanied in a great majority of the cases by signs of local 
fibrositic inflammation in the region of the stylomastoid foramen. The 
paralysis almost invariably recovers, but if thcf recovery is slow, a very 
peculiar spasm or facial contracture accompanies or follows the recovery. 
This contracture in its turn disappears slowly. 

etiology. — ^Facial paralysis is very rare at the extremes of age and it is 
most co mmon in early adult life. The sexes are equally affected. The only 
defimte'known cause is local exposure of one side of the face to cold, such as 
driving in a wind or sitting in a draught. Many different views bave been 
held as to the pathogenesis of Bell’s palsy, but it seems certain that it is 
the result of a local inflammation of the fibrous tissue forming the deep part 
of the sheath of the parotid gland, from which a process in the form of a sheath • 
accompanies the facial nerve into the Fallopian aqueduct and along which 
the inflammation extends and compresses the facial nerve in that canal. 
The proofs of this view are, that facial paralysis is so often accompanied 
at its onset by pain in the stylomastoid region and behind the mastoid process 
and by tenderness on pressure, and that in some cases there is ve^y consider- 
able swelling of the deep jiart of the parotid gland. In several cases this 
swelling has been so great as to cause us to admit the patients into hospital 
with a diagnosis of growth of the stylomastoid region, where the subsequent 
course of the cases proved them to be cases of Bell’s paralysis of a simple 
type. Moreover, it is obvious that the pathological process begins outside, 
and subsequently spreads up the facial canal, since the loss of taste in thet 
anterior two-thirds of the tongue, from involvement of the chorda tympani, ; 
is so often not present when the palsy first appears, and develops in the course j 
of a few days, as the inflammatory process spreads up the facial canal J 
and reaches the region where the chorda tympani leaves the facial j 
trunk. 

There is rapidly accumulating evidence that many of the cases of Bell’s 
palsy without cause or from exposure to cold are the result of herpetic infection 
of the nervous system and downward delivery of the virus along the facial 
nerve, with local inflammatory lesions in its periphery wuth swcUing of the 
nerve trunk. The coincidence of facial palsy with the skin lesions of herpes 
zoster is common and its occurrence in all the nerve -infecting virus diseases 
such as poliomyelitis is also y^ell known. 

Symptoms. — The onset is usually rapid and sometimes even sudden. 

It may follow definite exposure of the face to cold, but often there is no such 
history. Pain of a neuralgic character below the ear, behind the mastoid 
process, or referred to the occipital region, is common, but it does not last 
more than a few days, and sometimes pain is entirely absent. On deep 
pressure upon the styloid region behind the ramus of the jaw on both sides, one 
can almost always elicit the fact that there is tenderness on the paral3r8ed 
side, and sometimes obvious swelling of this region may be felt. The fiisf 
sign of the facial paralysis is that the patient feels the face to be stiff when 
he attempts to move it. Subsequently, the paralysis appears rapidly, and 

93 
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the face is drawn ^ovcr to the opposite side. <The paralysed side is motion 
less, according to the degree and distribution of the paralysis, if incomplete, 
and, if complete, is expressionless. Th^ eye cannot be closed, and there is 
epiphora from paralysis of the tensor tarsi. The paral^ysis at the corner of 
the mouth causes difficulty in articulation and escape of fluids on drinking, 
but the patient soon learns to dodge these disabilities. When tlie paralysis 
is partial it is nearly always the lower part of the face which is the most 
affected. The facial mugxjles soon become hypeifexcitable to mechanical 
stimuli, and in complete cases present a reaction of degeneration in a few 
days. In nearly all tlie severe cases, there is loss of taste over the anterior 
part of the tongue. It should be remembered that the sense of taste is 
conflned to a very small area on the lateral edge of the tongue, some half an 
inch behind the tip. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may vary from a few days to two years, the paralysis begins to 
recover, and almost invariably this recovery » appears in the upper facial 
^ region first, and in almost every case becomes complete. We have seen perfect 
recovery follow complete })aralysis lasting 21 months. 

Diagnosis. — Great care in diagnosis is necessary lest peripheral facial 
palsy of very unfavourable prognosis should be mistaken for it. The facial 
palsies which result from lesions of the nerve in the temporal bone, from 
caries and from tumour, those due to lesion of the nerve within the skull 
and from pontine lesions, rarely make any recovery. To this rule the follow- 
ing exceptions must be made : In the peripheral facial paralysis of polio- 
myelitis, lethargic encephalitis, tetanus and diplitlieria recovery always 
occurs, if the patient survives. 

Facial contracture . — In cases of long duration when recovery commences, 
the face goes into a condition of persistent spasm which causes often a very 
unsightly distortion of the face, which is very disappointing to the patient, 
who after waiting many months for iraj)rovement, now finds the face dis- 
torted in the opposi+c direction and to a more severe degree than at the 
onset. No adequate explanation of facial after-contracture has ever been 
put forward, and no similar condition occurs after the lesion of any other 
peripheral motor nerve, so far as we are aware. It lecovers slowly in the 
majority of cases. Patients should be warned from the first about the 
occurrence of after-contracture so that disappointment may be obviated, 
and at the same time encouraged as to the probability of complete 
recovery. 

The diagnosis is not difficult, and mistaken diagnosis means faulty ex- 
amination. In disease of the temporal bone, the facial palsy is accompanied 
by signs of such disease, which should be carefully sought, namely, deafness, 
perforation of the drum, discharge from the ear, and signs of long-standing 
otitis. 

Lesions within the skull are apt to co-in volve the auditory nerve, the 
fifth nerve or the cerebellum, and the characteristic signs of tumour df the 
lateral recess are common. In the pons, hemiplegia, hemiataxy and hemi- 
ansesthesia are likely to coexist. 

c Course and Prognosis* — Recovery is so usual that it should be promised 
in every case. The date of recovery is often difficult to forecast. If at 
the end of a week after the onset there is the slightest trace of any volun- 
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tary power in the orbicularis^palpebrarum, which is the *«iiltiinum moriens 
of the facial muscles, or if any trace of faradic excitability to bearable stimuli 
remains, then it may be confidently said that recovery will be complete and 
rapid within 3 mc^ths, and that there will be no contracture. Cases in 
which no complete paralysis occurs in any region of the face usually recover 
in a fortnight. In complete cases, with complete reaction of degeneration 
in the muscles, it is dyficult to say when recovery will occur or when the 
effect of contracture w^ill be at an end. Cases ^liich show no loss of taste 
and, therefore, in which there is no great extension of the inflammatory 
process up the facial canal, usually recover rapidly. Traumatic facial 
paralysis from blows upon the side of the face, and obstetrical facial paralysis 
from the pressure of forcei)s during delivery, always recover and leave no 
sequela). 

Treatment. — The immediate treatment at the onset should be that 
suitable for the amelioration of a fibrositic inflammation. Mereury by in- 
unction and salicylates and iodides internally are most valuable. While ^ 
there is pain, the application of warmth or the use of counter-irritants, oi 
which the best is strong tincture of iodine, is indicated. Massage to the 
face should be used from the onset . It is really doubtful whether electricity 
in any form or at any time materially helps in recovery, but in the present 
day any failure will be assuredly attributed to its non-cmjdoyment, and 
therefore galvanism may be used. Electricity should never be^sed where | 
there is after-contracture, for it increases this condition. * 

Facial paralysis from caries of the temporal bone rarely makes any re- 
covery, and it is almost always complete and permanent. To remedy the 
unsightly and permanent distortion of the face, union of the peripheral 
trmik of the facial to the central end of the divided sjaiial accessory or pre- 
ferably the liypoglossal nerve, has ])een ])erf()rmed, and with considerable 
success. Section of the hypoglossal with consequent hemiatrophy and hemi- 
paralysis of the tongue produces no disability with speech, mastication or 
swallowing. It is not so much that reunion of this nerve restores volitional 
power to the face, but associated movement does return and also some after- 
contracture, which restores to some degree the symmetry of the face. 

PERIPHERAL FACIAL SPz\SM 

Definition.— A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faradism of the facial trunk. It is occasionally associated wdth a slowly 
oncoming facial paralysis, ^and may follow a facial paralysis due to injury. 

Etiology. — This malady occurs in adults, and the onset is usually insidious 
and without known cause. We have seen many cases, however, during the 
Great War in which injuries in the region of the facial nerve in its course 
through the temporal bone, such as gunsliot woimds, shell fragment wounds 
with much scarring, and contusions with much bruising of this region, have 
been followed by peripheral facial spasm. It is certainly due to a lesion of the 
peripheral facial nerve trunk, and this lesion seems to be of such a nature as 
to irritate, and not in most cases to destroy ; but in sonic cases partial d8- 
struction, with thjs appearance of partial facial paralysis, does occur. 

Symptoms. — It commences with twitching of some part of the facial mus- 
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culaturei which occpis at first at rare intervals, a£d subsequently becomes more 
and more frequent, so as in some cases to be almost continuous. Commencing 
locally, it tends to spread so as to involve the whole face in a sudden and 
hideous contortion. We have seen cases in which the attacks of peripheral 
facial spasm at first glance almost exactly resembled a .Jacksonian fit of the 
face, the obvious distinction being that no Jacksonian fit can be confined to 
the supply of the facial nerve, but eyes, tongue, etc., are also involved. The 
spasms may be so severe fWid continuous as to keep^ the eye closed for long 
periods together, and to interfere greatly with the work and enjoyment of 
life. The malady is associated with no other symptoms. Cases exist in all 
degrees of severity, from the mildest, in which an occasional flicker of the face 
occurs, to the most severe and incapacitating and unsightly malady. 

Course and Prognosis. — Some of the cases recover spontaneously, and 
others under treatment ; but when the malady becomes severe and the spasm 
hardly remitting, it is practically intractable, except by operative interference. 

Treatment. — In the milder cases, measures calculated to subdue chronic 
jnflammation, such as mercury, iodides and salicylates, are sometimes of re- 
markable benefit. In severe cases, the only remedy which affords relief is the 
injection of alcohol into the facial nerve either at the stylomastoid foramen, or 
as it crosses the ramus of the jaw half an inch below the external auditory 
meatus, or when one division of the nerve only is affected, in any part of the 
pes anserinjis. Brilliant results have followed this method, which was first 
used by Patrick. A facial paralysis has been produced which quickly 
passes off with complete relief of the spasm, sometimes permanently, some- 
times temporarily, but always for such a time as to make this slight o])cration 
a brilliant success. T The needle must be introduced with great accuracy and 
the injection made Very ''slowly, not more than a minim at a time, the face 
being watched all the time, while the patient is repeatedly instructed to 
move it. With the first sign of oncoming weakness the injection is stopped, 
for this weakness will deepen considerably from diffusion effect after the 
injection. 

Herpes from lesion of the geniculate ganglion , — Under this title an affection 
has been described by Ramsay Hunt in which herpes zoster in and about 
the external auditory meatus has occurred, and in some of the cases tliis 
has been complicated with facial palsy, and occasionally with symptoms 
indicating irritation of the auditory nerve. Such cases are by no means rare. 
The inconspicuous herpetic vesicles situated in the concavity of the concha 
Should be looked for in every case of Bell’s palsy. 

THE AUDITORY AND VESTIBULAR NERVES 

The auditory or cochlear nerve takes origin from the spiral ganglion of 
the cochlea, situated near the inner edge of the osseous spiral lamina. The 
cells of this ganglion are bipolar, and their periplieral processes are distri- 
buted to the organ of Corti while the central processes pass down the modiolus 
of the cochlea and through the internal auditory meatus, where they join 
those of the vestibular nerve, to the upper part of the groove between the 
restiform and olivary bodies, where they end among the cells of the tuber- 
culum acusticum and cells of the ventral nucleus. This nerve is concerned 
entirely with the sense of hearing. 
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Tho vestibular nerve takes its origin in the cells of the^ganglion of Scarpa, 
which is situated at the outer end of the internal auditory meatus. The 
peripherleil processes supply the l&byrinth and semicircular canals ; the 
central processes joih with those of the cochlear nerve and course to the upper 
end of the groove between the olivary and restiform body. Here the vesti- 
bular fibres diverge from the cochlear fibres, and passing between the resti- 
form body and the ascending root of the fifth nesve, end in a mass of nerve 
cdls called the vestibular nucleus, beneath the lateral part of the. floor of the 
fourth ventricle. 

The central path for the impressions conveyed by both the cochlear and 
the vestibular nerves is believed to undergo a semi-decussation similar to that 
of the olfactory tracts and optic nerves. 

Lesions of the cochlear nerve produce deafness, and in addition patho- 
logical changes in its peripheral termination are productive of tinnitus. 
Except from direct involvement of this nerve or of its terminations in the 
cochlea, deafness is practically unknown as a symptom of disease of the 
nervous system. In other w^ords, lesions of the central auditory paths ar^ 
not as yet recognisable by any known symptoms. 

Nerve deafness may be produced by any lesions of the cochlea and coch- 
lear nerve, and is confined to diseases of the temi^oral bone and labyrinth, 
lesions of the intermen in geal part of the eighth nerve by tumours, meningitis 
or pressure, and lesions of the lateral side of the medulla. Th^ deafness is 
the same wlicrcver the lesion may be, and the position of the lesion is to be 
deduced from the associated involvement of contiguous structures. Nerve 
deafness, which characterises lesions of the cochlea and its nerve, is distin- 
guished from deafjicss due to middle-ear disease by the facts that hearing 
both by air conduction and by bone conduction is diminished or lost, while 
in middle-ear deafness the hearing by bone conduction is increased. If a 
tuning-fork in vibration be applied to the forehead until it is no longer audible, 
and then presented to the ear, it will not be heard aerially in middle-ear 
disease, since the aerial conduction is impaired in that condition. But in 
nerve deafness it is either not heard through the bone when the tuning-fork 
is applied, or if heard, wlicn it has ceased to be audible to bone conduction, 
will still be audible when presented to the ear. This is known as Rinne’s 
test, and it is a reliable one. Weber’s test for nerve deafness consists in the 
application of a tuning-fork to the forehead in the middle line, the patient 
being asked whicli ear the sound comes to most. In middle-ear deafness 
the sound is heard best on the deaf side, and in nerve deafness it is best heard 
on the sound side. As a symptom of nervous disease, nerve deafness is met 
with in disease of the lateral region of the medulla, in tumours of the cerebello- 
pontal angle growing from the eighth nerve, following epidemic meningitis, 
and in syphilis of the nervous system, especially congenital syphilis. 

TINNITUS 

Etiology. — Tinnitus or the occurrence of persistent recurring noise referred 
to the ears may be produced by wax in the car, by otitis media, or by any 
otlier condition of vascular congestion, or by inflammation in the region of 
the auditory mechanism. It occuis in those w^ho w’ork exposed to deafening 
noise, as in boiler-makers and riveters, and may be produced by the admini- 
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Btratiou of qiiiiiiner and salicylates. It is much more frequently indicative 
of a mysterious and intractable disease of the cochlea, which often ends in 
complete deafjiess. Persistent tinnitus it a malady of adult life, the earliest 
cases occurring after puberty. It is rare for the malady^o commence in old 
age. It begins insidiously, and as a rule without cause, but debilitating 
influences may precede its onset. 

Diagnosis. — The diagnosis of tinnitus presents no difficulty. A careful 
examination of the ears will discover and cause to be removed any local 
trouble in the external auditory meatus and tym])anum. Moreover, tliese 
conditions do not give rise to persistent tinnitus ^^ith nerve deafness. 

Symptoms and Course.— The sounds commence faintly and often 
intermittently, and at first may be oidy perceived in stillness and silence at 
night, and later become louder and more persistent, and are often absol- 
utely continuous. Tlic slight sounds may be low pitched, a low rumble 
like a distant wagon, or a faint murmur such as may be heard wlicn a shell 
is held to the ear. 'Hie loud sounds are never low in tone. They may be 
huiuining, hissing, rushing or bell-like noises. The common simile used by the 
patient is that of a hissing kettle, of a gas jet, of a threshing machine, of a 
steam-engine, or of a room full of macliinery. Tlie same paliciit may have 
several sounds, sometimes successive and sometimes heaid all at once. When 
the sounds are rhythmical they are u.sually synchronous with the pulse. 
In some ot the cases labyriiithimi vertigo occurs, and the attack may be 
heralded by an incicasing intfuisity ot the sound. The coT.dilion of hearing 
in patients sullering with tinnitus may vary in each case, and from time to 
time in any one case. In many ca.ses hearing is ])ei*feclly normal, and may 
remain so for years, in sjiitc of increasing tinnitus. One of my ])a1ients 
retained perfect liearing for over twenty years, with incretsdiig tinnitus ; but 
the hearing rapidly declined alt ei wards. In many cases, however, there is 
some degree of nerve deafness on one or both sid(*s. In the course of time 
the deafness increa.scs even to absolute deafness, and in a few of them the 
noises persist in sjiitc of absolute deafness. As a rule, the noises decrease 
as deafness beconu*s severe. 

Prognosis. — TJic prognosis is very uncertain, and in most cases unfavour- 
able. In many cases the noises peisist in sjdte of all tieatment, sometimes 
treatment secures considerable relief, and nut infrequently the symptom is 
removed by treatment. 

Treatment.— In the early stages the disease may be much benefited 
by tlie exhibition of salicylates and iodides. As a symptom, tinnitus is 
more affected by bromides than by any other drug, and these should bo given 
in doses of from 10 to 20 grains twice or three times daily. The effect of the 
bromide is somolimes increased by the addition of from 5 to 10 niinims of 
tincture of b(‘lIadonna. Frazer lias reported a successful intracranial 
division of the auditory nerve in a case of tinnitus. Such a procedure could 
be only admissible where tljc trouble was confined to one side. This opera- 
tion has proved immediately fatal in one ease. ^ 

VERTIGO 

Definition.— The word ** vertigo,” which by derivation means a 
” turning,” is used to designate any movement or sense of movement or 
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MCNIfiRE’S DISEASE 

unsteadiness either in the individual himself (subjective veftigo) or in external 
objects (objective vertigo) that involves a defect, real or seeming, in the 
equilibrium of the body. It is a sensation of involuntary movement, either 
of subject or of external objects. It always involves a slight interference 
with corusciousnesa, which, in severe vertigo, is often momentarily lost. 

£tiolo^. — Vertigo is always the result, direct or indirect, of disturbance 
of the labyrinth, vestibiiar nerves or cerebellum. ^ It is commonly associated 
with vomiting and with vasomotor and secretory phenomena, such as ** cold 
perspiration.” The disturbance of the vestibular mechaiiLsm which results 
in vertigo may be set up by multitudinous causes, among which may be 
mentioned toxic states as in specific fevers, and from the administration of 
alcohol, anaesthetics and morphine, irregularities of blood supply as in fainting, 
loss of blood, cardiac feebleness, Stokes-Adams’ disease, and sudden alterations 
of position and in arterial disease ; from visual or bodily disorientation as in 
diplopia, dancing, swinging, sea-sickness and train -sickness ; in ansemic 
states ; in migraine, and as an aura in epilepsy ; in diseases of the tympanum, 
labyrinth and semicircular canals in diseases of the vestibular nerve and* 
cerebellum, and in coiidilions of raised general intracranial jiressure. 

Diagnosis. — Tlie vestibular lucchanisin is closely connected functionally 
with the cerebellum, and the symptoms which result from its disturbance 
are almost identical with those resulting from lesions of the lateral lobe of the 
cerebellum, and comjirise nystiigmus to the side of the lesion, vejfigo, forced 
movements, hemialaxy and liypotonus on the side of the lesion. There are 
two points wliicli serve to sej>aratc the two conditions. In the first place, 
vestibular lesions are usually a>sociatod with nerve deafness, which is 
absent in cerebellar lesions, and secondly, the cerebellar symptoms are only 
marked in vestibular lesions wlien the condition is acute, or during acute 
exacerbations. 

Teats for vestibular lesions. — 1. Jkiraiiy’s caloric test is made by irrigating 
the external auditory meatus with either hot or cold water or air. With 
an intact vestibular mechanism this causes irritation of the vCvStibular appara- 
tus with the appearance of nystagmus or lateral deviation of the eyes to the 
side of the irrigation. WJien the vestibular mecJ)anism is imjjaired this test 
fails relatively or comi)lctcly. 

2. If tlie patient be rotated either by placing him in a special rotating 
chair, or by turning him round several times in the standing position, lateral 
conjugate deviation of the eyes immediately after the rotation will show 
nystagmus in the o])])osite direction to the rotation, if the labyrinth on that 
side is intact. It wdll not a 2 )])ear if the functional activity of the vestibular 
mechanism is deficient. • 


MfiNifiRE’S DISEASE 
Synonym. — Labyrinthine vertigo. 

Definition. — A malady in wliich paroxysmal attacks of severe laby- 
rinthine vertigo occur at irregular intervals, associated with tinnitus and 
prograssive deafness, and due to disease of the labyrinth of a chronic nature. ^ ' 
etiology. — Little is known of the causal factors in this disease. It is 
a disease of adult life, and usually appears without definite antecedents. 
Mduiftre, who described the clinical picture of the malady, considered that 
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hflBmorrliage into tte lab]fTinth was responsible tor the condition ; but in view 
of the frequency with which the attacks may occur, and the very slow loss of 
vestibular function wlqch accompanies <the course of the disease, it seems 
highly improbable that so destructive a lesion as hsemorj^hage can be respon- 
sible for the majority of the cases. 

Symptoms. — The attacks set in suddenly with a buzzing noise in the 
ears, followed immediately with intense vertigo, both fiubjective and objective. 
The vertigo may be so in^tense that the patient feels he is hurled to the 
ground. He often falls as if shot ; sometimes he has time to assume the 
sitting or lying position, before the vertigo reaches its height. Consciousness 
is often lost, or seriously impaired, for a few moments only. Spontaneous 
nystagmus occurs to the side of the lesion, and unilateral cerebellar signs 
on the side of the lesion. The patient becomes nauseated, and often vomits 
repeatedly.. The skin is pale and covered with a clammy sweat. The patient 
lies perfectly still, and in terror lest the least movement should bring on more 
vertigo. The duration of the attack and the time taken in the recovery from 
<an attack vary from a few minutes to 24 hours. Sometimes the attacks are 
excited by some sudden movement, such as coughing or sneezing, but they 
are usually without any such antecedent. They may occur during sleep, 
and wake the patient. The recovery from the attack is usually perfect, 
the vertigo disappearing ; but in some cases slight persistent vertigo remains 
between tb“. attacks. When MiSniire’s disease is persistent a slow onset of 
nerve deafness and signs of slow vestibular destruction follow, and as these 
signs deepen the attacks become less and less severe, and finally cease when 
the functions of the labyrinth become destroyed. 

The diagnosis of Meniire’s disease presents no peculiar difficulty, for the 
symptoms are highly characteristic, and although the attacks vary in the 
degree of their severity, from a slight momentary giddiness to a sudden 
falling, with the most acute cerebellar symptoms, yet the first attack is usually 
severe. The rapid disappearance of the symptoms is striking. Vertiginous 
attacks from all other causes must be excluded. In epilepsy consciousness 
is usually lost. In Meniftre’s disease it is momentarily impaired, and there 
is no convulsion. In acute cerebellar lesions the symptoms are very like 
those of lab 3 rrinthme vertigo, but they are not transitory in a few hours. A 
careful search of the nervous system for signs of organic nervous disease 
should in every case prevent any mistake. 

Prognosis. — The outlook in M^nidre's disease is uncertain. Some cases 
go from bad to worse in spite of treatment, and progressive deafness ensues 
with disappearance of the attacks. Many cases, however, recover perfectly 
with little or no impairment of hearing. • 

Treatment. — The salicylates seem to have a definite specific effect upon 
the morbid process, and should be given in doses of 20 grains thrice daily. 
In the form of aspirin they may be even more beneficial from the sedative 
effect of the latter drug. The bromides have a wonderful effect in relieving 
the symptoms, and in averting the attacks, to the extent that it may be 
said that labjnrinthine vertigo may be almost diagnosed by the beneficial 
effect of bromides upon it. They should be given in doses of from 10 to 20 
grains three times a day. Sjrphilis must be excluded, and if present, treated. 
Counter-irritation of the mastoid region has been recommended, and can 
certainly do no harm. 
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ACUTE VESTIBULITIS 

In this rare disease slight general febrile symptoms are followed rapidly 
by severe bilateral qprebellar symptoms, intense vertigo, incessant vomiting 
and bilateral ataxy, which entirely prostrate the patient. The symptoms 
begin to remit in the course of 2 or 3 days, leaving complete bilateral and 
permanent deafness. The cerebellar or vestibular symptoms clear up in 
the course of a few weets. This condition seenuf to be dependent upon an 
acute inflammatory condition of the labyrinth and cochlea. Four cases 
have been under my personal observation. The malady at first resembles 
an acute bilateral lesion of the cerebellum ; but the rapidly increasing deaf- 
ness, which soon becomes absolute, should serve to distinguish the conditions. 
Jenkins has suggested an early tapping of the semicircular canals to avoid 
the deafness, which he considers due to the increase of perilymph pressure. 

h'NDEMIC PAROXYSIVIAL PARALYSING VERTIGO 

Synonym. — Gerlier’s disease. * 

G(‘]Jier jn 1887 described a curious endemic dhcMse, occurring only in a 
certain district of the canton of Geneva, with which cowherds and workers 
in the fields alone were affected, and only in the summer months. Miura 
has re})orted a similar endemic condition in the northern regions of Japan. 
A typical attack may be described as follows : the patient^ usually a 
vigorous young man, is suddenly seized with pain in the neck and back and 
with vertigo, and the sight becomes clouded to the point of temporary blind- 
ness. Bilateral ptosis occurs, and all the bodily muscles become weak ; the 
patient reels, and has all the appearance of drunkenness, and often falls. 
After a period, not exceeding 10 minutes, rapid recovery takes place. This 
malady has never been known to be fatal. 

THE NINTH OR GLOSSOPHARYNGEAL NERVE 

This is a mixed nerve, which takes its origin by 5 or 6 filaments, from 
the upper end of the groove between the olivary and restiform bodies, con- 
tinuing the line of the vagus roots, of which it is in reality a jmrt. The 
motor fibres take origin from cells immediately below those of the facial, 
and above those of the ventral motor nucleus of the vagus, and are conveyed 
in the trunk of the nerve for the supply of the stylo-pliaryngeus and middle 
constrictor of the pharynx. 

The sensory fibres arise in the two ganglia, jugular and petrous, which lie 
in the jugular foramen on the trunk of the nerve, which here is placed in a 
special compartment of its own outside that containing the vagus and spinal 
accessory nerves, and between the inferior petrosal sinus in front and the 
lateral sinus behind. 

The sensory branches enter the fasciculus solitarius, and end in the 
neighbouring grey matter. 

The mixed nerve trunk appears in the neck between the jugular vein and 
the internal carotid artery. Coursing downward beneath the styloid process 
and over the carotid artery, it turns forwards over the stylo-phar 3 rngeus ana 
beneath the hyoglossus, to end in the posterior third of the tongue. Lesions 
of this nerve involve loss of taste over the posterior one-third of the tongue. 
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with some unilatcial paresis of the pharynx. It is rarely involved alone ; 
but, with tlie other nerves taking origin in the neighbourhood, by tumours 
of the lateral region of^the medulla. 

f' 

THE TENTH OR VAGUS NERVE 

This nerve is a mixed nerve. The motor fibrAs arise from two long 
columns of colls in the medulla, a dorsal column of Small cells and a ventral 
column of large cells, called the nucleus ambiguus. They supply the 
voluntary muscles of the soft palate (exce])t the tensor palati), pharynx and 
larynx in conjunction with the acco.’-sory fibres, and the non-striped muscles 
of the res])iratory and alimentary tracts. 

The sensory fibres take their origin from the ganglion of the root which is 
situated in the jugular foramen, and from the ganglion of the trunk which 
is situated just below the skull. Their central connections are with the 
fasciculus solitarius and surrounding nerve colls. 

^ The vagus nerve takes its superficial origin from the medulla in the groove 
between the olivary and restiforni bodies in the line of the glossopliaryngeal 
and accessory roots. It leaves the skull along with the accessory nerve by 
the inner division of the jugular foramen, and a])pears in the neck between 
the jugular vein and internal carotid artery, and enters the carotid sheath. 
On the right side the nerve enters the thorax by crossing the first part of 
the subclavian artery, behind which its recurrent laryngeal branch passes 
upwards, and beliind tlie innominate vein. It reaches tlic side of the trachea, 
forms the posterior pulmonary plexus on the back of the root of the lung, 
and subsequently the yilcxus gului on the caso])hagus, and enters the abdomen 
through the ocsophag(‘al opening, and is distributed to the posterior surface 
of the stomach and coeliac plexus. On the left side the nerve enters the 
thorax between the left carotid and subclavian arteries and behind the 
innominate vein, and crosses ihc arch of the aorta, behind wliicli its recurrent 
branch ascends, and subseipiently follows a course similar to that on the 
right side. Just below the ganglion of the trunk the vagus is joined by the 
bulbar fibres of the accessory nerve. 

The sensory fibres of the vagus sujiply the respiratory tract, the pharynx 
and oesophagus. Its visceral fibres sup])ly the lungs, heart and abdominal 
viscera. No sensibility seems to be supjdied to the abdominal viscera by 
this nerve, since with division of the sjiinal cord above the ollshoot of the 
splanclinic nerves all sensibility in the abdomen is lost. 

Lesions of the Vagus. — The important signs of lesion of this nerve and 
its nuclei are pharyngeal and laryngeal paralyws and loss of sensibility. 
Symptoms indicative of lesions of its complicated and mysterious visceral 
supply are neither well marked nor well understood, and in unilateral lesions 
seem to be entirely absent ; they are therefore not considered. 

Lesions of the vagus in the medulla are common. Syringomyelia, when 
afieoting that region, usually involves the nucleus ambiguus, causing unilateral 
palsy of palate, pharynx and larynx. Thrombosis of the posterior inferior 
cerebellar artery which supplies that region of the medulla containing the 
nhcleus ambiguus is likely to produce vagus paralysis of the same side. Pro- 
gressive muscular atrojihy, in the form of progressive bulbar paralysis, may 
affect its cells, as docs often polyneuritis and lethargic encephalitis and 
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rabies. Lesions of the nerve roots often occur from tumours of the lateral 
region of the medulla, and ^owths outside the medulla from nerve roots and 
meninges, and here the lesion of tke vagus roots is associated usually with 
those of the glossopharyngeal, spinal accessory and hypo^ossal. In the 
neck perforating wounds and growths may implicate the nerve, and in the 
thorax tumours, particularly aneurysms and new-growths, are apt to cause 
paralysis of the musclej-^ supplied by its recurrent^ branches. 

Unilateral pharyngeal paralysis. — This is characteristic of all unilateral 
lesions of the vagus high up. It is recognised by the low-lying motionless 
palate and the loss of sensibility of one side of the pharynx, with loss of 
the pharyngeal reflex on that side. There is no impairment whatever of 
deglutition. 

Bilateral pharyngeal paralysis. — This results from nuclear lesions of 
the nucleus anibigmis on either side, and is common in diphtheria, poly- 
neuritis, myasthenia gravis and progre.ssivc muscular atrophy. The whole 
palate is low and j)arctic or paralysed, the voice is nasal, there is nasal re- 
gurgitation of liquids, the cheeks cannot be forcibly blown out, and there 
difficulty in })roiiouiiciiig final “ b ” and “ g,” the words “ rub ’’ and “ egg ” 
becoming “ rum ’’ and enck/’ 

Total unilateral laryngeal paralysis.— the superior laryngeal nerve 
which supplies the cricothyroid muscle, which is the chief tensor and adductor 
of the vocal cords, is given oS Ijigh in the neck from the ganglion^f the trunk 
of the vagus, it. follows tluii total paralysis of the larynx on one side can only 
result from a lesion of the vagus, between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the })aralysed side is 
motionless in the cadaveric position — that is, midway between abduction 
and adduction. The larynx is insensitive on the same side. There is some 
loss of tone of voi(;e but no stridor. 

U nilateral abduetor paralysis or recurrent laryngeal paralysis. — This occurs 
from all lesions of the trunk of the vagus below^ the ganglion of the trunk, 
and from lesions of the recurrent laryngeal branch. The vocal cord on the 
side of paralysis lies close to the mid-line. It fails to abduct on taking a deep 
breath. There is no change of voice ; but there may be slight stridor on 
inspiration — ^thc sensibility of the larynx is not affected. 

Bilateral abductor paralysis. — This condition is most commonly seen in 
the earlier stages of nuclear laryngojdegia, and is most often met with in 
tabe^, sometimes in bulbar paralysis, and we have seen it in disseminate 
sclerosis. It occurs also in bilateral lesions of the recurrent laryngeal nerves 
in the thorax, which may occur from aneurysm and new-growths. It is the 
most dangerous form of laryjigiuil palsy, as the vocal (;ords cannot be abducted 
from close to tlie middle line, and they tend to open during expiration, but to 
suck together during inspiration, and for this reason may cause death from 
asphyxia, or necessitate laryngotomy. 

THE ELEVENTH OK SPINAL ACCESSORY NERVE 

This is a purely motor nerve consisting of two parts, a spinal portion and 
a bulbar portion. Tliey arise from the ventro-lateral cells of the anteriAc 
horn from the level of the fifth cervical segment to that of the lower third of 
the olive. The lower spinal fibres leave the cord in the middle of the lateral 
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column, while abov'e they are blended with the posterior roots, and go to 
supply the sternomastoid and trapezius muscles. The bulbar fibres join the 
vagus nerve below thevganglion of the trfank. On emerging from the spinal 
cord the spinal fibres ascend between the ligamenta denticulata and the 
posterior roots, and turning outwards at the level of the olive pass through 
the jugular foramen in the same compartment as the vagus nerve, and appear 
in the neck between the jugular vein and internal caiotid artery. The nerve 
crosses the jugular vein, and enters the anterior border of the sternomastoid 
muscle an inch below the mastoid process, and leaves this muscle at the 
middle of its posterior border to cross the posterior triangle of the neck and 
end in the trapezius muscle. This nerve may be caught with the vagus 
by lateral lesions outside the medulla, or by lesions in the region of the jugular 
foramen ; but it is more often damaged by injuries to the neck, and by opera- 
tions for the removal of cervical glands. The spinal accessory nerve, as it 
crosses the posterior triangle of the nock, is very liable to injury, either from 
blows or from sudden strains, and most of the isolated tra])czius palsies are 
due to local neuritis of the nerve trunk, so arising. Paralysis and wasting 
of the sternomastoids is conspicuous in most cases cf myotonia atrophica. 
That of the trapezius is often conspicuous in the facio-scapulo-humeral type 
of myopathy. Both muscles are commonly affected in progressive muscular 
atrophy. 

When tLe sternomastoid is paralysed there is neither weakness com- 
plained of, nor deformity, nor peculiar attitude of the neck, other muscles 
compensating for its paralysis. The muscle does not harden when turning 
the head to the side opposite the paralysis, and its reaction to faradism is 
diminished or lost. 

Paralysis of the trapezius, on the other hand, causes great disability in 
raising the arm above the horizontal level of the shoulder and also difficulty 
in shrugging the shoulder or approximating the sca})ula to the middle line 
behind and therefore also in carrying the extended arm backwards. It 
produces a very ugly deformity, for tlie scapula unsupported by the trapezius 
rotates so that the superior internal angle ajipears as a hump in the slope of 
the neck above the clavicle, and there is also winging of the angle of the 
scapula with the axillary border of that bone horizontal. This paralysis of 
the trapezius may be confused with that of the serratus magnus, for in both 
winging of the angle of the scapula is marked. In trapezius palsy, however, 
the deformity is much more marked, the scapula is farther away from the 
spine, and is much more rotated. Tests for the movements of these two 
muscles and the faradic excitability should prevent any confusion. 

c 

THE TWELFTH OR HYPOGLOSSAL NERVE 

This is a purely motor nerve, which takes origin in a column of large nerve 
cells in the lower part of the medulla. The filaments leave the medulla in the 
groove between the pyramid and olivary body and pass through the anterior 
condylar foramen, whence the trunk of the nerve inclines forward, between 
the jugular vein and the internal carotid artery to the lower border of the 
digastric muscle, and is thence directed forward above the hyoid bone and 
resting upon the hyoglossus muscle, to the under part of the ton^ie. Below 
the skull the h}^o^os8al nerve has an important connection with the first 
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and second cervical nerves, ftom which the nerve suppljjto the descending 
muscles from the hyoid bone is derived. The hypoglossal nerve supplies 
all the muscles of the tongue, both intrinsic and extrinsic. 

Unilateral lesion^ of the hypoglossal nerve are usually the result of tumours 
in the lateral region of the medulla, or local lesions just lateral to the medulla, 
and catching the nerve roots. At the anterior condylar foramen the hypo- 
glossal nerve is sometimes the seat of an acute fibrositis, which gives rise to a 
hypoglossal palsy assocfated with pain, and recitvering in every way com- 
parable to Bell’s palsy of the facial nerve. Syphilis is a not uncommon cause 
of hemiatrophy of the tongue, the lesion being a gumma on the h 3 rpoglossal 
nerve. Hemiatrophy of the tongue is perhaps more commonly seen in tabes 
than in any other condition. A hemiatrophy also occurs in cases of facial 
hemiatrophy, where the lower distribution of the fifth nerve is the region 
affected ; but this variety does not involve paralysis of the tongue. Spastic 
paralysis of the tongue, with well-marked dysarthria and dysphagia, occurs 
in double hemiplegia and amyotropliic lateral sclerosis. Atrophic paralysis 
of the whole tongue, with exactly similar defects of articulation and swallow-, 
ing, occurs when the hypoglossal nuclei are affected, and is commonly seen in 
prcigressivc bulbar paralysis and sometimes in polyneuritis and myasthenia 
gravis. The sole physical sign of a lesion of one hypoglossal nerve is atrophic 
paralysis of one side of the tongue with loss of faradic excitability. The 
affected side of the tongue shrinks arid comes in the end to con^jst solely of 
mucous membrane, fibrous tissue and glands. The tongue becomes sickle- 
shaped, with the concavity on the paralysed side. There is little impair- 
ment of movement, and no defect of arliculation from a unilateral 
lesion. 

The treatment is that of the condition causing the paralysis. 


TRIGEMINAL NEURALGIA 
Synonym. — Tic Douloureux. 

Definition. — A disease of the fifth cranial nerve, in which no definite 
morbid changes in the nerve have been discovered, and in which no loss of 
function, eitlicr motor or sensory, occurs in the distribution of the nerve. 
The chief feature of the malady is the occurrence of })ain of varied intensity 
which tends to be paroxysmal, and is often excruciating. Tenderness over 
the branches of the fifth nerve is always present during the bouts of pain, 
and when the third division of the trigeminal nerve is affected there is 
conspicuous unilateral furring of the tongue when pain is present. 

etiology. — The malady is first met with at tlie age of puberty ; it is not 
seen in childhood. In the earlier years of adult life it is often a mild and 
curable condition, though notable exception to this rule may occur ; but as 
age advances, and especially after the age of 50 years, it tends to be increas- 
ingly severe and intractable by any measures save those for the destruction 
of the affected branch of the nerve, or of the Gasserian ganglion. Often no 
causal factors can be adduced. The sexes are equally affected. Hereditary 
influences are not uncommon. It is much more common in cold and damp 
climates than in southern and dry countries. Any debilitating influences, 
such as overwork, general ill-health and specific fevers, especially influenza. 
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may precede the o^set of the malady. Peripheral irritation of the branches 
of the nerve from dental caries, or periostitis, or from injury, or any other 
long-lasting painful a^ections in the dii|tribution of this nerve, may be the 
start in g-y)oint of true neuralgia. 

Symptoms. — The chief feature of the malady is pain, which may be 
general throughout the area of distribution of the nerve, but which is more 
commonly confbicd to one of the three divisions of the nerve and often to 
one branch of a divihion.* It is characteristic for Khe pain of neuralgia to 
commence locally, and subsequently to .s])reatl in each attack and gradually, 
in the course of the disease, permanently to invade a larger area. Two 
different kinds of pain occur, the sharp and paroxysmal, and the dull and 
continuous pain. The jiaroxysmal pains are sudden in onset and in cessation. 
They have a liglitning-like character, and are described as piercing, knife- 
like, or as if the affected region were penetrated by rcd-liot wires. Often 
quite spoTitaneous, these })ains may be brought on by touching the surface, 
by a cold draught, by movement oi the face ahd jaw, or by the act of 
^^swallowing, and in this last condition mastication and deglutition may 
become so difficult as to render feeding the paiient a matter of great anxiety. 
Wlien the paroxysms are occiiiring in a severe case the patient remains for 
a period, which may be from a few minutes to several hours, paralysed under 
the fear of the pain, unable to move a muscle lost a sj)asm more dreadful than 
the last shoidd oc(‘ur. The ])aroxysmal ]>ains arc usually folio w'cd, if severe, 
by a more lasting dull continuous ])am, often of a boring character, and some- 
times such pain becomes absolut<*Iy continuous for months and years. The 
skin over the affected region is sme and tender after the paroxysm, tand the 
patient may be unable to bear brushing the liair or shaving the face. The 
pain may be of every degree of seventy, fiom mild momentary stJirts, such as 
occur in many young peoj^lc wlien run down, to continuous incapacitating 
pain, interrupted only by excruciating attacks of agony wJiich render life a 
piteous burden. Tlic distiibutior* of the pain may be anywhere or every- 
where in the distribution of the tiigeininal nerve. It must be especially 
remembered that this nerve snp])lias the ]iiiddle ear, the ICustachian tube 
and the region of tlie tonsil. Pain in the ear and low^ down in tlie pharynx 
13 not uncommon. The lightning-like onset of the agony often causes con- 
vulsive spasm of the face and of the body and limbs, and from this feature 
the names “ tic douloureux,” “ spasmodic neuralgia,” and “ ejuleptiform 
neuralgia ” arose. The tender jioints of Vall(*ix are constantly present 
during the attack, and for some little time after. When the first division is 
affected the tender points are found above tlie supra -orbital notch, over 
the external angular process, on the upper outer aspect of the nose, and on 
the globe of the eye. When the superior maxillary division is affected the 
chief tender point is over tlie infra-orbital foramen, wliilc other points may be 
found over the points of exit of the temporo-malar nerves and in the roof of 
the mouth. When the third division of the nerve is involved, the chief 
tender points arc over the mental foramen, the side of the tongue, and jiist 
in front of the external auditory meatus. When tlie third division is affected, 
unilateral furring of the tongue, which always occurs when tlie pain is present 
and which docs not seem to occur with organic lesions of the fifth nerve, nor 
constantly in any other malady except neuralgia, is seen. Vasomotor and 
secretory disturbances are common. During the paroxysms, tears and 
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saliva may flow in abundance. The trophic changes wjjich have been de- 
scribed in the skin are usually the result of rubbing duruig attacks of pain, 
or of the application of heat or Jiniments. Local greying of the hair, 
however, does undoubtedly occur. The clinical picture of trigeminal 
neuralgia is completed with varying degrees of general physical ill-health, 
mental apathy and depression, which occur in proportion to the frequency 
and severity of the attacks, the presence of continuous pain, the ability to 
take food and to slcept and the possibility of taking any interest in liEe. 
It is surprising in England how few of the sufferers from severe neuralgia 
become habitual drug-takers. 

Course. — In patients under the age of 40 years the malady is often tran- 
sient and is completely and permanently recovered from, though even at 
this age cases occur whicli are only amenable to surgical interference. But 
when the malady commences after the age of 40 years, it is the jule for it 
to become i)rogrcssively worse. The paroxysms become more severe, and 
occur at shorter and shorter hitervals, continuous ])ain sets in, sleep and the 
taking of nourishment become difficult, and useful life becomes more an(^ 
more restricted. 

Diagnosis. — There should be no difficulty in making a correct diagnosis 
if proper care be taken. In the first ])lace, all local cause for ])ain in the 
peripheral distribution of the trigeminal nerve sliould be excluded. The 
teeth should be most car(‘fully examined and the jaws skiagrajdied for any 
concealed disease, whicli should be put riglit if jiresent. Organic disease 
of the fifth nerve can be excluded by the facts that such disease cannot long 
exist without signs of loss of function, which never occur in neuralgia. 
Diminution of sensibility, which is first marked ])crhaps by increased toler- 
ance of the conjunctiva and cornea to touch, and weakness of the muscu- 
lature with deviation of tlie chin on ojiening the jaw, and diminution of taste 
arc certain signs of a local organic lesion. Moreover the pain of neuralgia, 
with its liglitning onset and cessation, is hardly imitated by any pain of 
organic origin. Ocular conditions, such as glaucoma, which may give rise 
to agonising jiain can hardly be mistaken for neuralgia. 

Treatment. — Having in the first place seen that all possible causes of 
local irriiatioii in the region of distribution of the fifth nerve are absent, 
or, if present, adequately dealt with, it is essential to improve the nutrition 
and general physical health with tonic, dietc^tic and hygienic treatment, 
and such remedies alone will often cure slight cases. Tr. gelscmii in doses 
of from 10 to 20 minims tliiice daily is an admirable remedy, and arsenic 
is a useful adjuvant. All tlic analgesic antipyretics of tlie coal-tar series 
are of great value, not onlv as immediate* relievers of pain, but also as cura- 
tive agents, and among tliese aspirin is most important. In cases w’here 
malaria has been recently jpresent, (juininc should never be omitted. In very 
severe cases, and when operation is to follow', morphine is an invariable 
temporary relief to the pain. But if persisted in, the beneficial effects of 
moderate doses soon disajqiear. In every case excei)t in old subjects, a 
thorough trial of the above treatment should be made over a sufficient period 
to make a competent judgment of its efficiency or inefficacy, as the case 
may bo. When failure is met with, and in old subjects, who wdll be found ^ 
respond little if at all to such treatment, operative relief sliould be sought. 
In the first place, the injection of alcohol should be performed, and if this 
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fail, as it sometimes docs, on account of anatomical peculiarities of the 
individual, recourse should be had to the operation for dividing the fifth 
nerve proximal to the Gasserian ganglioji. The method of alcohol injection 
consists of introducinj^ a few minims to a drachm of 90 per cent, pure alcohol 
by means of a long, hollow needle and ayriage into the region of the Gasserian 
ganglion, via the foramen ovale. The foramen ovale is reached by a lateral 
route, by introducing the needle about an inch in front of the external auditory 
meatus and between the zygoma above and the sigmoid notch of the mandible 
below. The direction taken is almost at right angles to the surface, but if 
an 3 rthing a little upwards and backwards. The right direction, however, 
varies with individual skulls. In edentulous subjects, there may be little 
or no room for the passage of the needle between the sigmoid notch and the 
zygoma, and this difficulty is avoided by keeping the mouth open. The 
alternative route is an antero-posterior one, from the front of the face to the 
foramen ovale, directed somewhat inwards and skirting the lateral aspect of 
malar bone. This operation should not be performed under general anaesthesia, 
gfor unless the patient is sufficiently conscious to describe his sensations during 
the procedure, and to respond to tests for the trigeminal anaesthesia which it is 
essential to produce, it is impossible for the operator to be sure either of what 
he is doing or wdiethcr he has succeeded in his endeavour to destroy the 
ganglion. The sign of success is the appearance of complete anaesthesia over 
the whole distribution of the fifth nerve, and comj)lete motor paralysis. Even 
when such success is not accomj)lislicd, great relief of the pain may occur. In 
bilateral cases complete paralysis of the jaw on both sides must be avoided 
by attempting first a partial injection on the less severe side, which may 
relieve the pain without producing lasting paralysis of the jaw on that side 
and then, when the paralysis of the jaw has recovered, to attempt a complete 
injection upon the more severe side. We have in several cases effected com- 
plete relief in this way, witliout causing any difficulty in mastication. The 
permanence of the effect of alcohol injection varies, sometimes lasting relief 
is obtained ; more often, after a period which varies from months to years, 
some return of the pain occurs from partial recovery of nerve elements which 
have escaped destruction. The alcohol injection can, however, be repeated, 
and in this way permanent relief obtained. This operation is a minor one 
from the patient’s point of view — it causes a minimum of suffering, and is 
soon over. It is, however, a most difficult procedure for the operator, and 
requires great skill and experience. While absolutely devoid of risk in 
skilled hands, alcohol injection should never be undertaken by one who has 
not special training in its performance. The radical operation produces 
brilliant and final cure. It is, however, a severe procedure, not unaccom- 
panied by risks, and it produces unsightly sinking in of the temporal fossa. 
The gan^ion is reached by removing the calvarium over the temporal fossa 
as low as the zygoma, lifting the dura mater from the middle fossa of the skull, 
defining the inferior division of the fifth nerve and following it back to 
Meekers space, which is opened up and the nerve divided behind the 
Gasserian ganglion. 
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FACIAL HEMIATROPHY 

• 

Synonym. — Paiiy-Romberg syndiome. 

Definition. — A peculiar malady confined to some part of the distribution 
of the trigeminal nerve, or rarely extending from thence on to the area of 
sensory distribution of^he upper four cervical nerves. It is characterised 
by a progressive atrophy of all the tissues, skin, subcutaneous tissue, muscle 
and bone, without sensory loss or paralysis. It comes to an arrest after a 
few years. No pathological condition has been discovered to account for 
the atrophy. 

The disease may commence in childhood even as early as the second year, 
but it is most commonly started in early adult life. Females are much more 
often aflected than males. Sometimes it appears without any exciting 
cause, but more often some injury of not very severe nature, such as a blow on 
the face, fracture of the alveolar processes during dental extraction, or other 
surgical procedure, seems directly to have initiated the atrophy. It has* 
been known to follow both scarlet and typhoid fever. 

Symptoms. — The atrophy may be distributed over the whole area of the 
supply of the trigeminal nerve, or, as is more usual, may be confined to one 
or more of its brandies. In general atrophy, a gradual diminution in the 
bulk of the whole side of the face is the first indication of the disease. When 
the disease is confined to one of the three great divisions of the nerve, the 
atrophy usually commences in one spot, commonly on the cheek just below 
the malar bone, where the skin becomes thin and pale from loss of pigment, 
and the down falls out. The submalar fat disappears, leaving an unsightly 
hollow. The atrophy spreads to the side of the nose, where the cartilages 
and bones become gradually smaller. The jaws gradually decrease in size 
upon the aflected side, until they are too small to hold the teeth, which are 
actually pushed out by the decreasing size of the tooth sockets. The half 
of the tongue upon tlie affected side decreases in size, and thereby is rendered 
sickle-shaped. Even the eye may be remarkably lessened in size. The 
upper part of the first division of the fifth does not seem so liable to involve^ 
ment, for it is rare to see any diminution of the size of the forehead, or dropping 
out of the hair of the scalp. S. A. K. Wilson has, however, recently shown 
a case in which the first division alone was affected. Tlie ear, however, may 
be remarkably reduced in size. The skin in the end becomes very thin and.', 
parchment-like. The ultimate condition in well-marked cases is very striking ^ 
and unsightly. The facial appearance is as if the face were made up of two 
unequal halves from different individuals, and this inequality may reach a 
most gi’otesque degree in cases where the disease has commenced in infancy 
and where the effect of growth upon the normal side of the face has added to 
the disparity. The normal side has the fullness of youth and the other the 
wrinkles and atrophy of age. The atrophy not uncommonly affects the ear 
and may spread on to the side of the neck over the areas of the first three 
cervical nerves. J. P. Martin has recently shown a case in which all three 
divisions of the fifth nerve were severely affected and in which the atrophv 
extended as low as the fourth dorsal distribution, the folds of the axilla and 
the mamma being conspicuously affected. The upper limb, however, 
escaped. There is no impairment of sensibility except some blunting in a 
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few of the cases where the skin has wasted to less than a tenth of its normal 
thickness and become like parchment. Notwithstanding that the muscles 
diminish in size with'' all the other soft Reissues and bones of the face, they 
do not in any way lose power or cease function. No pain or subjective sensa- 
tion of any kind accompanies the atrophy, which commences insidiously and 
progresses steadily for some years, and then becomes finally arrested. The 
most marvellous feature ot.this malady is that it is^not an arrest of growth 
but the reverse ; there is an ever-progressive diminution of hard bones and 
soft tissues alike, their conformity and function being preserved meanwhile. 
Tlie malady is associated with no ill effect other than the very ugly and 
unsightly facial appearance. 

Diagnosis. — This is simple, as there is no other cause of smallness of 
one side of the face, involving bones and soft tissues alike, except congenital 
facial asymmetry, which is at once distinguished from this disease by the 
history of atrophy in a previously normal face and by the remarkable thinning 
of the skin, wasting of the fat and wrinkled appearance. 

Treatment. — The only treatment is cosmetic, to improve somewhat the 
appearance of the face, by the injection of semisolid paraffin, to replace the 
fat and fill the unsightly submalar hollow. 

THE SIGNS OF LOCAL LESIONS OF THE BRAIN 

f*- 

The localisation of the position of lesions within the nervous system 
depends upon the presence and recognition of local signs, indicative of the 
impairment of function of nervous elements of which the function is definitely 
known. Sometimes localisation may be deduced with relative ai'curacy by 
the absence of local signs, which then indicate that no elements with definitely 
known function are involved. Inasmuch as the focus of disease involves 
nuclei or Irnr-ffs v:itli v/(*ll-defipef1 fun^'tion, dcfinito svni])t()ms opponr and 
localisation will present no great difficulty. For example, in the cerebellum 
of which the functions are Imown, in the brain stem where many conducting 
tracts and nuclei of known function are crowded together, and in the basal 
ganglia whose functions arc becoming definitely known, a lesion can hardly 
exist of any size without causing easily recognisable localising signs. On 
the other hand, in the cerebral hemispheres, where localisation of function 
is mysterious and where so many “ silent areas ” exist, regional diagnosis 
is much more difficult and is sometimes impossible. It may be said that 
it is only when conducting tracts of known function are involved on their 
way to the cortex, or at their impingement upon the cortex, that the more 
definite signs of hemispheric localisation appear. If then in a case where 
general signs of a local intracranial lesion are present, all localising signs are 
absent, it may be deduced with certainty that the lesion is in the cerebral 
hemispheres, and that it does not involve the regions upon which the visual 
and sensory tracts impinge, nor the region from which the pyramidal tract 
emanates, nor those deeper structures through which these tracts pass. \ 
The importance of localising signs varies greatly with the stage of the illness 
at whiem they appear. Those which appear early are aU important, those 
which appear late, when increased intracranial pressure and evascularisation 
have disturbed both the anatomical relations and physiological activity of 
many regions of the brain, are of little localising value. 
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Hemispheres generally. — ^Diminution or disappearance of the ab- 
dominal reflexes upon one side is an indication that a cerebral lesion is in 
the opposite hemisphere. This sfjgn may be the earliest organic sign to 
appear and the first localising sign of a lesion in the cerebral hemisphere. 
It is of great importance. An extensor response in the plantar reflex is 
of similar significance. Both these signs actually depend upon slight 
disturbance of the pyramidal system, but they o^jcur with lesions far distant 
from that structure. 

Prefrontal lobes , — Localisation is often difficult and uncertain. Mental 
changes such as alterations of character, temperament and tastes, loss of 
reserve, inattention, loss of concentration, loss of memory for recent events 
and, in a few cases, grandiose ideas and loss of all perspective occur. With 
large lesions, delusions, stupor and dementia may supervene. Such mental 
symptoms depend entirely upon the degree of involvement of the frontal 
white radiation and anterior fibres of the corpus callosum, and not upon the 
involvement of the cortex. If the lesion involve the left third and second 
g3rri, definite localising signs — verbal aphasia and agraphia may appear, and 
Jacksonian fits commencing with apliasia may be met with. Adie and 
Critchley have described a “ grasping reflex, which they deem highly 
characteristic of pre-frontal lesions. When the palm of the hand on the 
opposite side is stroked with an object, the fingers involuntarily close upon 
the object. • 

When the lesion affects the orbital lobule, there may be anosmia. This is 
of greater localising value if it is unilateral. There may also be pressure 
upon the optic nerve on one side, with corresponding visual defect. Lesions 
of this region, and especially tumour, are apt to cause slight impairment in 
the functions of the ascending frontal or motor convolution, which lies 
immediately posterior, and slight signs of hemiplegia, especially weakness 
of the face, are most important. Tremor of the homolateral limbs has been 
observed. Incontinence of sphincters of the mental variety may occur as 
in temporal lesions. 

Ascending frontal convolution {motor area ), — Hemiplegia is the char- 
acteristic sign of local lesion of this region. On account of the wide extent 
of the ascending frontal gyrus it is rarely involved to its entire extent in one 
lesion. Partial involvement produces monoplegia of face or of arm or of 
leg, according to the position of the lesion. Conjugate deviation of the 
head and eyes may be met with, away from the side of the lesion, if this 
be irritative, as at the commencement of an apoplexy, or of a local fit, or 
towards the side of the lesion if the lesion be paralysing. The two forms 
of conjugate deviation often follow the one after the other, from the same 
lesion which is at first exciting and afterwards paralysing. Conjugate 
deviation of the head and eyes is seen with acute lesions rather than with 
those of slow development. Jacksonian attacks are frequent and take the 
form of local convulsion, followed by a varying degree of temporary weakness 
(Todd’s paralysis). The more deeply the lesion extends into the sublying ^ 
white matter, the more docs it tend to produce an extensive hemiplegia,^ 
since the pyramidal fibres converge from the cortex towards the capamg/ 
Loss of localisation to sensory stimuli is not infrequent from simultaneous 
involvement of the neighbouring post-central convolutions. 

Ptmetal lobe . — Astereognosis is the all-important localising sign of lesion 
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in this locality. Ic consists in the inability to recognise the nature of an 
object placed in the hand by its shape, size and consistency. The summation 
of all the sensations produced by the prtsence of the object in the hand, by 
which we instantly recognise a well-known object, is backing. Cutaneous 
sensibility, and particularly tactile sensibility, may be impaired. Localisa- 
tion may be inexact. The appreciation of active movement and passive 
position is apt to be faulty^ and some ataxy may result therefrom. Trophic 
changes may be observed in the periphery of the limbs, and lesions in this 
situation seem to be responsible for the arrest of growth which is seen in 
cases of infantile hemiplegia. Jacksonian attacks, consisting of a peripheral 
sensory aura, sometimes followed by convulsions, occur. These localising 
signs are confined to the opposite side of the body. 

Occipital lobes , — Lesions of the cuneiis and region of the calcarine fissure 
on the mesial aspect of the occipital lobe result in hemianopia of the opposite 
field, but central vision escapes. If the lesion is limited above the calcarine 
fissure a quadrantic hemianopia of the lower field results, and if the lesion 
'is below the calcarine fissure the quadrantic hemianopia resulting is of the 
upper field. Since central vision is represented at the posterior pole of the 
hemisphere, a lesion of the posterior pole causes central hemianopic scotoma, 
vision in the periphery of the field remaining intact. Consequently a bilateral 
lesion of both posterior poles will result in bilateral central scotoma, and a 
bilateral lesion of the calcarine region will produce blindness of both peri- 
pheral fields, central vision remaining intact. If the lesion extends deeply 
into the occipital lobe so as completely to sever the optic radiation to the 
occipital cortex, complete hemianopia, afiecting both the central and peri- 
pheral part of the visual field, will occur. The hemianopias resulting from 
lesion of the occipital lobe are distinguished from those due to lesion of the 
optic tract by the fact that in the former the pupil reacts to light thrown on 
to the blind part of the field (Wernicke’s hemianopic pupil phenomenon). 
On the outer surface of this lobe, a lesion extending dcejdy on the left side 
may sever the connection of the visual centres with the speech centres, 
and so produce word-blindness. Such a lesion is usually situated at th » 
junction of the left occipital and temporal lobes. Jacksonian attacks are 
often of great value in occipital localisation, and take the form of visual hallu- 
cinations, often accompanied by transient hemianopia. 

Temporal lobe , — The uncinate and hippocampal regions of this lobe are 
the cortical seats for taste and smell, and the localising symptoms which are 
rarely absent when lesions in this region exist are Jacksonian attacks in the 
form of hallucinations of taste and smell, nearly always of an unpleasant 
nature. The hallucination is often immediatel> followed by a ** dreamy 
state,” during which smacking movements of the lips, or champing movements 
of the jaw, or spitting may occur. Experience seems to prove that all highly 
organised hallucinations, whether auditory, visual or psychic, when occurring 
from organic lesion of the brain, point to a lesion in the uncinate region. 
The senses of taste and smell are not lost from a unilateral lesion of this 
region, since they are bilaterally represented in the cerebral hemispheres, 
Xhe outer surface of the temporal lobe is concerned with hearing, but from 
the complete semi-decussation of the auditory path, unilateral lesions 
never produce detectable deafness. On the left side, however, the temporal 
lobe is concerned with speech, and destruction results in serious disorder of 
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fipeecb functions. Inasmuch as lesions of this region are Situated far forward 
toward the insula, they result in “ verbal aphasia,” or towards the centre of 
the convexity of the temporal lobS, in amnesia, or lack of recall of words 
and “ word-deafness,” while if towards the posterior limits of the lobe they 
produce ” word-blindness ” from severance of the visual path to the speech 
region. Deeply seated lesions isolating the speech region from the incoming 
auditory path produce* jargon aphasia. Jacksqpian attacks, consisting of 
auditory hallucinations, which may or may not be followed by aphasia or by 
convulsions, may occur. Extensive lesions of the left temporal lobe cause 
much mental impairment. On account of the wide excursion which the optic 
radiation makes into the deep part of the temporal lobe in its course from the 
thalamus to the curieus, homonymous hemianopia, especially of the upper 
quadrants, is very common in deep-seated lesions of the temporal lobes. 
The occurrence of incontinence of sphincters of a mental type is highly 
characteristic in some cases. When lesions extend deeply there may be a 
paresis of the opposite face for emotional movements, out of all proportion 
to the loss of volitional movements. • 

Corpus callosum . — Lesions of this region present the greatest difficulty 
in diagnosis, but if the anterior part of this structure is affected, there may 
be apraxia of the limbs, and when the splenium is involved we have observed 
several cases in which loss of memory and amentia, in tlic absence of other 
local signs, wen^ so conspicuous and came on so early as to enable us to make 
with certainty a correct local diagnosis. 

Internal capsule . — In this region, the chief motor tract is condensed into 
a small space, and is situated immediately in front of a narrowly localised 
sensory tract, while not much farther posteriorly, the visual path enters the 
thalamus. Lesions of this region therefore produce severe and widely-spread 
lieniiplegia of the opposite side, often associated with hemianrosthesia and 
not infrequently with hemianopia of the opposite side. From the proximity 
of the thalamus and corpus striatum, there is often involvement of these 
structures in a capsular lesion, with appearance of the characteristic, spon* 
taneous involuntary movements and sensory loss. 

Basal Ganqlta. — Optic thalamus , — A very characteristic clinical picture 
results from destruction of this structure which is termed the “ thalamic 
syndrome ” of Dejerine and Roussy ; there is hemiparesis with spontaneous 
involuntary movements of the opjiosite side, which may be of the nature of 
tremor, intention-tremor, choreic, athetotic, dancing or irregular movements. 
Most of the post-hemiplegic involuntary movements are due to a lesion of 
the thalamus. In addition, there is hemianffisthesia, often with a character- 
istic hyper-sonsitivity to aipgressive stimuli, such as tickling, cold water, etc., 
which may produce agonising distress. Sometimes spontaneous, constant 
and unrelievable pain occurs on the opposite side. Emotional movement 
of the opposite face may be impaired much more than is volitional 
movement. 

Corpus striatum.- Paresis of the opposite side with spontaneous involun- 
tary movements also occur \\ith lesions in this situation. These may be 
of a rhythmic tremulous order, as in paralysis agitans, or athetotic (Klumpke 
syndrome), and, when the lesion is situated in the posterior part of the lenS* 
cular nucleus, both athetotic and choreic. 

Region of the optic ehiasma and pituitary lody.^The most common ledon 
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in this region is pituitary tumour^ which involves the optic ohiasma, at first 
in the middle line posteriorly, and subsequently advancing forwards. Three 
sets of symptoms are likely to arise — (1) Those due to dyspituitarism, such as 
acromegaly or ^gantism if there is hyperpituitarism, or Fyohlich’s dystrophia 
adiposo-genitalis, or Lorain infantilism if there is h3rpopituitari8m. Adeno- 
mata of the pituitary body produce hyperpituitarism if they contain eosino- 
phile cells, and hypopituitarism if such cells are ab^nt. (2) Those due to 
the pressure upon the optic chiasma, which commence as bitemporal para- 
central scotomata, which enlarge as the compression extends until a complete 
bitemporal hemianopia results. It cannot be too strongly impressed upon 
the reader that the pattern of the visual field defect is determined by the 
position of local pressure upon the visual paths, and that any variety of de- 
fective field may occur. While bitemporal loss is the most usual, yet when 
the pressure is far forward, uniocular hemianopia, blindness of one eye, and 
central scotoma are all of common occurrence, and yvhen the pressure is farther 
back than usual homonymous hemianopia is frequently seen. And (3) those 
•due to the general efiect of the tumour, namely, headache and vomiting. 
Optic atrophy is the rule, as the result of the direct pressure, and not 
papilloedema. It is to be remembered, that all pituitary cases are prone 
to headaches and subject to fits. 

Region of the falx cerebii , — Lesions of this structure are likely to afiect 
both hemispheres equally. Tumours opposite the paracentral lobules cause 
bilateral crural monoplegia, and those in the posterior region of the falx, 
bilateral hemianopia. Thrombosis of the superior longitudinal sinus pro- 
duces widely spread bilateral softening of the hemispheres, with double 
hemiplegia. 

Corpora quadrigemina , — The oculo-motor nuclei lie on either side of the 
aqueduct of Sylvius, and lower down on either side of the middle line, in the 
floor of the upper part of the fourth ventricle, and lesions of this region cause 
nuclear ophthalmoplegia — ^that is, paralysis of both eyes in terms of the con- 
jugate movements upwards, downwards or laterally. From before back- 
wards, lesions of this column of oculo-motor nuclei will produce Argyll 
Robertson pupils, paralysis of accommodation, paralysis of upward, downward 
and lateral movements respectively. Immediately ventral to the oculo- 
motor nucleus and decussating beneath it, lie the superior peduncles of the 
cerebellum, involvement of wUch causes bilateral ataxy of limbs and trunk. 
Lesion of the dorsal part of the quadrigeminal layer produces a characteristic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, which is termed 
Nothnagpl’s syndrome. The pyramidal fibres for the face leave the pyra- 
midal tract in this region of the tegmentum and may hero be involved alone, 
causing bilateral spastic paralysis of the face. In the ventral portion of this 
region of the brain stem are the crura cerebri with the third nerve, perforating 
each crus to emerge upon its inner side, and the optic tract running round the 
crus from the geniculate bodies to the optic chiasma. A lesion of one crus 
will cause hemiplegia of the opposite side, and paralysis of the third nerve on 
the si^me side. This pathognomonic localising combination is known as 
Weber’s syndrome. Situated a little more dorsally, a lesion of the crus will 
produce ophthalmople^a of one eye with tremors and inco-ordination of the 
op|K)8ite mnbs. This is known as Benedikt’s sjmdrome. Extension of a 
lesion outwards from the crus will cause tract hemianopia, in which the half- 
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fields are completely involved, with no light reaction fram the blind fields. 
Interference with the fillet may cause hemiansesthesia. 

Pons and Medulla. — In these^regions the motor and sensory tracts, the 
cerebellar pedunclef, the cranial nerve nuclei, and the outgoing cranial nerves 
are closely packed together, and the signs resulting from destruction of these 
will be varying combinations of spastic paralysis, ataxy and sensory loss — 
from interference with^the long conducting tracts — in the body and limbs, 
with nuclear and peripheral nerve palsies and anSesthesia in the region of the 
face. If the lesion is unilateral the body and the face will be affected on 
opposite sides, causing the “ crossed paralyses ” or “ alternate paralyses ** 
of lesions of the brain stem, of which facial palsy with contralateral hemi- 
plegia, trigeminal palsy and sensory loss, and vagal palsy with contralateral 
hemiplegia are usual varieties. From the smallness of the brain stem lesions 
most often involve both lateral halves of this structure, and bilateral symp- 
toms result. Lesions of the brain stem below the oculo-motor nuclei, cause 
small pupils (pontine myosis) from cutting off those nuclei from the spinal 
cord, whence the tonic dilator of the pupil — the cervical sympathetic system—* 
emerges. Glycosuria may occur from interference with the vasomotor 
centre, and involvement of the respiratory centre is frequent. 

Cerebellum. — Lesions of the lateral lobe of the cerebellum produce a 
series of physical signs which are so characteristic that they can hardly be 
overlooked in any patient who is well enough to respond to the necessary 
tests. These signs are not always all of them present in any given case, nor 
in one patient at any given time. Cerebellar signs often vary in degree from 
time to time. They arc as follows : 

1. Nystagmus, with a long-range slow movement on conjugate deviation 
to the side of the lesion, and a short-range much quicker movement on 
looking in the opposite direction. Lesions of the middle lobe give a nystag- 
mus equal in both directions, and sometimes nystagmus may be absent. 

2. Hemiataxy on the side of the lesion. It is dynamic ataxy ; that is 
to say, it becomes obvious only when the patient moves, and is due to the loss 
of postural tone, of which the cereb(*llum is the central organ, and which is 
essential to the accurate co-operation of the sjmergic muscles. There is no 
loss of the muscular sense or sense of position, and, therefore, no change on 
closing the eyes, and Romberg’s sign is absent. 

3. Loss of unconscious balancing movements. No attempt is made 
unconsciously to recover balance when this is upset. It is done consciously, 
and is therefore late and slow, and the patient can be pushed over easily. 
This sign is often conspicuously seen wdien the patient is walking, when the 
arm of the normal side majees the usual to and fro movements with each step, 
but the other arm, though liypotonic, hangs motionless. This sign is of the 
utmost importance when present, as a true indication of the side of the 
lesion. 

4. Hypotonia or unusual flaccidity of muscles on the side of the 
lesion. 

5. Dysdiadochokinesia or inability to perform any rapid alternate move- 

ments upon the side of the lesion. The test is easily performed by asking 
the patient to extend the arms with the fists closed, and rotate them rapidljr. 
The inability upon the affected side becomes at once apparent. "*** 

6. Attitude. When standing or sitting, the patient naturally assumes 
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a position in w’liiclp the occiput approximates to the shoulder on the side 
of the lesion, and the face is turned slightly to the opposite side. The 
homolateral leg is elightly abducted so as to broaden the supporting 
base, the spinal column tends to be concave to the afbcted side, and the 
shoulder on that side is held higher and a little in advance of the opposite 
shoulder. 

7. Gait. This is often /lescribed as reeling, staggering or drunken, but 
it is often slow and careful, though clumsy. The affected leg makes less 
excursion than the sound leg, as if it were not trusted. When attempting 
to walk in a straight line, the patient tends to walk in a curve towards the 
side of the lesion, and he tends to fall to that side. 

8. Unwillingness to look to the side of the lesion, althougii the ocular 
movements are perfect, may be a conspicuous and important sign. 

9. In a dew cases a peculiar strabismus known as the “ skew deviation ” 
is seen — one eye looks up and in, and the other down and out. 

In acute and irritative lesions of the cerebellum, such as vascular lesions, 
severe vertigo, forced movements of rotation which always turn the patient 
so that his face on the side of the lesion is in contact with the pillow, and 
severe vomiting occur. When the lesion is in the middle line, and especially 
when it extends into both lateral lobes, the signs are bilateral, and there may 
be ataxy of articulation, resembling that of disseminate sclerosis. The deep 
reflexes are rrariable : at one time diminished, at another exaggerated. The 
8ui)erficial reflexes are not affected ; the plantar reflexes are of the flexor 
type. 

10. Lateral recess. The angle formed by the posterior surface of the 
petrous bone and the tentorium is a common situation for neurofibromata 
w^hich grow usually from the eighth nerve, but occasionally from the seventh 
and from the fifth nerve, and press into the lateral lobt^ of the cerebellum. 
A highly characteristic clinical picture results, of slowly oncoming nerve 
deafness, unilateral signs of cerebellar involvement and some peripheral 
facial spasm, to which are sometimes added facial weakness and tinnitus. Such 
tumours are not of great size, and therefore headache and papilloedema are 
often absent or occur late. 


INTRACRANIAL TUMOURS 

Under this heading are grouped all new formations which encroach upon 
thf3 intragranial space, and which produce the familiar pressure symptoms 
and local symptoms of tumour, though some of these are not, strictly speaking, 
neoplasms. 

etiology. — The brain is actually the most common seat of new -growth 
among all the individual organs of the body. At the National Hospital, 
London, 500 cases were admitted in 9 years, and Cushing reports a similar 
number in his clinic in the same period. 

Age . — Cerebral tumour may occur at any age, but it is relatively un- 
common in the very young and in the very old. It seems to be considerably 
nfore common in the female sex. The relation between cephalic trauma, and 
the'^first appearance of symptoms of cerebral tumour, is one which occurs 
m^oh too often to be ignored, though it is likely, in many of the cases in 
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which this relation exists, that the blow on the head has simply served to 
bring a pre-existing tumour into symptomatic {prominence, either by causing 
oedema or heemorrhage in its substance, or vicinity. It must be remembered 
in this connection that a cerebral tumour may exist for long periods without 
definite symptoms. For example, a patient of ours had suffered with rare 
attacks of epilepsy, commencing with a complicated visual aura, for 17 years. 
After natives in the West Indies had attempted his assassination by bom- 
barding his head with cocoanuts, many of which struck liim, and rendered 
him unconscious, he developed urgent symptoms of intracranial tumour 
without localising signs. On the history of visual fits o^ 17 years* duration, 
Sargent explored the corresponding occipital region and came immediately 
upon a large growth of the right occipital convexity. 

Pathology. — A short account of the nature of intracranial tumours in 
order of the frequency of their occurrence here follows : 

Gliomata . — These are by far the most common of brain tumours. They 
are essentially ectodermal tumours, taking their origin from any part of the 
primitive ectodemial tube, its developments and vestiges, which ultimately* 
make up the central nervous system. They may occur, for example, in the 
remold coccygeal region, from rests there remaining of the primitive neural 
tube. The gliomata must therefore be strictly separated from sarcomata, 
for the latter arise from mesodermal, and not from ectodermal structures. 
The glioma grows from the brain substance, and is usually a «>ft, rapidly- 
growing very vascular tumour, and in its vessels degenerative processes 
are liable to occur, causing thrombosis and hsemorrhage, while in its vicinity 
and substance acute oodema is very prone to occur. The importance of 
these three associates of cerebral tumours, acute oedema, haemorrhage and 
thrombosis, and especially of acute oedema, can hardly be overestimated 
in the causation of increased intracranial pressure, sudden appearance or 
exacerbation, or sudden remission of symptoms, in cases of cerebral tumour. 
Acute oedema, occurring in the vicinity of a previously symptomless and 
structurally obsolete tumour, no larger than a marble, has in my experience 
twice caused death within a week of the first symptom. Gliomata 
are often diffuse witli no sharp limit separating them from normal brain 
tissue. They may grow between and displace the nerve elements, causing 
little interference with their function, until degeneration or vascular lesions 
occur in the tissues of the tumour. On the other hand, it is important to 
remember they may be strictly encapsulated. In the absence of degenera- 
tive changes and of vascular lesions within its substance, the glioma resembles 
the greyish red of cortical tissue in colour, and in consistence it is not unlike 
the normal brain, so that when not encapsulated it may be very difficult to 
distinguish from the surrounding brain tissue, when exposed at operation 
or at autopsy. The glioma, like other brain tumours, does not metastasise, 
but when it is exposed to the cerebro-spinal fluid by rupture of its surface, 
grafts may be washed off, which may cause fresh growths in the course of the 
cerebro-spinal fluid, and especially in the pockets of the nerve roots in the 
spinal theca. The same event may occur when other primary brain tumours 
become similarly exposed to the cerebro-spinal fluid. 

Erdotheliomala . — These are the next most frequent of all the true intrS- 
cranial tumours. They grow commonly from the endothelial lining of*the 
meninges, much more rarely from the endothelium of blood and lymph 
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vessels j but they frequently become deeply embedded in the brain substance, 
though they are always strictly limited irom and detachable from it. They 
may involve and pause ^at thickening and deformity of the skull case. 
These tumours are intrinsically benign. They ^ow slowly, and in Cushing’s 
opinion are the most favourable of all for operative removal. 

Sarcomata . — These tumours are firmer in structure than the glioma, and 
are always strictly limited and encapsulated. No^t infrequently they are 
of cranial origin, and arise in the diploe, and mny enlarge the skull eicternally, 
and give evidence of their presence and situation by being palpable and 
visible upon the surface of the skull. Sarcomata found within the brain 
substance are usually of metastatic origin, and show the characters of the 
original ta^Tiou.-. 

%^rcinomata . — These vocciir as metastascs most commonly from mammary 
enneer; they are often miuWj)le and frequently show cystic degeneration. 
Primary carcinomata of the lung land of the kidney are particularly prone 
to give rise to metastases in the brain. 

^ Oholesteatomata . — Sometimes called “ mother oif jiearl ” tumours, on 
account of their glistening appearance, are found in connec^tion with the 
basal meninges. Their oiigin is uncertain. They are either of sfiAWg^j^wth, 
or run a symptomless course. They consist of a greasy, greyish, friable' 
and more or less laminated mass, made up of layers of a closely packed 
mosaic of flat polygonal cells. The tissue is necrotic, and contains no blood 
vessels. 

Among the rarer tumours of the brain may be mentioned dermoid tumours, 
teratomata, chordomata, which arise from rests of the anterior end of the 
primitive notochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblabtomata, consisting actually of undifierenti- 
ated nerve cells, enchondromata, angiomata and psammomata. 

Cysts . — Cysts of the following natuie mav occur— (1) Congenital inter- 
peduncular or pituitary cysts, which arise from a pharyngeal rest in connection 
with the development of the pituitary gland ; the resulting signs are those 
of pituitary insufficiency, together with those of pressure upon the optic 
chiasma. (2) fSimple seious cysts winch are presumably the remains of 
soft tumours, which have become completely degenerated. (3) Tumours 
containing cysts, presumably on the way to the formation of the above. 

(4) Blood cysts, the rare results of heemorrhage which has become arrested. 

(5) Cysts which result from softening after embolism and thrombosis. 
When occurring in the young, these cysts may lose every trace of their 
original origin, and form thin-walled cavities, containing colourless fluid, 
often extending from the ependyma to the pia ^ater, and involving the 
whole thickness of the pallium. They are termed “ porencephaly.” 

(6) Cystic distension of the ventricles from obstruction, which forms local or 
general hydrocephaly. These are met with in connection with tumours 
in any situation and result from adhesive meningitis, particularly syphiUtio 
meningitia. (7) Dermoid cysts. (8) Parasitic cysts, of which the more 
common is the bladder worm of the tapeworm, Tmnia toliwn, which is 
called, on account of the thickness of its wall, cysticercus cellulosse. They 
ace usually multiple, and choose the region of the fourth ventricle as their 
site of predilection. They may be multiple in the basal meninges, and 
constitute a ** oystioerous meningitis.” It is usual for these cysts to shrink 
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and to become calcified and obsolete in from 3 to 6 jearsv Less commonly, 
the hydatid of Tcenia echinococcus is found. It is usually single, may 
reach a large size and present the^signs of a slowly growing tumour with 
eosinophilia. % 

Infectious gronutomata . — Tuberculomata are more common in the young ; 
but they may occur at any age. They vary in size from that of a millet 
seed to that of a hen’s egg, and are more often found in the posterior fossa 
of the skull than above the tentorium. When large, coagulation necrosis 
and caseation occur in the centre, and on section the tumour presents a dry 
yellowish crumbling or even diffluent centre, with a gr§yish-red peripheral 
growing zone, where are located living tubercle bacilli and actively growing 
tubercles. The tuberculoma has an important aspect in connection with 
operation for extirpation. They are often situated favourably for extir- 
pation, yet in every case where this operation has been performed the patient 
has succumbed to tuberculous meningitis, often after recovery from an 
apparently completely successful operation. Such a tumour recognised on 
decompression should be left severely alone. • 

Syphiloma , — This is not a common intracranial tumour. It grows most 
commonly from the meninges, and is therefore a surface lesion, though it may 
burrow deeply in the brain tissue. It is most commonly found above the 
tentorium. It is occ asionally very hard in consistency, and tends in many 
cases to scar and become obsolete. It is sometimes impossible t^distinguish 
this tumour from a tuberculoma without the aid of the microscope and the 
serum reaction. 

Actinomycomata and tumours from streptothrix infection occur in very 
rare cases. 

Symptoms. — An intracranial tumour may produce symptoms, either by 
raising the intracranial pressure (general symptoms), or by involving elements 
of the nervous system, of which the loss of function can be exteriorised (focal 
symptoms). Such symptoms may be in large measure produced by certain 
secondary processes occurring in the vicinity of the tumour, such as oedema 
and vascular lesions, and the subsidence of acute oedema so produced may 
give rise to dramatic amelioration of symptoms under treatment. On the 
other hand, oedema of the brain may give rise to the clinical picture of cerebral 
tumour, when no tumour exists, as was frequently seen from contusions, 
concussions and bullet wounds during the Great War. Further, a cerebral 
tumour may exist, even of large size, without raising the intracranial pressure, 
and without causing focal symptoms. Consequently no symptoms whatever 
arise, and the existence of a tumour is a post-mortem discovery. Or a tumour, 
after remaining latent perlkaj)s for years, may give rise to the rapid develop- 
ment of symptoms, usually from the occurrence of oedema in its vicinity. 
It is owing to the occurrence of this oedema that tumours of small size may 
give rise to severe and rapidly fatal symptoms. Thus patients may present 
themselves with (1) Tumours which give absolutely no recognisable evidence 
of their existence, and are found post mortem — this event seems to be more 
common in advanced age, and in subjects with hard arteries ; (2) tumours 
which give focal symptoms alone without evidence of increased pressure — 
this again is met with more often in advanced age, and when arteriSl 
disease is present; (3) tumours which give general manifestations of 
increased pressure, but no focal symptoms— these are always supratentorial 
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in situation, aad d(9 not occux)y those regions of the hemispheres with known 
and exteriorised function ; (4) tumours which give typical signs both of 
increased pressure and cf focal destructton — these are the most commonly 
occurring ; and (5) the symptom-complex, both general ^nd local, of tumour 
may be brought about by the occurrence of cerebral oedema from any cause 
when no tumour is present. It is important to realise that all tumours for a 
varying time after their commencement must falUinto the first group of 
symptomless tumours. 

General Manifestations. — These symptoms arc the result of raising 
of the intracranial pi-essure, and accordingly fail when there is no considerable 
raising. Therefore they tend to be conspicuously absent in the slowly 
growing tumours of the ccrebello-pontine angle, in all tumours of the brain 
stem, in infiltrating tumours of the centrum ovale, and also for some unknown 
reason in advanced age and in the subjects of marked arterial disease. They 
consist in the following signs : Papillmdema, headache, vomiting, loss of 
vivacity and mental drowsiness, nasal irritation, giddiness, alteration of 
•pulse-rate, of blood-pressure, respiration, and general convulsion. 

Papillocdema . — TJiis is by far the most constantly present of all the 
general manifestations. It is frequently present for a long lime without 
headache or vomiting ; but, on the other hand, it is rare to meet with cither 
conspicuous headache or vomiting in the absence of papillocdema, and there- 
fore this may be judged the earliest sign of increasing intracranial pressure. 
It fails to appear sometimes even with greatly increased intracranial pressure, 
as in hydrocephalus ; but this is explained perhaps by the deterring effect 
upon its occurrenc(‘, of direct pressure upon the optic chiasma by a distended 
infundibulum. This is only seen in the hydrocephalus of children ; in adults 
papilloedcma is invariably present with active hydrocephalus. Papilloedema 
appears to be a wstasis oedema of the nerve-head owing to the increased intra- 
cranial pressure forcing the cere bro- spinal fluid into the meningeal sheath 
which invests the optic nerve, and into the perivascular spaces which accom- 
pany the central vessels of the nerve. The nerve sheath becomes distended, 
and venous stasis occurs. On ophthalmoscopic examination the earliest 
changes are increased redness of the disk, distension of the veins, loss of 
distinctness of the nasal margin of the disk, with disappearance of the physio- 
logical pit. As the process increa.ses the whole margin of the disk becomes 
lost. It enlarges in area, and becomes visibly swollen and presents the 
appearance of a mole-hill as seen from above. The jioirit of emergence of 
the vessels, at the centre of the disk, becomes buried by white exudation, 
which occurs also all over the disk, and taking a form determined by the 
radiating nerve fibrils, gives the disk the appearance of being striated in a 
radial fashion, like a chrysanthemum. A similar exudate may rupture the 
tnembrana limitans interna in little dro})lets at the macula, and coagulating 
as it comes in contact with the vitreous humour, produce the characteristic 
radially arranged macular figure of macular fan,” exactly similar to that 
seen in renal disease. The venous congestion of the retina leads to multiple 
hsDmorrhages, which infiltrate along the radially arranged nerve fibres, and 
for this reason are flame-shaped. With the outpouring of much exudation, 
the disk becomes white. In the course of time the hasmorrhages become 
white flame-shaped scars, the whole disk contracts, the swelling disappears, 
and the disk becomes white, flat and atrophic, and distinguished only from 
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that of primary optic atrophy by the scarred remains the exudate at 
its edge, producing a fluffy outline like that of torn cotton-wool, along 
the vessels and at the centre. Imthe early stages of papillcedema, even 
though there be considerable swelling of the disk, vision may be little impaired 
As the process increases however, in proportion to the degree of the swelling 
to the amount of the exudate, and to the length of time the papilloedema has 
lasted in a severe condil;ion, vision becomes impaired, and blindness results. 
Peripheral constriction of the visual fields, large ^upil and dimness of vision, 
are the signs that, if the papilloedema be not speedily relieved, blindness will 
certainly result. Perfect vision may be retained for a lime, even with a 
high degree of papilloedema . So important is papilloedema in the diagnosis 
of tumour of the brain, that it is necessary to bear constantly in mind all 
other causes which may give rise to it. 

Papilloedema may occur in certain general intracranial conditions other 
than tumour. In meningitis it occurs as a late sign, and rarely before the 
tenth day, and as so many cases of meningitis do not survive so long, it is 
chiefly met with in the more chronic forms, such as tuberculous meningitis^ 
and untreated cases of meningococcal menii^gitis. Abscess may also cause 
j)a pill oedema ; but it is by no means common in this condition. It may 
occur, too, in every variety of encephalitis, traumatic, poliomyelitic and 
lethargic, but only in exceptional cases. 

Apart from intracranial disease papilloedema occurs in tie following 
conditions: (1) Local conditions of the retina and optic nerves. In con- 
nection with tuberculoma of the retina in the neighbourhood of the disk, 
tl;e most intense pa[)illo 0 dema may be found. Retrobulbar neuritis occurring 
close behind the disk may cause a similar condition, especially if it be of a 
syphilitic nature. Septic conditions of the ethmoidal cells, sphenoidal sinus, 
etc., may also cause pa})illcedcina. In these three conditions the papilloedema 
is often unilateral, but in any of them it may be bilateral. (2) Renal disease 
may give a retinal picture of intense papilloedema, macular figure and haemor- 
rhages, sometimes quite indistinguishaWc from that due to tumour. This is 
often seen in the small white kidney of young subjects, and sometimes in 
small red kidney, but there is no form of renal disease, even including tuber- 
culous, amyloid and lardaccous kidney, in which papilloedema has not been 
observed. (3) Anaemic states of every kind sometimes give rise to pa pill- 
oedema, even of severe intensity. This occurs most commonly in chlorosis. 
We have seen the sight lost in one eye, and seriously impaired in the other, 
as the result of atrophy after papilloedema in a severe case of chlorosis. As 
regards groups (2) and (3), it is essential to emphasise the facts that papill- 
oedema, headache and voiaiting may occur as a symptom-complex, both in 
renal disease and in anaemic states. More than one case of simple chlorosis 
has been decompressed for tumour. (4) Scpticremic conditions, and especi- 
ally those producing arthritis. Of these infective endocarditis is the most 
common; but it has occurred with every form of septicaemic arthritis, and 
even in cases of acute rheumatism. (5) Further, papilloedema has been 
noted in connection with tumours, and with compressions and fracture- 
dislocations of the cervical cord, and also with acute myelitis. 

The retinal changes in diabetes are always, and those in renal diseais 
often, distinguishable from papilloedema resulting from increased intracranial 
pressure. In diabetes the change is essentially a hsemorrhagic retinitis from 
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degeneration of vessels, sometimes with waxy-looking exudation in ciicinate 
patches ; and in renal disease it is often a general oedema of pajpflla and 
retina, with haemorrhages and white patches far away from the disc. The 
papilloedema resulting from increased intracranial pressi)ie is always bilateral, 
though it may appear in one eye before the other, unless there be local 
pressure upon one optic nerve, which always delays or prevents papilloedema 
appearing in that eye. Otherwise, an earlier comipencement upon one side 
is of no localising value whatever. 

Headache . — It has been proved beyond dispute that the brain itself 
and the pia-arachnoid are insensitive to pain. It is probable that the head- 
ache of cerebral tumour is due to irritation of the terminations of the trigemi- 
nal nerve in the dura mater and bones of the skull from stretching and pressure, 
when the intracranial pressure is high. On the other hand, headaches due 
to abnormally low intracranial pressure, such as may follow upon the removal 
of cerebro-spinal fluid by lumbar puncture, etc., are probably due to venous 
congestion of the same tissues, or to stretching of dura mater by displace- 
Q ment. After destruction of the fifth nerve by Gasserectomy, headache never 
again occurs upon that side. The complete relief of headache after a success- 
ful decompression, is proof that pressure is the all-important factor in its 
causation. Small and slowly growing tumours therefore give rise to little 
or no headache, and this is especially true of the slowly growing tumours of 
the cerebeljp-pontine angle and of tumours of the brain stem. The latter, 
however, may cause obstruction of the aqueduct of Sylvius or of the fourth 
ventricle, with secondary hydrocephalus, and may then be productive of 
severe headache. The sensation may vary from a mere feeling of fullness ^of 
the head to the most agonising pain. It is more often remittent than con- 
tinuous, and may be absent for long periods together. It is rarely localised 
to any definite region, except when the growth actually involves the bone, 
or when pressure has caused local thinning of the bone, when local pain and 
tenderness on pressure may occur. Usually it is referred indefinitely to the 
frontal or to the occipital or to the vertical region. When occipital it may 
be associated with pain and BtifinesB of the neck, and head retraction. This 
is due to a general pressure efiect, and does not indicate any localisation. 
Headache may be entirely absent, even in the presence of severe papilloedema. 
It may precede the development of papilloedema, but more often it is later 
in its appearance. 

Vomiting . — Only two-thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rarely occurs in the absence of the two chief 
signs of increased intracranial pressure, papilloedema and headache. When 
the headaches are severe, it may bo associated with much nausea, and the 
attacks are often referred to by the patient as bilious attacks.’* Usually 
a result of increased pressure, it may be directly produced by lesions of the 
cerebellum, irritation of the vestibular nerve, and by the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly/ 
deservee the cardinal importance which has been assigned to it in most 
descriptions of this disease. 

Loss of vivacity and mental drowsiness . — Even when intellectual capacity 
Aows not the slightest impairment, there is from the first onset of symptoms 
a lose of vivacity, a slight heaviness and an absence of restlessness and irrita- 
, hility, which is of value in diagnosis. It is almost unheard of for a tumour 
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patient to suffer from insomi&a. As the symptoms increase, so do heaviness 
and drowsiness, though a perfect but slow cerebration may persist until the 
latest stages of the disease. • 

Nasal ifritation.^Th^ patients suffering from intracranial tumour at the 
National Hospital, London, during the past twenty-five years, have been 
noticed to rub their noses with such frequency as to render this circumstance 
a sign of real diagnostic^ value. The patients do not complain of nasal irrita- 
tion, but will be seen frequently to rub the tip of Ihe nose with the hand as if 
to relieve irritation. The sign seems to depend upon increased intracranial 
pressure for it occurs in a few conditions other than tumour, in which the 
pressure is markedly raised. 

Giddiness . — Though this is an inconstant sign, it is often met with, and it 
may be due to vestibular irritation, when it amounts to an actual vertigo, or 
it may be a sense of general unsteadiness. It is met with most ofj^en in sub- 
tentorial tumours, but may be quite a general symptom when very high pressure 
exists. Vertiginous attacks comparable to those occurring in M^ni^re’s 
disease, are only met with when acute lesions of the cerebellum are present# 
It is important that tinnitus occurs rarely as a sign of intracranial tumour. 

Convulsions may occur as the result of the general disturbance of blood 
supply from high intracranial pressure, and are perhaps akin to asphyxial 
convulsions ; they may occur irrespective of the situation of the growth. 
Such convulsions from general pressure occur late in the cours^of the case ; 
early convulsions always have a localising value. They are of uncommon 
occurrence when the tumour is situated beneath the tentorium. 

Blood-pressure, pulse-rate and respiration . — There is a compensatory in- 
crease of the blood-pressure for every raising of the intracranial pressure, 
so that the cerebral circulation may be kept going. The failure of such 
compensation is often the cause of the sudden death which occurs in tumour 
cases. The pulse-rate is in the inverse ratio of the blood-pressure, and, there- 
fore, of the intracranial pressure, and the pulse is slower than normal, where 
pressure is above normal. Respiration tends to be slow, and when the 
physiological condition of the intracranial contents is much disturbed, it 
tends to become irregular, grouped, and may show the wax and wane of 
movements which bears the name of Cheyne-Stokes respiration. 

Focal signs . — These have been fully described in the section upon the 
localisation of lesions of the brain. In connection with localisation, however, 
it IS important to recognise certain possible sources of fallacy in making a 
diagnosis. Blindness from papilloedema prevents any localisation by means 
of the visual functions. Fapillcedeina usually causes at one stage great 
peripheral constriction of»the visual fields which might be attributed to a 
bilateral lesion of the cuneus, and it may cause altitudinal hemianopia, i.e. 
blindness of the upper half of both fields, by sagging of the exudation into 
the lower part of the retina. Jacksonian epilepsy may occur in long-standing 
cases without any relation to the position of the tumour. 

Paralyses of cranial nerves are serious pitfalls. They are of value in 
localisation when occurring early, and in association with alternate hemi- 
plegias, and paralyses of the eighth, ninth, tenth, eleventh and twelfth are ^ 
always of sure localising value. Paralysis of the sixth cranial nerve, perhaps . 
should always be disregarded as a localising sign for the following reasons iy. 
When the intracranial pressure increases from the presence of a growth,, the. 
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first effect is tha^ any superfluous cerebro-s^x^al fluid, of wliich there is 
normally very little, is expelled from the skull. Later, with further increasing 
pressure, since the onljr escape from the i^gid skull is by its only opening, the 
foramen magnum, the' medulla and cerebellum are pushed backwards towards 
the foramen magnum and come to All up this aperture as with a cork. In 
all long-stiinding cases of increased pressure, the cerebellum will be found on 
autopsy, and especially when hardened in situ, to be deeply marked by the 
edge of the foramen, part of the cerebellum and medulla actually occupying 
the spinal canal. We have found part of the cerebellum pushed down in the 
form of a jelly bag, l>ing as low as the third cervical vertebra. Corking up of 
the foramen magnum in this way offers a marked impediment to the flow of 
cerebro-spinal fluid, and is a most important factor in the production of 
hydrocephalus, secondary to tumour. A vicious circle is set up, for the greater 
the blocking of the foramen magnum by the pushing back of the cerebellum 
and medulla, the greater is the retention and therefore the pressure above 
the obstruction. Bearing this in mind the immediately fatal effects which 
^,have followed lumbar puncture in long standing cases of liigh intracranial 
pressure will be at once understood and for ever avoided. This shifting back- 
wards of the medulla and cerebellum will cause stictching of those cranial 
nerves attached to the medulla, in proportion as they are directed antero- 
posteriorly, and take a straight course between their attachments to the dura 
mater and ^icir origin from the medulla, and of these the sixth nerves will be 
most affected, and afterwards the third, seventh and fifth in that order. These 
nerves will not only be stretched, but are subject to the increased pressure 
also, and they may accordingly cease function simply as the result of the 
increased pressure. Nor is this all, for the cerebellum, squashed down into 
the spinal canal, may too show signs of abrogation of function. The following 
case well exemplifies the occurrence of false localising signs, with long-standing 
pressure. A man aged 24 years came under observation totally blind from 
complete optic atrophy following papilloedema. He had had general symp- 
toms of intracranial tumour for 18 months. He presented bilfiteral cere- 
bellar signs, more marked on the right side, and right paralysis of the seventh 
nerve. He had had two Jacksonian attacks, commencing in the right arm. 
No history of any cerebellar symptoms could be gathered from the history of 
the first year of his illness. Notwithstanding a warning, an operation for 
decompression of the subtentorial space was performed, with an immediately 
fatal result. An extradural tumour was found in front of the tip of the right 
temporal lobe. In this case, all the late developing signs were of false local- 
ising value. 

Diagnosis. — The differential diagnosis of intmeranial tumour has to be 
made — (1) from other conditions causing papilloeclcma, (2) from other condi- 
tions causing headache, and (3) from other local lesions causing local signs 
within the brain. Renal disease, conditions of severe amemia, encephalitis 
and meningitis may on occasion gave rise to a combination of all three of 
hese, very easily confused with the papillcedema, headache and vomiting 
of cerebral tumom. 

Hydrocephalus is only distinguishable from intracranial tumour by the 
ealargement of the head which takes place in young subjects, but when the 
skull is rigidly closed, the symptoms are identical with those of a non-localis- 
able tumour. 
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Intracranial abscess is nol: often confused with tumour, when it has an 
obvious cause in the vicinity of the brain, from bone disease, or an embolic 
cause at a distance, such as ulceration of the lung. It is an acute disease 
and rarely develop^ an increasing papilloedema. Accuracy in the early 
diagnosis of tumour cases depends upon the pertinacity with which every 
case of headache, every case of “ fits ” and indeed every case which shows 
any nervous symptom jtrhatsoever, is systematically examined for signs of 
organic disease, and importantly upon that slfill and practice with the 
ophthalmoscope which is so easily acquired with patience and a little deter- 
mination. The presence of a tumour having been determined, the necessity 
is to localise it. This can be done with an accuracy which approaches 
certainty in recent cases of tumour situated anywhere below the tentorium, 
provided that the condition of the patient admits of adequate examination, 
and even in half-comatose patients accurate judgment may lead to brilliant 
success. For example, in a case recently in the National Hospital with 
intense papilloedema, the patient was seen for the first time more than semi- 
comatose and half- moribund, and not in a physiological condition for examina-* 
tion. Yet the extreme hypotonicity of his limbs on one side, as compared 
with the other, led to the immediate and successful removal of a tumour 
of the lateral lobe of the cerebellum. 

Above the tentorium tumours may be difficult or impossible to localise. 
So far as decompression is concerned the least indication, hoj^'ever slight, 
should determine the position of decompression. The external surface of the 
head should be carefully examined, and especially after it has been shaved, 
for now and then important indications of the position of a tumour may be 
afiEorded, for tumours may grow from the bone, or when internal may cause 
local absorption of the bone, and bulging of the skull. X-Ray examination 
should not be omitted, though it does not often afford important information. 
Tapping of the lateral ventricles, with analysis of their content as to protein 
concentration, and the introduction of air into the ventricles, with subsequent 
radiogram, and especially the injection of a tliorium salt into the internal 
carotid artery in the neck, with immediate radio-instantogram, which shows 
the cerebral arteries and points out any region evascularised by local pressure, 
are all methods of value. Ventriculography is dangerous, and should only 
bo performed when immediate dcccnnprcssion is arranged for if found to be 
necessary. 

The determination of the nature of a growth is one of great difficulty, 
except in metastatic growths, when the primary growth has been discovered. 
Even where the serum reactions for syphilis or definite tuberculosis are present, 
the nature of a growth mi^pt remain one of probability and not of certainty. 

Especial care must be taken not to assign a growth to a syphilitic origin 
because the administration of mercury and iodides relieves or even removes 
the symptoms. We have on five occasions performed autopsy upon such 
apparently cured cases, after an interval of from 1 to 2 years, and we found 
sarcoma twice, glioma twice and tuberculoma once. 

Course and Prognosis. — ^An intracranial tumour usually causes in- 
creasing symptoms, which progress with exacerbations and remissions, until 
papilloedema ends in blindness, and until the pathological intracranitt 
condition becomes incompatible with even vegetative existence. At any 
time death may occur from vascular lesions, acute oedema or sudden iraising 
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of pressure. Tumcurs occasionally become obsoliete — thus a tuberculoma may 
become scarred and calcified, and a glioma may become calcified or cystic ; 
but this result is too rare for consideration within the grounds of practical 
perspective. The average duration rarely exceeds a yei^r after the magnosis 
has become possible. 

Treatment. — In every case, whatever be the nature of the tumour, 
the regular administration of mercury, preferably byjnunction, and of iodide 
of potassium is likely to lessen the severity and to slow down the course of 
the symptoms, and it should be used as an initial palh'ative measure in every 
case after the blood and cerebro-spinal fluids have been examined for syphilitic 
reactions. In syphilitic cases a cure may be effected, but such a cure occurs 
as a rule only in cases of syphilitic hydrocephalus from adhesive meningitis 
which have simulated tumour. Massive cerebral gummata are not easily 
removed by treatment, and some of them are so hard as to be practically 
uninfluenced by anti-syphilitic treatment. Pain and vomiting may be 
relieved admirably with the various analgesics of the coal-tar series. When 
lintracranial pressure becomes so high as to cause agonising pain, pulselessness 
and impending death, morphine in full doses will always relieve, and it 
is not dangerous. Convulsions should be combated with administration of 
bromides. The painful, dangerous and incapacitating symptoms of cerebral 
tumour — pain, sudden death, blindness and increasing torpor — result from 
increased pr,essure upon the brain ; and if that pressure can be safely relieved, 
pain disappears for good and all, the sight is saved, and mental torpor is 
much lessened. This relief can be obtained by the operation of decom- 
pression, which by removal of the bone of the skull widely over the site of 
the growth, and the severance of the hard membranes, allows the tumour 
to bulge and grow oul wards beneath the scalp, and frees the brain perman- 
ently from pressure. This operation should be undertaken in every case 
where localisation is certain, and where the tumour is in such a position that 
decompression will give relief, as a palliative measure to relieve headache 
and to prevent blindness, and it should be performed before the papillcedenm 
has put the patient within any risk of blindness. If, by good fortune, a 
removable tumour is found at the operation for decompression, and can be 
removed without too much damage to brain and vessels, the operation 
becomes a radical curative one. Decompression is inadmissible in tumours 
of the brain stem, for it does no good, and when secondary hydrocephalus is 
associated, it is highly dangerous. When no localisation can be made, and 
the general symptoms are very urgent, decompression should be made far 
back and upon the right side over the hemisphere. It is made on the right 
side to avoid injury of the left convexity, produping aphasia, and far back 
to avoid hemiplegia. It is by no means a light matter to decompress far 
away from the situation of the tumour, since the tumour will tend to shift 
and grow towards the opening in the skull and produce disastrous effects 
in the way of tissue dislocation, vascular lesions and oedema ; but where qo 
localisation can be made, these results must be risked in the attempt to relieve 
the symptoms. Decompression is fraught with considerable danger to life, 
which becomes much greater the longer it is delayed. In decompression below 
the tentorium, the bone is removed both above and below the line of the 
lateral sinus, so that if hydrocephalus be present, as is so often the case, the 
supratentorial pressure can be relieved at any moment bv tapping the lateral 
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ventricle through the occipital lobe. The margin of the foramen magnum 
is cut away, so as to obviate the blocking effects of the pressure cone. 

No attempt must be made to lemove a tuberculoma which is found on 
decompression, however favourably it may be situated for removal, since any 
disturbance of its seat results invariably in tuberculous meningitis and death. 
On the other hand, tuberculous tumours not unfrequently become obsolete 
after decompression. • 

HYDROCEPHALUS 

Definition. — The term ** hydrocephalus denotes a regular distension of 
the ventricular system of the brain by the accumulation of cerebro-spinal 
fluid within it ; and this distension is associated, sooner or later, with an 
expansion of the cranial bones and enlargement of the skull. 

Hydrocephalus was formerly divided into acute and chronic, acute 
being applied to the condition of tuberculous meningitis. But since any 
marked degree of ventricular distension is unusual in that affection, and» 
enlargement of the head very rarely occurs, this terra has fallen out of use. 
In the majority of cases in which general atrophy of the cerebral tissues 
occurs, fluid accumulates both in the ventricles and in the sub-arachnoid 
space ; but such compensatory enlargement is not to be regarded as, in any 
sense, of the same nature as true hydrocephalus. Such acoymulation of 
fluid is found in cases of cerebral diplegia and general paralysis of the insane 
in children, and it also occurs in the brains of old people. It is merely the 
result of wasting and shrinkage of the brain-tissue, and the accumulation of 
fluid takes place in order to fill up the space which is vacated within the rigid 
skull. 

The enlargement of the head, which is not uncommonly found in rickets, 
has no connection with hydrocephalus. It is probably the result of mal- 
nutrition of cranial bones, which grow irregularly, and, being unduly soft, 
yield somewhat to the intracranial pressure. In rare cases of moderate 
degree, ventricular distension has been met with, but the enlargement of the 
head is never progressive, and the symptoms of hydrocephalus are absent. 

According to their clinical aspect, cases of hydrocephalus may be placed 
in one of three groups — (1) congenital hydrocephalus, in which the enlarge- 
ment of the head is present at the time of birth ; (2) acquired primary 
hydrocephalus, which may appear at any period of life ; and (3) secondary 
hydrocephalus. Under the name of secondary hydrocephalus may be 
grouped together all cases in which there is obstruction in the usual path 
by which the cerebro-spinal fluid leaves the ventricular cavities, or to the 
venous outflow from the choroid plexuses. But it is by no means clear that 
such obstruction is the sole or even the important agent in producing the 
ventricular distension. 

Etiology. — Hereditary influences are of importance in the causation 
of congenital hydrocephalus. This disease frequently affects several cluldren 
of the same parents, and it may even appear as a striking family dis^Of 
affecting members of several generations of the same stock. The writers 
have on two occasions seen hydrocephalic twins. Spina bifida, meningoede 
and hydromyelia are of frequent occurrence in association with this disease, 
and arrested and irregular development of the brain stem and cerebellum 
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are the rule. Among other bodily deformities' not infrequently associated 
with congenital hydrocephalus, may be mentioned harelip, cleft palate, 
talipes, rectal and testicidar ectopia and^imperf orate anus. Consanguinity 
of parents and parentVtl alcoholism have been recorded,^ and syphilis seems 
to have a definite connection with certain cases of congenital hydrocephalus. 
In the majority of syphilitic cases, the morbid anatomy of the hydrocephalus 
presents no special feature. In a few cases definitely syphilitic lesions of the 
ependyma in the region of the brain stem have been found. The causation 
of primary hydrocephalus occurring after the time of birth is often obscure. 
The majority of the cases occur in childhood, yet no period of life seems to be 
exempt. History relates that Dean Swift died of this malady at the age of 
70, after having suffered from symptoms for 3 years. In children, acute 
infective diseases, and especially gastro-intestinal infections, may occur as 
antecedent^ of hydrocephalus. In adults, syphilis stands in important 
relarion in certain cases, some of which have been examined pathologically. 
In 3 of such cases there was evidence of old syphilitic disease of the brain, 
but no obstructive lesion by which ventricular distension could have arisen 
mechanically. A history of traumatism, such as a severe blow or fall upon 
the head, a short time prior to the onset of the symptoms, is obtained so 
frequently as to have led to the description by certain authors of traumatic 
hydrocephalus as a special variety. There seems to be little doubt that 
injury may he the immediate cause of the appearance of symptoms, and 
that it is not always merely coincidental. 

The causes of secondary hydrocephalus are, first, the sclerosing forms of 
meningitis, especially posterior basic and epidemic meningitis, very rarely 
tubercular ; secondly, intracranial neoplasms encroaching upon the ventri- 
cular system, especially tumours of the brain*stem and subtentorial region ; 
thirdly, adhesive phlebitis of the cerebral blood-sinuses. 

Pathology. — Hydrocephalus is immediately due to an excess of cerebro- 
spinal fluid present in the cavity of the central nervous system. Such 
accumulation may result from the over-production of cerebro-spinal fluid 
by the epithelial lining of the nervous canal, or from an obstruction of those 
paths by which the fluid leaves the ventricles to enter the arachnoid space, 
or of the channels by whicli the fluid returns to the blood stream. Our 
knowledge concerning the origin and fate of the cerebro-spinal fluid, and of 
the manner in which it circulates, is at the present time far from complete. 
It appears to be secreted by the ependymal lining of the nervous canal, 
especially by that portion overlying the choroid plexuses of the ventricles. 
In some cases of cerebral tumour, a part of the lateral ventricles may be 
completely cut off by the growth from the general ventricular cavities, gener- 
ally the tip of either the anterior or posterior cornu ; and in such circum- 
stances the isolated portion of the ventricle does not necessarily become 
distended. This fact would suggest that the cerebro-spinal fluid is chiefly 
secreted in the region of the choroid plexus. There are three pairs of choroid 
plexuses, situated respectively in the floor of the lateral ventricles, han^ng 
from the roof of the third ventricle, and in the roof of the fourth ventricle. 
Cerebro-spinal fluid secreted in these regions is supposed to leave the nervous 
cavial and enter the arachnoid space by certain apertures where these spaces 
communicate. Such communications exist in the region of the anterior 
perforated spots, in the region of the posterior perforated spot, and, 
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lastlj, in the thin roof of th^fourth ventricle. The latter are comparatively 
large apertures, and are three in number, one being situated dorsal to the 
opening of the central canal of th^ spinal cord (foramen of Magendie), and 
the other two are Traced one over each lateral recess of the fourth ventricle 
(foramina of Luschka). 

Entering the subdural space, the fluid is absorbed by the vessels of the 
Pacchionian bodies an(^by the vessels of the meninges generally. 

There are certain strong arguments that mudli of the cerebro-spinal fluid 
is absorbed in the lower part of the theca spinalis. Further, it is the rule in 
human subjects, where blood has escaped into the subdural space of the 
cranium as the result of injury or operation, to find blood clots around the 
nerves of the cauda e< 3 ^uina, when opportunity is afforded for examining such 
cases at an early penod after the extravasation has occurred. A further 
argument in support of the stream of cerebro-spinal fluid from brain-case 
to theca is that in certain cases of cerebral tumour, as a result of general 
pressure, the cerebellum and medulla become pushed down and plug the 
foramen magnum. Distension of the ventricle and urgent symptoms immedi« 
atcly follow, while no cause for such distension, other than filling up the 
foramen magnum, is discernible. 

The quantity of cerebro-spinal fluid present in the normal human subject 
is quite small, probably less than 6 ounces. It comes and goes as the volume 
of the central nervous organs expands and contracts under ^he influence 
of the blood-pressure and of the relative calibre of the cerebrd vessels. In 
so doing, the intracranial pressure is kept almost constant. When the 
subdural space is opened, the amount of cerebro-spinal fluid which may 
escape in the course of 24 hours is great, amounting in some cases to several 
gallons. It is improbable that secretion takes place as rapidly in the intact 
subject, and it may be that the copious draining of the fluid, when the dura 
mater is opened, is simply the expression of the natural mechanism for 
raising the lowered intracranial pressure to the normal. 

According to the results of the investigation of the central nervous organs, 
cases of hydrocephalus fall into two groups. In one, the ventricular disten- 
sion is the result of a known antecedent morbid condition, either meningitis 
or some form of intracranial grow'th, and the mechanism of its production, 
in part at least, is the oBliteration of the usual paths of flow of the cerebro- 
spinal fluid. In addition, strangling of the veins collecting blood from the 
choroid plexuses may cause congestion and consequent transudation. The 
second group comprises those cases in which the hydrocephalus is apparently 
idiopathic, the veins and the outlets of the cerebro-spinal fluid being free. 
There is always some dep(%rture from the normal to be found in the structure 
of the ependymal lining of the ventricle, and sometimes the change is 
very marked. Meningitis is apt to be followed by hydrocephalus in pro- 
portion as recovery from the initial disease occurs, in proportion as 
cicatrisation follows the inflammatory process, and in proportion as the 
affection of the covering of the fourth ventricle tends to cause obliteration 
of the foramina of Magendie and Luschka; and, further, in proportion to 
the amount of ependymal cicatrisation that may result. When blocking of 
the posterior foramina occurs, the only path of exit for the cerebro-spinal 
fluid is by the fine canals in the perforated spots. These, when patent, appear 
to be inadequate to prevent a relative increase of intraventricular pressure. 
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for they are frequ|snt]y found so enlarged in Vlases of hydrocephalus as to 
admit a fine probe. More frequently, however, they too are easily sealed 
by the inflammatory process, and a gradually increasing general ventricular 
distension thus results^ 

Not infrequently the vascular supply of the large choroid plexuses of the 
lateral and third ventricles is interfered with by cicatrisation following 
inflammatory processes which, spreading between the cerebrum and cere- 
bellum, have extended to Vhat double fold of pia-arachnoid which extends 
into the great transverse fissure of the brain and separates the lateral and 
third ventricles, the velum interpositum. This membrane carries the great 
choroid plexuses, those of the lateral ventricle upon its upper surface, and 
those for the third ventricle upon its under surface, and lying between its 
folds are the veins of Galen which convey the blood from these plexuses to 
the straight sinus. Cicatrisation of the velum interpositum of necessity 
hinders the blood flow in the veins of Galen, and there being no anastomosis 
with the superficial cerebral veins, the result is an increased production of 
^uid by the congested choroid plexuses. In the hydrocephalus following 
meningitis the phenomena above described often coexist. It will follow 
from the above statements, that hydrocephalus is not a sequel of the more 
acute and rapidly fatal forms of meningitis, but of the more chronic and 
indurated forms, when these allect the posterior fossa of the skull, namely, 
epidemic meningitis, posterior basic meningitis and syphilitic meningitis. 

Tumours of the brain cause hydrocephalus in the majority of cases by 
simple mechanical obstruction of the channel of exit of the cerebro-spinal 
fluid. The growth is usually situated in the niid-brain or pons, and, either 
by pressure or actual involvement, occludes the Sylvian aqueduct. Less 
commonly, pressure upon the brain stem from a growth in the immediate 
neighbourhood may cause the same result — for example, a tumour of the 
fifth nerve pressing upon the pons. Tumours which are firm and those 
which grow rapidly are more liable to obstruct the aqueduct than those 
which are soft or which grow slowly. It may be remarked in this place that 
in the majority of cases of cerebral tumour of long standing some dilatation 
of the ventricles is found post mortem, yet the growth neither involves nor 

E resses upon the aqueduct, but may be situated in the frontal or temporal 
)bc, or may even be extra-medullary and growing from the skull in the 
anterior fossa. The degree of distension is usually not great, and it involves 
all the ventricles. Sometimes, however, the distension is extreme and the 
outward manifestations of hydrocephalus are present. 

The quantity of fluid which is found in the ventricles after death varies 
greatly, a usual quantity being from 15 to 20 ounces. In long-standing 
cases With great cranial enlargement, very large quantities have been met 
with, and in one instance recorded by Esquirol as much as 720 ounces were 
found. The characters of the fluid do not difier greatly from those of normal 
cerebro-spinal fluid. Its density varies from 1008 to 1010. It is clear, 
colourless or slightly yellowish, and the reaction is alkaline. It contains a 
very small quantity of albumin and a comparatively large quantity of 
alkaline chlorides. 

uThe dilatation of the lateral ventricles is always more extensive than 
that of the third ventricle, and is usually symmetrical upon the two sides, 
and it affects the body of the ventricle more than the cornua, so that the 
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oentral ooitex is the most thkined. Sometimes one lateral ventricle is much 
more dilated than the other, and one of the horns ma^ present extensive 
enlargement while the others are less afEected, no cause being apparent for 
this irregularity, such as occlusion of any of the interventricular passages. 
The foramina of Mdnro are greatly enlarged and the anterior pillars wasted. 
The anatomical limitations and markings which are normally seen upon the 
walls of the ventricles become less obvious and often unrecognisable. 

The ependyma is sodietimes thickened, generally shining, and the network 
of subependymal vessels stands out obviously. The choroid plexuses are 
hypertrophied and thickened in less acute cases, but they may be found small, 
flattened and bloodless in acute cases. The dilatation of the ventricles 
occurs chiefly at the expense of the white substance of the hemisphere, the 
cortex and central ganglia being less affected. The convolutions are fll^t- 
tened, and the sulci indistinct or unrecognisable, according to the degree of 
distension. The thickness of the cerebral substance is much reduced, and 
especially in the region of the central convolutions, where in severe cases 
it may measure a few centimetres only. The corpus callosum is greatly 
wasted. In advanced cases, the cerebral hemispheres have the appearand 
of a thin-walled sac, which collapses entirely when the contained fluid is 
allowed to escape. The aqueduct of Sylvius may be much dilated, and when 
this is the case, the fourth ventricle shares in the general ventricular disten- 
sion, the cavum cerebelli being especially enlarged. In many cases, however, 
the aqueduct and the fourth ventricle are not markedly dtstended. In 
a few cases, the aqueduct has been found closed, as if by antecedent adhesive 
ependymitis. The posterior part of the cerebellum and the medulla are 
passed down as a plug into the foramen magnum, and there is constantly 
a well-marked constriction in the posterior inferior part of the cerebellum, 
caused by the pressure of the bony ring of the foramen magnum. The 
theca spinalis and its processes into the intervertebral foramina may be much 
distended. 

The condition of the pial roof of the fourth ventricle is of great importance, 
considering the widely held opinion that hydrocephalus is of obstructive 
origin. In congenital and in primary hydrocephalus there may be some 
thickening of the ependyma, both of the roof and of the floor of the fourth 
ventricle, but there is no blocking of the posterior foramina. Where hydro- 
cephalus is secondary to the presence of intracranial tumour, the growth 
may be situated in any position, either above or below the tentorium, and is 
not necessarily in such a position as to cause direct obstruction to the flow 
of the cerebro-spinal fluid. Sometimes the lateral ventricle may be com- 
pletely divided by a growth, and then the isolated portion of the ventricles 
is sometimes found distended, and sometimes empty. Tumours, which 
directly or indirectly block the foramen of Monro and the aqueduct of 
Sylvius, are almost invariably associated with hydrocephalus, and of these 
glioma of the pons is the most frequent. 

When hydrocephalus is secondary to meningitis, there is usually much 
meningeal cicatrisation about the roof of the fourth ventricle at the anterior 
and posterior perforated spots, and about the edge of the tentorium, where 
the veins of Galen enter the straight sinus, and extend forwards along thqpe 
veins in the velum interpositum. The ependyma is usually thickened and 
shows evidence of past ependymitis. 
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Symptoms. — The clinical manifestations of’ hydrocephalus fall into two 
groups, which resifit, respectively, from the effects of the abnormal intra- 
cranial pressure, first upon the brain-cacie, and secondly upon the nervous 
structures. In the coi^enital form, the enlargement of the head is the first 
noticeable feature ; and this is true also of some case^ of acquired hydro- 
cephalus in young children. In most cases of acquired hydrocephalus, on 
the other hand, the nervous symptoms are first in evidence — namely, per- 
sistent headache, vomitings mental impairment, conVulsions and sometimes 
papilloedema. The evidence of cranial enlargement may succeed these 
symptoms, and the older the subject, and consequently the more resistant 
the cranial walls, the more severe are the nervous symptoms, and the later is 
the cranial enlargement in appearing. In some cases of congenital hydro- 
cephalus, enlargement of the head takes place during intra-uterinc life, and 
it may be so great as to make delivery impossible without destruction of the 
bead. More frequently, the cranial enlargement, not noted at the time of 
birth, becomes evident during the first few weeks of dife. 

Enlargement of the head is the most striking feature of hydrocephalus 
fn children. The increase usually affects all the diameters of the cranial 
cavity, and is most marked on the vertex and least at the base. Trousseau 
compared the opening out of the cranial bones, which occurs as the head 
enlarges, to falling back of the petals of an opening flower. The forehead is 
large, rounded, and projects forwards ; the temporal fossse are obliterated, 
and the paridCal eminences carried backwards. The vertex is often somewhat 
flattened, as also may be the occipital region. The direction of the external 
auditory meatus alters with the increasing size of the head ; normally directed 
obliquely forwards, it comes to look directly inwards, or even obliquely 
backwards in severe cases. The head is frequently asymmetrical. In young 
children the sutures may be widely open, and then there is marked bulging 
along those lines and at the fontanelles. The skull may attain enormous 
dimensions, and many examples are recorded in which the circumference 
has been from 60 to 90 cm. The face is characteristically triangular, con- 
trasting markedly with the forehead. Wasting of the facial subcutaneous 
tissues and retarded development of the maxilla and mandible often render 
this contrast still more striking. Bulging of the orbital plates of the frontal 
bone presses down the eyeballs, so that the pupils become more or less covered 
by the lower lids, and a band of the sclerotic may be visible between the 
iris and the upper lid. The hydrocephalic child often uses his hands to de- 
press the cheeks, and so draw down the lower lids out of the position in which 
they impair the line of vision. The hair of the head becomes scanty, the 
subcutaneous veins of the scalp are often greatly developed and distended, 
and sometimes a vortex of distended veins radiates from the region of the 
anterior fontanelle. The general nutrition is poor, and bodily development 
retarded, in proportion to the severity of the effect of the intracranial pressure 
upon the nervous system. Auscultation may reveal a cephalic bruit, out this 
is neither a characteristic nor a constant sign in hydrocej^halus, for it is fre« 
quently met with in rickety children, and may be present in a normal subject. 

The nervous disorders which appear during the course of hydrocephalus 
ar^ both variable and inconstant, and acute symptoms are of rare occurrence 
if the disease appears at an age at which the sl^ is still yielding. On the 
oth^r band, if the ventricular distension commences when the growth and 
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ossification of ihe skull are complete, the nervous symptoms which arise are 
very severe, and resemble closely the general effects of intracranial growths. 
In secondary hydrocephalus, the ^mptoms due to this condition emerge 
from those of the preceding meningitis or sinus thrombosis, or are blended 
with those of the coasting intracranial growth. 

In children, the nervous symptoms of hydrocephalus, whether it be con- 
genital or acquired, may be summed up in the following list, the symptoms 
being frequent in the order in which they arc^ enumerated : convulsion, 
mental failure, spastic paralysis of the limbs, headache, optic atrophy, 
nystagmus, vomiting, papilloedema. There is no constancy in the occurrence 
of these symptoms. Convulsion may not occur at all, and mental acuity may 
be unimpaired. Spastic weakness occurs in less than one-half of the cases, 
whilst optic atrophy is met with still more rarely, and papilloedema is dis- 
tinctly unusual. 

Convulsion , — While it is to be borne in mind that the whole course of 
hydrocephalus in children may run without the occurrence of convulsion, 
yet in the majority cf cases this symptom is conspicuous. In some of the^ 
post-natal cases the symptoms of cerebral disorder are ushered in by con- 
vulsion, and it is probable that such convulsions are the immediate ex- 
pressions of the morbid process, of which the primary hydrocephalus is 
the final result. The convulsions which recur at intervals throughout the 
course of the majority of cases of hydrocephalus result from a condition of 
iunctional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, with 
loss of consciousness. A preceding aura is rare. Local commencement of 
the spasm, which becomes general, associated with loss of consciousness, 
is not infrequently observed. Local convulsion without loss of consciousness 
(Jacksonian epilepsy) may occur repeatedly in some cases, and may lead to the 
erroneous diagnosis of a gross local lesion in the cerebral cortex, and especially 
is this error likely to occur when hydrocephalus is secondary to intracranial 
tumour. 

The explanation of the occurrence of such local convulsion is that the 
effect of the pressure is not equally distributed upon the cortex, — the central 
region tends to suffer earlier and in greater degree than do other regions, — 
and that some locus minoris resistenticb loses its functional stability earlier 
and in greater degree than does the rest of the cortex. All degrees of mental 
reduction occur, from the least noticeable to complete idiocy. The more 
severe forms of mental impairment are met with in congenital cases, ahd 
especially when cerebral agenesia, porencephaly and teratological defects 
are associated. The psychical reduction is less prominent the greater the age 
at which the symptoms coinmcnce, and, as a rule, the intelligence is far greater 
than the severity of symptoms (cranial enlargement, paresis, etc.) might lead 
one to expect. Cerebration is usually slow and the disposition placid, and 
periods of somnolence are of common occurrence. 

The effect of long-continued ventricular distension in many cases is to , 
cause'degeneration of the pyramidal system, and, according to its degree, the 
latter entails bilateral spastic paralysis with contracture. The first signs, of 
the onset of this event are exaggeration of the deep reflexes, and the change 
in type of the plantar reflexes bom the flexor to the extensor response. The 
lower extremities are affected earlier and to a greater extent thw are the 
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upper, and at one^ period of the disease a caite may present the picture of 
cerebral paraplegic rigidity comparable with that of Little’s disease. The 
upper extremities are affected later. /Ihe paresis of the limbs is almost 
always symmetrical and equal upon the two sides. Sensibility is generally 
normal. ^ 

Vision is interfered with in a considerable proportion of the cases. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upon the inner borders of the converging optic tracts, may cause bitemporal 
hemianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progressing to complete blindness and complete optic 
atrophy. More often the increased intracranial pressure causes atrophy 
of the optic tracts and secondary atrophy of the optic disks. 

In other cases, optic atrophy is the result of papillcedcma. In late child- 
hood and in adult life papilloedema is the rule, and optic atrophy seems always 
to be consecutive to this. Strabismus is commonly present in congenital 
cases, and it is most frequently convergent. Nysthgmus is met with in the 
^subjects of hydrocephalus who are blind from optic atrophy, and it is of 
frequent occurrence in long-standing cases in which spastic paresis is well- 
marked. In the latter case, it is probably a spastic ocular manifestation 
indicative of the degeneration of the cortical motor neurons subserving eye 
movements, and it is a feature of the same order as is spastic paresis in the 
limbs and trjunk. 

Headache is often complained of, and especially during the early days 
of illness in acquired cases, but this symptom never dominates the clinical 
picture in children, and is never so severe and persistent as that arising from 
the presence of an intracranial growth. Cerebral vomiting is of compara- 
tively rare occurrence. 

When one considers the profound anatomical alterations which take place 
in the advanced stages of the disease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellum, 
brain stem and cranial nerves is easily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, anosmia and paralysis of cranial nerves, are the 
most important of such unusual symptoms. 

The signs of failure of the nervous system as a whole usher in the fatal 
result in severe cases. For some days or perhaps weeks before death, hebe- 
tude may become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wasting, the deep reflexes disappear, and the sphincter mechan- 
ism loses its control and subsequently its tone. 

Hydrocephalus which commences in late childhood or in adult life presents 
an aspect widely different from that just describe^. At these periods of life, 
the bones of the skull are firm and resistant, and the sutures resist for a long 
time before yielding to the increased intracranial pressure. The generid 
symptoms are acute, and the course of the disease is often rapid to a fatal 
termination. There is usually no enlargement of the head to aid the diag- 
nosis, and the symptoms — headache, vomiting and papilloedema — resemble 
those of a non-localisable intracranial growth. 

The headache is severe and usually paroxysmal, and it may be so intense 
ac to cause sudden death, while, not infrequently, the sufferer loses all control 
during the paroxysms. Speaking generally, the headache is of much greater 
severity in adult hydrocephalus than in intracranial growth. Similarly, 



HYDROCEPHALUS 1616 

vomiting is apt to be more severe and persistent than that associated with 
cerebral growth. In many of the cases, a fatal result occurs before enlarge- 
ment of the head, and before cersbral degeneration has produced further 
signs of spastic paregis than an increase of the deep reflexes, foot clonus and 
the change of the plantar reflexes to the extensor type. General convulsions 
and attacks of coma are not rare. 

Diagnosis. — Whero« enlargement of the head is manifest the diagnosis 
of the disease presents no difficulties. The lar^e head of ricketo is easily 
distinguishable from hydrocephalus by its different conformation, by the 
association of the other signs of rickets, by the absence of nervous symptoms, 
by its non-progressive nature, and by the results of anti-rachitic treatment. 
The distinction between the primary and the secondary forms of hydro- 
cephalus in children should present no difficulty, if a correct history of the 
early symptoms can be obtained. The initial manifestations in t];ie primary 
form are slight, and cannot be confused with those of meningitis or of sinus 
thrombosis. Intracranial growths which cause early and marked hydro- 
cephalus are situated in some part of the brain-stem from the third ventricle* 
to the medulla, and growth in such a position must of necessity produce such 
early pathognomonic localising signs as to leave no excuse for erroneous 
diagnosis, save imperfect observation. 

The advent of ventricular distension in the course of intracranial 
growth is generally to be detected by the occurrence of ^^dely spread 
bilateral signs such as bilateral spasticity, bilateral ataxy, general con- 
vulsion, and enlargement of the head. In the primary hydrocephalus 
of childhood, the disease is not distinguishable until the head begins to 
enlarge. 

In adults the absence of cranial enlargement in most of the cases makes 
it impossible to separate the malady with certainty from intracranial growth. 
It must be borne in mind, however, that headache, vomiting and papill- 
oedema of rapid progress are not necessarily signs of intracranial groi^h, 
but may be the symptoms of primary hydrocephalus. 

Prognosis. — This depends upon the cause of the hydrocephalus, upon 
the degree of severity of the symptoms, and upon whether it is progressive 
or not. In all severe and progressive cases the prognosis is hopeless, and 
the same is true of hydrocephalus secondary to inoperable neoplasm. In 
some of the slighter cases, both of the congenital and of the acquired form, 
the process becomes arrested, and the patient may attain to adult life with 
the possession of all his faculties. In cases in which the disease becomes 
stationary, the prognosis as regards mental capacity and the continuance of 
recurring convulsion has to be considered. If the mental capacity at the 
time of arrest is fair, it is not likely to deteriorate further, unless epilepsy is 
established. When mental reduction is marked at the time of arrest, a 
great degree of improvement cannot be reasonably expected. 

Treatment. — While some cases of hydrocephalus cease to process, and 
the symptoms disappear permanently under medical treatment, a Eke result 
has occurred in cases in which no treatment has been applied. 

The importance of syphilis in the Aetiology of hydrocephalus suggests the 
employment of anti-syphilitic treatment, and it is certain that the applica* 
tion of mercurial ointment to the head seems to do more good than any other 
measure, while the administration of iodide of potassium in full doses seems 
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to benefit a few ca/^es. The beneficial effect of %he administration of mercury 
occurs not only in the syphilitic cases, but in all. 

The results of surgical interference for the relief of pressure and to attempt 
the re-establishment of a way out for the cerebro-spinid fluid have been, up 
to the present, so unfavourable, that many writers and authorities consider 
such measures unjustifiable. It must be borne in mind, however, that in 
severe and progressive cases one is dealing with a pecessarily fatal malady, 
and a few encouraging resblts have been published, which appear to justify 
further investigation. Paracentesis of the ventricle is both useless and 
dangerous, for when relief follows the operation it is only temporary, and 
where cerebral tension is very high an immediately fatal result may super- 
vene. Repeated lumbar puncture is advisable in the earlier days ; but this 
is only possible in cases in which the theca is in free communication with 
the ventricular space. 

Various operations have been performed for the purpose of re-establishing 
communication betw'cen the ventricular and the sub-arachnoid space. The 
r fourth ventricle has been drained and occlusion in its roof rendered patent, 
the trephine opening being made through the occipital bone ; this operation 
has not been attended with successful results. An aperture has been made in 
the corpus callosum, via the anterior fontanelle, with the object of establishing 
permanent communication between the lateral ventricle and the sub-arachnoid 
space,-^ Nope of the many operative procedures which have been attempted 
for the relief of this malady have given particularly brilliant or uni- 
form resxJts, although there may have been occasional recoveries, even in 
advanced cases. 


ENCEPHALITIS 
Acute Encephalitis 

Acute inflammation of the brain occurs under widely different clinical 
associations. It may occur as a primary disease or as a complication of 
known infective processes, affecting the system locally, generally, or as an 
associated event in diseases of the meninges. As a primary condition it is 
met with in the form of the Heine-Medin disease or poliomyelitis, and as 
lethargic encephalitis. It is the constant result of trauma to the skull, if 
this be sufficiently severe. It is found as the result of infection of the brain 
with pyogeiiic organisms, either from local sources in the neighbourhood of 
the brain (septic bone disease), or from pycemia, and may be then either 
suppurative (brain abscess) or non-suppurativa Infections by many of 
the specific fevers may cause it, and especially measles and scarlet fever. 
Acute encephalitis may occur in rare cases as the sole manifestation of cerebral 
syphilis. In all forms of meningitis there is some degree of extension of the 
inflammation into the brain tissue, and this assumes an important degree 
in tuberculous meningitis, and sometimes in epidemic meningitis. The 
symptoms common to all forms of encephalitis are the general symptoms 
of severe intracranial disease — ^headache, somnolence, coma, irritability, 
c^}nvulsions, delirium and vomiting; and, in addition, local symptoms of 
irritation and paralysis, which are determined by the position and extent 
of the lesions. 
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iBAraATlO Encbphautis 

As the result of a local blow iy)on the head or from the general con- 
cussion of sand-bagging or bursting of high explosives, the ‘‘commotio 
cerebralis ” causes fissue disruption or bruising, which is immediately 
followed by hssmorrhage both on the surface and in the substance of the 
brain tissue, by cedema with much swelling, and by a general inflammatory 
reaction, which may go^on to suppuration if a punctured wound or other 
event allows of the access of micro-organisms. The haemorrhage and oedema, 
and particularly the oedema, are the causes, on the one hand, of the deepening 
local symptoms which are often observed after injuries tb the head, and on 
the other hand, of the increasing general signs of cerebral loss of function, 
such as increasing coma and failure of respiration. The local raising of 
tissue tension in the region of the local injury tends to evascularise the region 
of the lesion, and increase the permanency of the damage. The general 
raising of the intracranial pressure results from the swelling and haemorrhage. 
The important indications to which these considerations point are that the < 
chief danger of death and an important cause of persistence of local symptoms 
is a raised intracranial pressure, and that in every case where local or general 
symptoms are severe and increasing, craniectomy should be performed for 
its relief. This is the more important because, in such cases, the presence of 
haemorrhage gradually accumulating between the dura and thj bone from 
rupture of a meningeal vessel can never be excluded, and because intra- 
cerebral and meningeal haemorrhages can be drained, or the resulting clot 
removed. The lumbar puncture in these cases shows a bloodstained fluid. 
It is remarkable how little “commotio cerebralis*' may result from the 
passage of a high velocity bullet through the brain and skull. 

Suppurative Encephalitis 

Synonym. — Intracranial abscess. 

AEtiology. — Suppuration within the brain substance is never primary, 
but the result of extension of infection from neighbouring tissues or by the 
blood stream from foci of infection in distant organs. In rare cases, the 
focus of original infection is undiscoverable. 

The following are the important causal factors : 

1. Trauma ,. — In the case of penetrating wounds the missile may be 
the source of the infection. Lacerated wound with fracture may allow of 
infection from tlie surface or from the middle ear, nose or pharynx. In 
these cases, meningitis often occurs in addition to abscess. Though not 
traumatic in a strict sense, any local lesion of the brain may become a locus 
resistentioB minoris for the settling down of suppurative organisms derived 
from the blood stream, and in this way abscess has followed upon vascular 
lesions and the lesions of primary encephalitis. 

2. Extension from infected regions in the immediate vicinity. The im- 
portant cause of infection is any form of infective disease in the bones or 
soft tissues of the skull, calvarium and surrounding regions. Caries of the 
petrous bone from middle ear disease is the most common cause, whil^ 
septic conditions of the nasal cavities and their accessory sinuses, or of any 
of the bones of the skull, suppuration of the scalp, orbital cellulitis and 
barbuncle of the nock are other causes. The exact manner of advent of . 
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the infection into the brain substance may differ in different cases. It may 
be by a septic thrombosis of a vein communicating between the infected 
region and the brain, vor by extension along lymphatics similarly communi- 
cating, or by direct extension, as when the temporal lobe becomes adherent 
to the tegmen tympani, or it may be trans-meningeal by the direct trans- 
ference of organisms across the meningeal space, without general meningitis 
occurring. That this lattqr mode of infection is a common one is suggested 
by the facts, that when the primary disease affects the upper surface of the 
petrous bone, the abscess is in the temporal lobe, and when the posterior 
aspect of the temporal bone is affected the abscess is in the cerebellum ; and, 
most importantly, in all these cases of abscess from extension, the cerebro- 
spinal fluid shows the presence of polymorphonuclear leucocytes, thus 
showing that the meninges have been infected, although no symptoms of 
meningitis arise. 

3. Pymmic states . — Abscess of the brain does upt often occur in sympto- 
matic pyaemia. It may occur in infective endocarditis, and then multiple 
' abscesses may be found. Sometimes in this condition multiple small spots 
of encephalitis, containing many polymorphonuclear cells but not definite 
abscesses, are met with. Much more commonly, abscess results from a single 
septic embolus from chronic pulmonary infection, such as bronchiectasis, 
empyema and lung abscess. In rare cases metastatic abscess may arise from 
bone disease, liver abscess and in the course of specific fevers. The micro 
organisms responsible for the infection are usually streptococcus, pneumo- 
coccus and staphylococcus, and often the infection is mixed. B. coli is some- 
times found, and in rare cases streptothrix and oidium albicans. 

Pathology. — The abscesses which result from local disease of the skull 
bones and surrounding tissues may be extradural, subdural or encephalic : 
in the first two cases they are invariably situated in the immediate vicinity 
of the antecedent seat of infection. The extradural abscess may reach a 
very considerable size and may burst externally, or into the meninges or 
into a blood sinus. The subdural abscess is confined in meningeal adhesions 
between the dura mater and pia mater. The contiguous surface of the brain 
is generally softened and has often disappeared, the abscess cavity extending 
deeply into the brain substance. This variety rarely lias any capsule on the 
cerebral side. Encephalic abscess commences generally in the subsulcine 
white matter of the temporal lobe, and lateral lobe of the cerebellum. In 
one-half of all cases the abscess is in the temporal lobe, and in one-third in 
the lateral lobe of the cerebellum. The remainder arc divided between the 
parietal lobe, the pons Varolii and the frontal lobe, in order of diminishing 
frequency. The size of the abscess varies up to that of a hen’s egg. A 
recently formed abscess is irregular in shape with ill-defined limits, but in 
about 7 days it shows a definite capsule which may rapidly become of con- 
siderable thickness. The interior of the abscess cavity is usually of a greyish- 
green colour, and the pus is greenish and often foetid. The surrounding 
brain tissue is always oedematous and often softened. Rupture occurs in 
about one-sixth of all cases that are not afforded operative interference, and 
^he rupture takes place most commonly into the ventricle and less frequently 
into the arachnoid space. 

Symptoms. — ^An encephalic abscess has its origin in inflammation, and 
constitutes, when developed, a foreign body within the skull. Death may 
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result from the effects of continually increasing intracr&nial pressure and 
wide interference with cerebral function, or from spread of the infection from 
the abscess. The symptoms may be grouped in four classes — (1) those of 
local suppuration; ^2) those due to increased intracranial pressure; (3) 
localising signs dependent upon the position of the abscess ; and (4) those of 
terminal extension of the infective process. 

In extradural and subdural cases, the symptojns are generally acute and 
the course is rapid ; the signs of pressure, are severe, whilst localising signs 
are rare and a state of latency is not observed. In the majority of enceph^c 
abscesses, on the contrary, the signs of initial suppiiration are slight and are 
apt to be swamped by the symptoms of the preceding disease, otitis media, 
empyema, infective endocarditis, etc., and for this reason may be easily 
overlooked. A latent period in which symptoms are insignificant or com- 
pletely absent may follow, and last for weeks or months. In the end, the 
latent period is broken, either by an acute outburst of symptoms, the result 
of extending infection, or the signs of progressive intracranial tumour 
arise. * 

The general symptoms which are likely to appear when a brain abscess 
is developing or emerging from a latent condition are pyrexia, which may 
be associated with rigor, headache, vomiting, irritability, vertigo, drowsiness 
deepening into coma, slowing of the pulse, respiratory and cardiac irregu- 
larity, convulsions rarely, and papilloedcma as a late sign. In addition, there 
is a leucocytosis of the polymorphonuclear variety in the blood, and a small 
number of polymorphonuclear leucocytes in the cerebro-spinal fluid in those 
cases arising by extension from disease of the cranial bones, but not in meta- 
static abscesses. The general symptoms vary much in their intensity and 
in the individual incidence of each of them, and in metastatic abscesses they 
may be almost absent, the local signs alone giving the indication that a 
cerebral lesion is present. Headache is rarely absent, and may be intense 
with spreading abscess. Vomiting is also an almost constant sign. Drowsi- 
ness is one of the most valuable of all the indications when any cause for the 
occurrence of cerebral abscess is present. Slowing of the pulse is also an 
important indication of a rising intracranial pressure. Papilloedema occurs 
late, and is often not present in acute abscesses at the time when diagnosis 
is all-important from a surgical point of view. It rarely occurs until an 
abscess has been present for a week, and is generally of low grade. With 
half-latent chronic abscesses, and with metastatic abscesses which attain a 
large size, it may be intense. 

Local signs . — Generally speaking, the more recent and acute the abscess 
is the less definite are the local signs. In more chronic abscess, and in meta- 
static abscess, the local signs are usually more distinct. When there is a 
local cause for the abscess this constitutes an important localising sign, 
since abscess forms almost always in the immediate vicinity of site of infec- 
tion. Thus rhinogenic abscesses are situated in the frontal region, and otitic 
abscesses are almost invariably situated either in the temporal lobe or in the 
lateral lobe of the cerebellum of the same side as the ear disease. 

Metastatic brain abscesses may be situated anywhere, but they are moi( 
common in the region of distribution of the Sylvian artery, and in my experi- 
ence have been more common in the posterior part of this 8upply*-that is, 
in ^e parietal and occipital lobes. Metastatic abscess is sometimes pre- 
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ceded by definite ifldi^tions of the embolism which gives rise to the abscess, 
such as local convulsion, local transient weakness or loss of consciousness, 
and such an event may precede the sighs of abscess by many weeks. The 
local signs of lesion in the various regions of the brain^are described in the 
section under that heading. Local diagnosis is often difficult owing to the 
condition of somnolence preventing the possibility of accurate examination. 
In these circumstances suph slight signs as the absence of the abdominal 
reflex on one side, the presence of an extensor response in the plantar reflex 
of one side, or any aphasic signs, arc important indications of temporal lesions ; 
and imilateral hypotonia and nystagmus and attitudes, of cerebellar lesions. 
The initial signs and symptoms of encephalic abscess may lessen and dis- 
appear, and the abscess is said to become latent. The latency may be com- 
plete, or it may be broken by occasional headaches and transitory symptoms 
indicative of intracranial mischief. Much more commonly the abscess grows, 
and death occurs invariably in the absence of surgigal interference, either from 
increasing intracranial pressure or from the rupture of the abscess, either 
*into the ventricle, or on to the surface, with the production of general 
meningitis. 

Diagnosis. — In those cases where there is no local cause for the formation 
of an intracranial abscess by direct extension, and no distant cause known 
or discoverable for the formation of a metastatic abscess, diagnosis is difficult, 
and the dist'nction of an abscess from a tumour can hardly be made with 
certainty. The presence of pyrexia and of a polymorphonuclear leucocytosia 
in the blood may suggest the diagnosis in some cases. Whore, however, 
the common antecedent causes of abscess exist in the form of ear disease, 
etc., or suppurative chronic lung disease, the diagnosis is relatively simple. 
For example, the advent of local or general intracraiiial signs in a case of 
chronic bronchiectasis from the first leaves no alternative diagnosis. When 
ear disease or local septic conditions of the region of the skull are present, 
local and general intracranial signs are due either to mcniugitis, abscess, 
sinus thrombosis, osteomyelitis of the base of the skull, or rarely to acute 
otitis. 

Meningitis can be at once distinguished not only on account of the more 
irritative and rapidly oncoming symptoms, which differ somewhat from those 
of abscess, such as head retraction and rigidity of the neck, Kernig’s sign, 
delirium and tremors, but by the lumbar puncture which gives the turbid 
eerebro-spinal fluid, containing polymorphonuclear cells and organisms in 
quantity. It must not be lost sight of that an abscess at any stage of its 
formatioiv may be complicated by the development of general suppurative 
meningitis. Sinus thrombosis is usually accompanied by much oscillation 
of temperature, and by repeated rigors and cedema, and tenderness in the 
region of the emissary veins of the blocked sinus may be present. The 
diagnosis of the latter condition is not of vital importance, and its considera- 
tion should cause no delay in summoning the aid of the surgeon. The pre- 
sence of any symptoms of intracranial disturbance, where tympanic septic 
disease exists, calls for immediate surgical interference, and the surgeon, 
after cleaning out the diseased tympanum, completes the diagnosis by 
examining the lateral sinus, both the temporal lobes and the lateral cerebellar 
hemisphere, and proceeds to those measures which the results of his explora- 

mdicate. Acute otitis media may give rise to severe intracranial symp- 
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toms like thoae of menmgiti8>^coiiyul8ion8 even occamng^hioli may subside 
dramatically after perforation of the tympanic membrane, but it must be 
remembered that tne chronic and ifot the acute forms of otitis give rise to 
septic extension to t^e brain. Osteomyelitis of the base of the sl^ll extends 
from chronic bone disease in the region of the ear or nose. There is much 
pain in the base of the skull, and sometimes many cranial nerves are impli- 
cated at their foramina tof exit. Skiagraphy wilj indicate the loss of bony 
structure. The malady is a chronic one, and usually ends in a terminal 
meningitis. 

Prognosis. — Cerebral abscesses with very thick walla and inspissated or 
even calcified contents have been found post mortem, many years after the 
presumed time of formation of the abscess. Spontaneous evacuation of an 
abscess through the diseased ear, or through a sinus in the area of the local 
disease causing the abscess, has been followed by recovery. It is probable 
that no abscess becomes permanently quiescent after it has given rise to 
severe symptoms. The prognosis in cases of cerebral abscess, therefore*, is 
that a fatal result will occur, unless successful surgical interference is possible. * 
If the abscess is reached and drained, recovery often occurs rapidly, but this 
is never certain, for extensive perifocal softening, meningitis and sinus throm- 
bosis may occur. Moreover, a general suppurative encephalitis may extend, 
in spite of draining the abscess. 

Treatment. — The most rigorous prophylaxis should be employed that 
all patients suffering from septic nasal and ear diseases, and infective disease 
of the scalp and cranial bones, shall not pass out of observation until such 
disease is beyond all doubt cured. The only treatment for developed abscess 
is exploration and drainage. The liability to the occurrence of septic menin- 
gitis may perhaps be lessened by the administration of hexamine. The usual 
measures for the relief of pain should be employed. 

Acute Poliomyelitis (see }>. 264) 

Letharcic Encephalitis (see p. 276) 


MENINGITIS 

Examination of Cerebro-spinal Fluid 

In the last years of the nineteenth century, Quincke brought into promi- 
nence the examination of the cerebro-spinal fluid withdrawn by lumbar 
puncture as a means of diagnosis of diseases of the nervous system, and so 
great has the value of this exaniiuation proved, that it is now a routine 
method of investigation in almost every variety of nervous disease. The 
cerebro-spinal fluid is the secretion of the meninges, and in almost every 
condition of pathological changes in the meninges or of the sublying tissue, 
07 of the meningeal vessels, important information is to be gained from the 
examination of this fluid. A fitting introduction therefore to a consideration 
of diseases of the meninges is a description of the normal secretion oi^ 
those membranes, of the changes which occur in patholomcal states and 
their significance, and of the method of examination and of withdrawal 
of the fluid. 

.96 
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The normal c^rebro-spinal fluid is a clear colourless fluid which shows 
not the least trace of clot or flocculence on standing. It contains a minute 
trace of albumin whiph becomes no longbr recognisable to the nitric-acid test 
at dilutions of from 1 to 6, to 1 to 20. It also contaii^s a trace of globulin, 
which disappears to the ammonium-sulphate test at dilution of 1 to 2. The 
normal glucose content is rather less than 0*1 per cent. There are normally 
a few lymphocytes not pxceeding 6 per cubic millimetre. The lumbar 
puncture is made in the first interspinous space above a line joining the 
highest points of the iliac crests, which is the space between the third and 
fourth lumbar spines, or it may be made with equal rectitude in the space 
between the second and third lumbar spines. The needle should be intro- 
duced exactly in the middle line and at right angles to the surface, close to 
the upper spinous process of the interval used. Normally the fluid escapes 
drop by drop. If it runs rapidly or spurts out, this is an index of the increase 
of the cerebro-spinal pressure. Such an increase is met with in all meningeal 
inflammation, congestion and hjemorrhage, and in increased intracranial 
pressure. 

Increase in Protein Content. — This is of high importance, and occurs 
in all conditions of meningitis, and especially when the thecal space is ob- 
structed by tumour, pressure from without, or meningeal adhesi ons. N ormally 
the protein content is from 0*01 to 0*02 per cent. In pathological conditions 
it may reach 0-8 per cent, or more. A high protein content sometimes 
associated with xanthochromia, in the absence of cellular elements, is highly 
characteristic of thecal obstruction and is known as “ Froin’s syndrome.” 
Lethargic encephalitis does not give any increase of protein. 

All forms of polyneuritis (diphtherial excepted) are often accompanied 
by an increase of protein content. 

Xanthochromia is a yellow colour of the cerebro-spinal fluid, and it is 
met with when the cerebro-spinal space is obstructed by tumours of the cord or 
meninges, or by external pressure, and in some forms of polyneuritis and 
meningitis. The yellow colour may result from an extravasation of blood 
either into the arachnoid or into the central nervous system bordering upon 
the surface, and is then due to hsematoidin. 

Spontaneous coagulation of the fluid is met with in some cases of menin- 
gitis, when there is spinal obstruction, and in some varieties of acute 
polyneuritis. 

* Blood may occur from the pricking of a small vessel in the lumbar puncture, 
and it renders the fluid iLselcss for cytological examination. This bleeding 
usually ceases after a few cubic centimetres of the fluid have been withdrawn, 
and it is easily distinguishable by centrifugalis>ation from blood admixture 
due to pathological conditions, for in the latter case the supernatant fluid 
after centrifugalisation is tinged yellow from haemolysis. Blood may occur 
from every condition of haemorrhage, injury and encephalitis, and sometimes 
in meningitis. Blood that has been long shed into the cerebro-spinal fluid 
tends to become brownish and later yellowish. The red blood corpuscles 
are soon disintegrated in the fluid, but the white corpuscles persist. The 
leucocytosis thus resulting in the fluid can be at once distinguished from 
Wcocytosis due to meningitis, etc., since the differential count is the same as 
that in the blood. Leucocytosis is indicative of meningitis and often occurs in 
encephalitis, and in the neurotropic virus infections, in polyneuritis, inter- 
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stitial neuritis and in mumps* A lymphocytosis is charifcteristic of tuber- 
culous and syphilitic meningitis, poliomyelitis, lethar^o encephalitis, sinus 
thrombosis and mumps. A polym^phonuclear cytosis occurs in meningo- 
coccal meningitis and^all the suppurative forms of meningitis. In tuberculous 
meningitis there is often a mixed cytosis at first, in wUch the polymorpho- 
nuclear cells may form 60 per cent, of the total. In poliomyelitis, the 
lymphoc 3 rtosis disappears after the end of a week^ In lethargic encephalitis 
there is frequently no lymphocytosis. 

Pus may be present in quantity in all the septic forms of meningitis, 
and especially in pneumococcal and epidemic meningitis^ A turbid fluid is 
often met with in tuberculous and septic meningitis. 

Decrease in Glucose Content. — All conditions of meningitis cause 
decrease in the glucose, for this disappears from an autolysia controlled 
by the leucocytic ferments and is converted into lactic acid. A rising glucose 
titre is the most favourable prognostic indication in meningitis. 

Alteration op Chloride Content. — ^Diminution in chlorides is highly 
characteristic of tuberculous meningitis, and a reduction below 0*6 per cent. ‘ 
is pathognomonic of that condition. Increase in chlorides occurs in ursemia 
and other conditions of salt retention. 

Lange’s Colloidal Gold Reaction. — Increasing dilutions of the cerebro- 
spinal fluid when mixed with colloidal gold and allowed to stand for twenty- 
four hours, exhibit varying colours according to the nature oi»the protein 
exudate, and this forms a test which is valuable in the diagnosis of syphilis 
and of disseminate sclerosis. 

The nature of the organismal content is determined (1) by the direct 
examination of films made from the centrifugalised fluid, (2) by cultures from 
the fluid, and (3) by the inoculation of animals from the fluid. 

The Wassermann reaction in the fluid is positive in all conditions of recent 
syphilitic disease impinging upon the meninges, and always in general par- 
alysis. Though often positive in tabes, it may be found negative. Lumbar 
puncture is dangerous in cases of long-standing increased intracranial pressure, 
and if performed in such cases a minimum of fluid should be withdrawn. 
It may in some cases cause severe headache of long duration. It may be 
difiicult or impossible to perform when there is bone disease of the lumbar 
vertebrae. 

Definitions. — Inflammatory conditions affecting the membranes which 
cover the brain and spinal cord and which line the cerebral ventricles, may* 
have their seat primarily in the dura mater (pachymeningitis), or in the pia- 
arachnoid (leptomeningitis), or in the ependymal lining of the ventricles 
(ependymitis). • 

Etiology. — Pachymeningitis is usually a local condition, and is often 
due to disease spreading into the dura from the contiguous bone. Lepto- 
meningitis and ependymitis, fronr the facility with which microbic infection 
is spread in the cerebro-spinal space by the flow of the cerebro-spinal fluid, 
are not localised and the two conditions are often associated. The close 
relationship between the nervous tissue and its covering and lining mem- 
branes necessitates that leptomeningitis and ependymitis entail some degree 
of encephalitis or myelitis by the extension of the inflammatory process into 
the sublying nervous tissue. With the exception of traumatic meningitis 
and possibly of serous meningitis, the various forms of meningitis arc due 
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to the infection ol the cerebro-spinal space and its membranes by micro- 
organisms. This infection may arise secondarily to some well-marked 
infective lesion elsev^here within the body, or it may develop primarily. 

CLASSiFiCATiON.~The most useful classification ^of the varieties of 
meningitis is according to the nature of the micro-organism producing the 
inflainmation. 


Name. 


OaOANTSM. 


Cebbbro-sfinal Fluid. 


Tuberculous meningitis . Tubercle bacillus. 


Pneumococcal meningitis . Pneumococcus. 


Meningococcal meningitis . 

Sporadic or posU*rior- Still’s diplococcus. 
basal. 

Epidemic or Spotted Weichselbaum’s diplococcus. 
Fover.” 


Staphylococcus.'! 

Streptococcus. 

Pyogenic meningitis . B. influenza. 

M Gonococcus. 

Streptothrix. 


Syphilitic meningitis. 

Other forms 

Rheumatic meningitis 
Serous meningitis 
Traumatic meningitis. 


. Spirochaia pallida. 

{ B. 1yph)8U8. '1 
B enterilidie. j 
. Diplococcus rheumaticus. 


" Clear or turbid. Lym- 
phocytes, cither alone or 
in greater numbers than 
polymorphs. Tubercle 
bacilli. Chlorides 
diminished. 

{( Turbid. Polymorpho-nu- 
clcar leucocytes. Pneu- 
mococci. 

Clear or turbid. 
Polymorpho-nuclcar leuco- 
cytes. 

Intracellular diplococci. 


Turbid. Polymorpho- 
nuclear leucoc^s. Or- 
ganisms. 

Clear. Lymphocytes only. 
Wassermann redaction + . 

Turbid. Polymorphs. 
Clear. Few cells. Sterile. 


Tuberculous Meningitis 

This disease results from the general invasion of the cerebro-spinal lepto- 
meninges by the tubercle bacillus, and this organism invariably arrives 
in the meninges by the blood stream from some previously existing focus 
of tuberculous infection within the system, and most commonly from caseous 
glands and tuberculous bone disease. Occurring at all ages, it is the form 
by far the most frequently met with in the second and third years of life. 
The characteristic features of the cerebro-spinal fluid arc, that it is usually 
under considerable pressure, it is clear or o^ly slightly turbid, has no 
visible deposit before centrifugalisation, but it often forms a fine flocculent 
clot. It contains an excess of albumin. The normal sugar is generally 
absent. There is a pleocytosis with a high proportion of lymphocytes, 
70 to 80 per cent, being of this nature, and the rest being polymorpho- 
nuclear. Careful examination will almost always reveal the presence of the 
tubercle bacillus. 

/Etiology. — The inheritance of a lowered resistance to the invasion of the 
iHibercle bacillus is an important factor, especially when such a tendency 
exists in both parents. The sexes are equally affected. Tuberculous 
meningitis is rare during the first year of life» and especially during the 
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first 6 months of lifoi when posterior basal meningitis is most common. 
Its greatest incidence is during the second and third years. It is common 
throughout childhood and early adul^life, after which it becomes increasingly 
rare. The primary focus from which the organisms are spread to the meninges 
is most commonly a thberculous mesenteric or bronchial gland. 

Sometimes the source of infection is tuberculous disease of the lungs, of 
the abdomen, of the ear, of the joints, or of bone. Operations upon the sites 
of tuberculous disease may directly cause the dissemination of the tubercle 
bacilli, and especially surgical procedures upon tuberculous intracranial 
tumours, upon spinal caries, and upon tuberculous disease of bones and joints. 
The acute specific fevers, and especially measles, are som*etimes the exciting 
causes of the disease. Injury to the head sometimes determines the 
attack. 

Pathology. — In tuberculous meningitis three kinds of lesiops of the 
meninges may be mot with — (1) grey tubercles unassociated with inflam- 
matory deposit; (2) tuberculous meningitis characterised by the presence of 
tuberculous granulations associated with a fibrinous and purulent exudation — • 
the superficial tissue of the nervous system underlying the meninges is in 
this case always involved ; (3) tuberculous tumours of any size up to that 
of a pigeon’s egg. It is not uncommon to find such a tumour to be the focus 
of widely spread meningitis. The three kinds of lesions may coexist in the 
same case. ^ 

The flattening of the convolutions and the dry sticky feel of the surface 
of the brain arc highly characteristic. The disease affects the pia-arachnoid 
and its processes, the small vessels entering the surface of the brain and the 
superficial tissues of the latter. Occasionally a few tubercles are found 
upon the inner surface of the dura mater. Generally the convexity of the 
brain escapes, or is little affected. In the intercrural space, around the optic 
chiasma, covering the tips of the temporal lobes, along the commencement of 
the Sylvian fissures and around the brain stem, there is an inflammatory 
exudation of tough consistency and of a pale yellowish-green colour. Spread- 
ing from the edge of this in decreasing numbers, grey tubercles are seen in the 
pia-arachnoid, particularly along the Sylvian fissures. If the fibrino-purulent 
exudation be examined by scraping where it is not too dense, or by opening 
up the Sylvian fissures which it firmly closes, it will be found to consist of 
grey and white tubercles which have become i)artly confluent, covered 
with a fibrino-purulent membrane. So firmly does this exudation cling to 
the brain tissue, that some of the latter comes away in the attempt to remove 
the affected pia-arachnoid. Miliary tubercles will almost invariably be 
found on the tentorial aspecj) of the cerobelliini, and on the ependyma of the 
lateral ventricles. They may be found wherever the pia-arachnoid extends 
(the convexity, as a rule, excepted), but except at the base of the brain they 
are not, as a rule, accompanied by the characteristic tough exudation. 

The brain as a whole is soft, and local softening of the walls of the ventricles, 
of the velum interpositum, and of the fornix is often present. This softening ^ 
is caused by spreading of the tuberculous process from the pia-arachnoid 
to the small vessels of the surface of the brain, on the walls of which tubercles • 
develop, sometimes in such numbers that a small entering vessel, wheif 
observed under low magnification, after the brain tissue has been removed , ' 
by careful washing, may resemble a bunch of grapes, each grape being a. 



1526 


DISEASES OF THE NERVOUS SYSTEM 


tuberculous nodul^e. Thrombosis is a common event in the vessels so in- 
volved, and softening follows. Some d^ee of thrombosis in the superior 
longitudinal sinus and in the veins of ^ Galen is commonly present. It is 
probably owing to the softening of the nervous tissues that occlusion of the 
foramina by which the cerebro-spinal fluid leaves the ve^Ltricles does not often 
take place, and that, therefore, a condition of hydrocephalus does not occur 
in this form of meningitis. The cranial nerve palsies which are so frequently 
met with in this disease ar3 the result of implication by adhesions and local 
interference with the blood supply of the nerves at the base of the brain, by 
the newly formed adhesive tissue. In the majority of cases the membranes 
of the spinal cord are affected, and the most common situation of the tubercles 
is upon the inner surface of the theca, and in the pia covering the lumbar 
enlargement. 

Symptoms. — The onset is usually gradual, with signs of vague and slight 
illness. In children, general apathy and neglect of amusements and play, 
Ueadache, loss of appetite, dullness, fretfuliiess/ restlessness at night with 
, grinding of the teeth during sleep, headache, vomiting and pyrexia are common 
symptoms. In older subjects, lassitude, depression, mental alteration, 
perversity and hysterical manifestations are common. Constipation is 
usually present, and the breath has a peculiar foetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Young children may be speechless for days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare ; 
but as age advances, delirium increases in frequency, and headache, usually 
frontal, is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and constitute what has been called 
the prodromal stage of the malady. In those cases which are said to begin 
acutely, careful inquiry will generally reveal that some symptoms such as 
the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difficult or impossible to arouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its side in the cramped ” position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated pupils, as if 
fixed upon some distant object. There is often some retraction of the angles 
of the mouth, and there is frequently a bright malar flush. In the later 
stages the limbs are generally extended and rigid. Stiffness of the neck is 
the rule, and head retraction may occur, but this is never so marked as in 
posterior basal menin^tis. The abdomen is always markedly retracted 
and a t&che c6r4brale is often conspicuous. A single sharp cry, apparently 
causeless, called the hydrocephalic cry, and which is common in all forms of 
meningitis and also in other infantile intracranial affections, is sometimes 
heard. 

Ocular phenomena make their appearance towards the end of the first 
week of the developed disease. All varieties of varying and persistent strabis- 
mus and ptosis are met with, paralysis of the external rectus being the most 
common. Rolling movements and independent movements of the eyeballs 
may occur. The pupils may be contracted at first, and may show varying 
nequality, but in the later stages they are dilated. PapilloMema is almost 
nvaiiably present towards the end of the second week, if the patient survives 
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BO long. It is of moderate intensity, the height of tne swelling rarely ex- 
ceeding two dioptres. Choroidal tubercles sometimes occflr. 

Convulsions are common in every stage of the disease in children, but rare 
in adult cases. They may be the Ast symptom of the onset, but are more 
often met with in the later stages of the disease. They may be local or 
general. Repeated rhythmic movements are frequent, and are specially 
noticeable in connection with the mouth, where sucking and champing move- 
ments and grinding of the teeth are common. RJiythmic movements of the 
limbs may also occur. Coarse tremor uppn movement of the limbs is the 
rule, and spasmodic twitching of the muscles is frequent. In rare cases, 
movements exactly like those of chorea occur. Kernig’s sign is usually 
present. 

As the disease advances, general paralysis of the limbs appears with rigidity 
in the extended position, with increased deep reflexes and extensor plantar 
reflexes. The deep reflexes generally disappear before death. The tempera- 
ture is usually raised one or two degrees, but it presents no characteristic 
features, some cases being apyrexial throughout. Irregularity of the pulse 
is the rule, and is of considerable diagnostic importance. Rapid in the early* 
stages, it tends to become unduly slow in the stage of coma, and again rapid as 
death nears. Cheyne-Stokes breathing and grouped breathing are common. 
Constipation is usually a marked and persistent feature. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination in from a few days to 3 weeks aft^ the appear- 
ance of definite symptoms, and no case of recovery is known to me in which 
the diagnosis has been unquestionably proved by the recovery of the tubercle 
bacillus from the cerebro-spinal fluid. 

The end of the second week finds the patient emaciated, comatose and 
with papilloedema. Occasionally and more particularly in adults, marked 
remissions occur; for example, consciousness may be regained from a 
deeply comatose state, but such improvement is temporary. Death occurs 
quietly from asthenia, and may be hastened by the embarrassment which 
accumulation of mucus in the chest places upon the respiration and 
circulation. 

The clinical course of tuberculous meningitis has been often described 
as consisting of four stages — (1) the prodromal stage ; (2) the stage of 
irritation in which headache, convulsion, tremors and rigidity occur ; (3) the 
stage of relaxation characterised by coma, flaccidity and loss of knee-jerk ; 
and (4) the final stage of deep coma and paralysis. Such a division into 
stages, though useful as an aid to memory, is clinically inaccurate since it 
rarely, if ever, applies strictly to any particular case. 

Diagnosis. — The early^ymptoms of the disease may give rise to difiSculty 
in diagnosis, but the latter is relatively simple when the disease is advanced. 
The diseases liable to be confused with tuberculous meningitis at its com- 
mencement are gastro-intestinal catarrh, the exanthemata — especially enteric 
fever — and pneumonia. It must be borne in mind that in children convulsion, 
strabismus, head retraction and stiffness of the neck, with pyrexia, may be' 
symptomatic of many maladies apart from meningitis, especially of apical 
pneumonia. In enteric fever the temperature is higher and the headac\|je 
more severe, and irritability and resentment of interference are not present ; 
the decubitus is usually dorsal. Widal’s test is of importance in this eon- 
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neotion. When distinctive signs of intraoranwl disease have appeared the 
diagnosis has to b$ made from other forms of meningitis, sinus thrombosis, 
tumour, abscess and middle-ear disease. Careful examination of the retina 
and of the tympanic membranes is then necessary. In all cases the diagnosis 
must be made certain by the examination of the cerebs*>-spinal fluid, which 
will be found to contain lymphocytes in excess and tubercle bacilli. These 
organisms are sometimes difflcult to isolate from the fluid, but their 2)re8ence 
can be readily demonstrated by injecting the fluid into the subcutaneous 
tissue of guinea-pigs, when the ciiaracteristic lesion of tubercle results. It 
must be remembered that in some cases the polymorphonuclear leucocytes 
may be in excess, but these cases are at once ^stinguishod from other forms 
of meningitis by the presence of numerous lymphocytes, by the absence of 
the meningococcus and of the other germs producing suppuration, and by the 
presence of the tubercle bacillus. Pirquef’s skin reaction is often absent in 
tuberculous meningitis 

Treatment. — From the unvarying fatal issue of the malady, treatment 
can only be directed towcirds the relief of symptoms. Temporary improve- 
ment and relief of lieadache may be brought about by lumbar puncture, 
which may for this purpose be repeated several times Bromides, chloral, 
aspirin and other analgesic drugs may be used to relieve the headache, check 
the convulsion and diminish the restlessness. Hexamine in large doses, 
inunction of mercury and administration of tuberculin have been largely 
used, but without any success General treatment must be that which will 
secure such comfort as is possible for the patient. Where swallowing is 
difficult nasal feeding should be adopted. 

Pneumococcal Meningitis 

Pneumococcal infection of the meninges most commonly follows upon a 
similar infection elsewhere in the body, empyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdominal infection, abscess 
and joint infection are less common. In one-third of the cases, however, the 
meningeal infection is primary. The characteristics of the cerebro-spmal 
fluid are that it is purulent and sometimes so thick that it will not flow through 
the needle. It is greenish-yellow in colour, contains a large amount of 
albumin, and multitudinous polymorphonuclear cells, among which the 
characteristic pneumococcus is found. In fulminant rapidly fatal cases the 
fluid may be turbid from the presence of pneumococci alone, no reaction in 
the form of pleocytosis being present. 

Etiology. — The disease may occur at any age. It is sometimes a terminal 
event of a pneumococcal infection elsewhere, and passes almost unnoticed, 
or is discovered only at the autopsy. Meningitis which follows operations 
upon the nose and disease of the nasal bones is usually of the pneumococcal 
variety. 

Pathology. -The surface of the brain and spinal cord is highly char- 
acteristic. Usually the whole surface of the vertex and of the base is 
covered with a thick, tenacious, neenish-yellow pus, which is contained in 
the meshes of the arachnoid, and between this and the dura. The ventricles 
often contain pus. A similar exudation is found upon the spinal oord, 
more especially upon the dorsal aspect, and in the cervical and lumbo-aaoral 
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regions. The major aSectiot of the vertex of the brain is the peculiarity , 
of this disease, and only in the rarest cases is the base alone affected. The 
exudation is characterised by the greater amount of fibrin than in other 
forms of meningitis. * 

Symptoms. — 'Hie symptoms are those which are common to all forms 
of meningitis. Some of the cases are indistinguishable symptomatically 
from cases of tuberculous meningitis. Others run a very rapid course and 
present few features othhr than headache, vomiting and pyrexia, with rapidly 
oncoming and quickly fatal coma. In othprs again, the meningeal symptoms 
are concealed in the terminal asthenia of a previously existing pneumococcal 
infection elsewhere, such as empyema, purulent pericarditis or peritonitis. 

Diagnosis. — This rests upon the presence of signs of meningitis or the 
existence of coma alone, together with a cerebro-spinal fluid which is purulent 
from the presence of polymorphonuclear leucocytes, containing the pneu- 
mococcus. 

No case of recovery from this form of meningitis has hitherto been 
recorded. Lumbar puncture and intrathecal injections of anti-pneumococcal^ 
serum may be performed, but on account of the thick nature of the exudate,* 
little relief must be expected from the former, while the latter cannot possibly 
avail except in primary cases. 

Meningococcal Meningitis 
See under Cerebro-spmal Fever, p. 149. 

PyoGENic Meningitis 

Apart from meningococcal and pneumococcal infections, suppurative 
meningitis may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, B, injluenzce^ B, arUhracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. 
They may result in young children from septic conditions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection of adjacent structures to the meninges, and follow disease of cranial 
and spinal bones, especially caries of the middle ear, erysipelas And other 
infections of the scalp, wounds of the meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septicsBmia. 

Pathology. — The pathology of these conditions does not materially 
differ from that of pneumococcal meningitis. In all cases the exudation 
is purulent, and in the meningitis due to B, ayithrads it is of a red colour, . 
due to concomitant blood* effusion. The cerebro-spinal fluid contains large 
numbers of polymorphonuclear leucocytes, together with the micro-organism 
responsible for each variety. Suppurative meningitis resulting from bone 
disease and from wounds of the meninges may be localised by the formation , 
of meningeal adhesions, and an intrameningeal abscess may result. Suci^ 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to all forms of acute menmgitis, high 
pvrexia, rigors and delirium being conspicuous. The course is rapid to an 
almost invariably fatal termination. In the localised form where drainagf 
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can be ensured and extension of the infectioi^ prevented, recovery Should 
take place. Several cases of recovery from gonococcal meningitis have been 
reported. Influenzal meningitis is invariably fatal. 

Diagnosis. — This depends upon thi presence of the clinical signs of 
meningitis and of a cerebro-spinal fluid containing r polymorphonuclear 
leucocytes in large quantities, and upon the recognition in this fluid of the 
several micro-organisms responsible, by microscopic and cultivation methods. 
The recognition of B, influenza requires that cultures should be made upon 
some blood medium, for otherwise the organism may be easily overlooked 
and the fluid reported as sterile. Further, the presence of some well-known, 
cause for suppurative meningitis, such as ear disease, staphylococcal infection, 
etc., suggests the diagnosis. 

Acute otitis media may give rise to symptoms closely resembling those of 
meningitis, such as headache, pyrexia, vomiting, head retraction and delirium. 
In such cases examination of the ear, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which is followed by a speedy disappearance of the symptoms. 
*ln this connection it must be borne in mind that meningitis and intracranial 
abscess never follow directly upon acute otitis, but they are the sequelae of 
chronic otitis, which has resulted in caries of the temporal bone. When 
evidences of caries of the middle ear are present in a case presenting cerebral 
symptoms, distinction has to be made between meningitis and abscess of 
the brain or‘ cerebellum. Here the presence of localising symptoms, either 
temporal or cerebellar, and the presence of papillcedema and any tendency 
to a temporary abatement of the symptoms point to the existence of an 
abscess, and further lumbar puncture will in all but the rarest cases settle 
the point. In cases of abscess in which cells and organisms are found in 
the cerebro-spinal fluid, these exist in small numbers only, as compared 
with the copious cells and organisms present in the fluid of suppurative 
meningitis. 

Treatment. — In cases of meningitis secondary to temporal caries, the 
source of infection should be at once cleared out by surgical procedure. 
Repeated lumbar puncture may relieve symptoms, and injection of an anti- 
serum to the organism present may be tried. Vaccines may also be used. 
Hexamine in large doses may be ^ven, since this drug appears in the cerebro* 
spinal fluid and exercises a decided inhibitory effect upon the growth of 
organisms. 

Syphilitic Mbninqitis 

Meningitis due to infection by the Sjnrochata fallida is one of the charac- 
teristic lesions met with in practically all cases of syphilitic disease of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral syphilis and acute myelitis 
to general paralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. In a few 
cases the svmptoms have been noticed coincidently with the syphilitic roseola. 

Pathology. — The morbid process consists essentially in an infiltration 
ot the meninges with lymphocytes and plasma cells, spreading from the 
perivascular lymphatics where the spirochetes multiply freely, and it may 
lead to scarring and opacity of the membranes, with consequent strangling of 
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the nerves and vessels andeocclusion of the arachnoid apace, or to massive 
gummatous formation in the meninges. It is esaentialfy a chronic form ol 
meningitis though it may result in the production of acute symptoms. 
A. marked feature is that the nieningeal changes may be found activel} 
progressive in one* spot, and equally regressive in another. The disease 
may be local or diffuse, and it may attack the dura (pachymeningitis) and 
involve the overlying bone, or it may spread from the pia-arachnoid intc 
the sublying nervous ttssue (meningo-encephalitis). 

The cerebro-spinal fluid is characteristic. It is usually under increased 
pressure, is clear and colourless, and contains lymphocytes and no other cell 
forms. The number of the lymphocytes present is in» direct proportion tc 
the activity of the meningeal syphilis. The spirochsete has rarely been 
found in the fluid, yet inoculation of apes with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in whicli 
meningitis is associated with arterial disease, the formation of massive 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise clinically to the following conditions : * 

1. Headache. 

2. Hydrocephalus . — In those acute cases of cerebral syphilis characterised 
by rapidly oncoming headache, vomiting and papilloedema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventricular distension, edhsequent upon 
adhesive meningitis and ependymitis, is responsible. A more slowly oncoming 
ventricular occlusion may give rise to symptoms which cannot be distinguished 
from those caused by a non-localisable intracranial tumour. Syphilitic 
meningeal occlusion may give rise to typical hydrocephalus, and a consider- 
able proportion of the cases of infantile hydrocephalus are of this nature and 
are due to congenital syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Infantile syphilitic meningitis . — This is a chronic malady which 
commences insidiously during the first few months of life, with signs of 
general nervous deterioration. The appearance of the brain is very char- 
acteristic. The membrane over the vertex is opaque and thickened and 
adherent to the cortex. The gyri are shrunken, the sulci wide and the surface 
of the brain has in parts the appearance of wash-leather. The child does 
not get on, and takes an ever-decreasing notice of its surroundings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of 
frequent occurrence. The diagnosis is not difficult, for the signs of meningitis 
are obvious and those of congenital syphilis may be present. There is an 
excess of lymphocytes in the cerebro-spinal fluid, both in which and in the 
blood there is a positive Wassermann reaction. The prognosis in any case 
where the symptoms have become marked is most unfavourable. 

4. AduU syphilitic meningitis^ with a symptom-complex closely resembling 
that of tuberculous meningitis, has been reported on many occasions. In 
some of the cases the onset coincided with the appearance of the syphilitic 
roseola. The diagnosis depends upon the presence of signs of active syph^is, 
won the cerebro-spinal jvmphocytosis and upon the existence of a positive 
wassermann reaction. The prognosis under appropriate treatment is good. 
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5. Paralysis of cranial nerves , — This commomandibften isolated symptom 
of nervous syphilis may result from sclerosing basal meningitis or from the 
pesence of a gumma in the course of the jierve. Several of the nerves may 
be involved together in one patch of menmgitis. Any of the cmnial nerves 
may be affected from the olfactory to the hypoglossal, but the third or oculo- 
motor nerve is by far the most frequently attacked. 

Treatment. — The treatment of the above conditions is that appropriate 
for nervous syphilis in general (pp. 1685, 1586). The combined administration 
of mercury by inunction and of araenic compounds by intravenous injection 
gives the best results. The intrathecal injection of salvarsanised serum has 
been largely advocated of recent years, but it is of doubtful value. Iodide 
of potassium is not nearly so useful as when massive gummata are present, 
and, moreover, it seems to increase the scarriiig process. Its use should be 
avoided until the patient has been under the influence of mercury for some 
time. 

Other Forms of Meningitis 

^ . 4 . 

Meningitis due to the typhoid bacillus is a rare malady. It may occur 
as a primary disease, but is usually a complication in the course of enteric 
fever. It is to be remembered that while many cases of enteric fever present 
cerebral symptoms, in very few can meningitis be proved to exist. The 
meningeal exudation, generally serous, is sometimes purulent. The cerebro- 
spinal fluid cohtains lymphocytes, and Eberth’s bacillus is present. The 
symptoms resemble those of acute meningitis in general. The diagnosis 
depends upon the presence of enteric fever, of Widal’s reaction and the 
discovery of Eberth’s bacillus in the cerebro-spinal fluid. The malady is 
generally fatal, but a considerable number of recoveries have occurred, 
especially in children. In rare cases symptoms of meningitis occur in the 
course of rheumatic infection, and Poynton and Paine have brought forward 
evidence that such symptoms are the result of infection of the meninges 
with the Diflococcus rheumaticus. The term “ serous meningitis ” is applied 
to those cases of meningitis in which the cerebro-spinal fluid is clear and 
sterile. In such cases recovery is the rule, and the symptoms are not rarely 
rapidly relieved by lumbar puncture. The term “ meningism ” is used for 
a group of cases which present syinptoins of meningitis and in which no 
pathological change can be found either in the cerebro-spinal fluid, or, if 
death occur, in the meninges or cerebral tissue. It is met with in children 
in association with acute febrile diseases, and is presumably due to the toxin 
present. Recovery is usually rapid and complete. 

* , James Collier. 

W. J. Adie. 


CEREBRAL VASCULAR LESIONS 

The central nervous system, situated within the cranial cavity, is supplied 
by four arteries, two upon each side. The large internal carotid arteries enter 
the» cranial space external to the posterior clinoid process, give off the 
ophthalmic artery for the supply of the eye and orbit of the same side, and 
divide mto the anterior and middle cerebral arteries, which roughly supply 
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the anterior two-thirds of^the hemisphere. Obstruotion of the internal 
carotid, either bj embolism, thrombosis or pressure, produces a very char* 
acteristic symptom-complex in whjph there is blindness of one eye with retinal 
anaemia, and infarct from obstruction of the ophthalmic artery, together 
with hemiplegia of* the opposite side from obstruction of the anterior and 
middle cerebral arteries. The distinctive term carotid hemiplegia is applied 
to this condition. ^ 

The smaller vertebral arteries derived from th^ subclavians ascend through 
the vertebral canals in the cervical tranifsrerse processes and enter the skull 
through the foramen magnum. Within the skull the vertebral arteries give 
ofi the important jiosterior inferior cerebellar arteries, ^hich supply* much of 
the cerebellum and also the medulla with its vital centres and its closely 
crowded conducting tracts. Obstruction of one of the posterior inferior 
cerebellar arteries is the common cause of the remarkable “ cerebellar 
apoplexy ” in which acute hemiataxy, medullary paralysis and hemiansBS- 
thesia appear suddenly. 

The two vertebral arteries then join to form the basilar artery which 
occupies the middle line upon the ventral surface of the pons, and which 
gives branches supplying the whole of the pons and upper part of the brain 
stem. The basilar artery ends at the level of the crura cerebri by dividing 
into the posterior cerebral arteries, after having given ofi a superior cerebellar 
branch on either side for the supply of the upper cerebellum. ^ 

The vertebral and basilar arteries and their branches, previous to the 
division of the latter into the posterior cerebral arteries, are much less prone 
to disease causing symptoms than are the anterior, middle and posterior 
cerebral arteries, and consequently vascular lesions of the brain stem and 
cerebellum are infinitely more rare than are similar lesions of the cerebral 
hemispheres. • 

The anterior, middle and posterior cerebral arteries, soon after their 
commencements, are connected by the communicating arteries to form the 
“ circle of Willis ” in the sub-arachnoid space at the base of the brain. When 
the circle of Willis is perfectly developed, there is free communication between 
the three great cerebral arteries on each side, and it follows clinically that 
obstruction of any one of these vessels on the heart side of the circle of Willis 
will either occasion no symptoms of local cerebral lesion, or such symptoms 
will be transient because of the compensatory blood supply through the 
circle of Willis. It must, however, be most carefully borne in mind that the 
circle of Willis is often developmentally very imperfect — one or more of the 
communicating arteries being absent. For example, ligation of the internal 
carotid artery in man has^ quite often been followed by the appalling disaster 
of complete and irrecoverable hemiplegia. 

The anterior cerebral artery supplies the prefrontal lobes, the orbital 
lobules, the anterior part of the caudate nucleus, and the whole of the 
mesial aspect of the hemisphere and corpus callosum as far back as the 
parieto-occipital fissure, with such convolutions as border on the middle 
fine. 

The posterior cerebral artery supplies the rest of the mesial aspect of 
the hemisphere, the inferior surface of the temporal and occipital lobes, the 
uncinate region and the posterior part of the corpus callosum, together with 
the corresponding edge of the convexity. 
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The middle ceiejDral artery supplies almost l&e whole of the convexity of 
the hemisphere, with the exception of the marginal supply of the anterior 
and posterior cerebral arteries. Its supply extends to the posterior pole of 
the hemisphere where' there is an important communication with the supply 
of the posterior cerebra] artery. The supply of the middle cerebral to the 
occipital pole of the hemisphere is of great clinical importance, for at the 
occipital pole central vision is represented, and the ^capo of central vision 
in destruction of the cortex *’of the cuneus, from lesions of the posterior cere- 
bral artery and its calcarine branch is thus explained by the middle cerebral 
arterial supply to the posterior pole of the hemisphere. 

The corpus striathm, optic thalamus and region of the internal capsule 
are supplied by the deep perforating branches of the middle cerebral artery, 
which arise as that vessel crosses the anterior perforated spot, and which are 
named lenticulo-frontal, lenticulo-striate and lenticulo-optic arteries re- 
spectively. ' The supply of these three arteries is terminal without conspicuous 
anastomosis. 

• The supply of the choroid plexuses of the lateral and third ventricles 
is from the middle cerebral, and that of the fourth ventricle from the vertebral. 

The cerebral veins are for the most superficial, those of the convexity 
draining into the superior longitudinal sinus, those of the base into the 
cavernous sinus, and those of the posterior fossa into the lateral sinuses, while 
the large chorpidal veins from the plexuses of the lateral and third ventricles 
run by the velum interpositum to the straight sinus. There is the freest 
intercommunication between the sinuses at the base of the brain, so that 
ligation of the lateral sinus upon one side does not disturb the vascular 
supply of the brain. On the other hand, there is no other way out for the 
blood of the convexity of the hemispheres than by the superior longitudinal 
^inus, and it is for this reason that blocking of this sinus always results in 
disastrous bilateral softening of the hemispheres. 

The cerebral sinuses communicate freely with veins outside the skull by 
means of the orbital veins, the various emissary veins, of which the mastoid 
vein is the most important, and by the vertebral veins. Thrombosis of the 
cavernous sinus is accompanied by oedema of the orbit, and that of the lateral 
sinus, by oedema over the mastoid process. 

The amount of blood within the skull case seems to vary but little under 
normal circumstances, though its rate of passage may vary greatly. When, 
however, the bulk of the intracranial content is increased either by new- 
growth, hsemorrhage or oedema, this can only occur in the closed skull at the 
expense of the cerebro-spinal fluid, of which there is normally very little, 
and which Is expressed thereby, or at the expense of the amount of blood 
within the skull case, which is lessened thereby. The important fact follows, 
that whenever from such a cause the intracranial pressure is increased, there 
is relative ischssmia of the, brain, and, further, that an increase of intracranial 
pressure is accompanied always by a rise of systemic blood-pressure to com* 
pensate for such ischaemia, provided that the vasomotor mechanism be 
intact, and that if owing to the failure of the vasomotor mechanism such a 
rise of blood-pressure does not accompany a rising intracranial pressure, 
death soon results. It is obvious that the intracranial pressure can never 
exceed the maximum venous blood-pressure in the cerebral veins, for under 
such circumstances the cerebral circulation would cease An adequate 
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supply of blood to the braiii is necessary for the retention of consciousness. 
When the blood supply fails from lowering of blood-pressure, as in fainting, 
consciousness is lost. Similarly* when a rapid increase in intracranial 
pressure occurs, copsciousness is lost from the resulting cerebral ansemia, 
and this is the common cause of loss of consciousness in intracranial hssmor- 
rhage, in cerebral thrombosis, for severe local oedema is the immediate result 
of thrombosis, and in abscess and tumour. 

• 

ANEURYSM 

Pathology. — Miliary aneurysms, which arc small seed-like dilatations of 
the finer arteries in the substance of the brain, are not uncommonly present in 
cerebral arterial degeneration. They are usually multiple. The extensive 
researches of A. G. Ellis in 1909 and of Pick in 1910 have proved conclusively 
that miliary aneurysms are of little practical importance apart from the 
associated arterial degeneration. 

Larger irregular dilatations of the cerebral arteries are of frequent 
occurrence in connection with syphilitic and atheromatous vascular disease. 
They are of the nature of false aneurysms, arc often of the dissecting type, and 
not infrequently give rise to cerebral hsemorrhage. True aneurysms oif the 
larger cerebral arteries arc not uncommon, and are most frequently un- 
associated with any symptoms during life. These may be^grouped into 
the following order : (1) Congenital aneurysms which are attributed to 
local developmental imperfection in the vessel walls. These have been 
met with at all ages of life from early infancy upwards. Their size varies 
from microscopic proportions to that of an orange, but even the smallest of 
them frequently rupture, with a rapidly fatal issue, while the large ones 
are much less prone to burst. I'hey are som<^times multiple, and have been 
named, from their appearance, “ berry ” aneurysms. They are usually 
found upon the arteries in the vicinity of the circle of Willis, and especially 
at the junction of the middle cerebral and posterior communicating arteries. 
They may also occur along the main cerebral trunks at some distance from 
the base. Most often such aneurysms occasion no symptoms during life, 
and are discovered only at autopsy ; but they may rupture at any age, and 
are an important cause of cerebral haemorrhage. Most important, they may 
leak and give rise to a clinical picture very different from that of rapid cerebral 
haemorrhage. The wall of the sac sometimes calcifies heavily, and the 
radiogram of the skull then shows a very dLstinct, dark ring corresponding 
with the aneurysm, and known as AlbFs ring. (2) Syphilitic aneurysms, 
which attain the largest •size of all cerebral aneurysms, and which occur 
upon the larger vessels, especially upon the basilar artery. These may 
give rise to pressure signs, and may rupture. (3) Septic aneurysms 

from embolic infection of the arterial wall, of which the common cause 
is infective endocarditis. These are apt to be multiple. They are usually 
symptomless, but they may rupture. (4) Aneurysms which are usually 
of small size, not exceeding that of a small pea, due to arterial degeneration, 
are often multiple and always associated with extensive general atheroma 
of the cerebral arteries. * 

Symptoms. — Clinically, cerebral aneurysms fall into very definite 
groups — (1) Those which give rise to no symptoms whatever during life, but 
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are discovered onlj^ upon necropsy. This g^ap forms a large propciy^ 
of the cases. (2) Those in which the first indication of a cerebral 
has been an apoplexy duo to rupture of^the sac, indistinguishable clini^|^ 
from other forms of cerebral haemorrhage. (3) Those of which the peoSiar 
symptoms of leaking aneurysm have been the only indications. (4) TJ^e 
in which there have been signs of the presence of a cerebral tumour bily. 
And lastly, (5) those in which symptoms of cerebral tumour have been 
followed by fatal apoplexjp' from rupture of a large sac. The last two 
groups are of rare occurrence. ^ 

It will thus be seen that a large proportion of the cases of cerebral 
aneurysm are symptomless. Among the remainder, where symptoms occur, 
these are indistinguishable from those due to cerebral tumour, cerebral 
haemorrhage, arterial degeneration, and infective endocarditis in general. 
There is, however, one clinical picture which may result from cerebral 
aneurysm which is definite and easily diagnosable, and that is when the 
aneurysm ruptures minutely and leaks slowly. 

f 

MENINGEAL HAEMORRHAGE 

According to the situation of the outpouring of the blood, the 
commonly occurring meningeal haemorrhages arc classified as : (1) epidural, 
where the ef^iision collects between the outer surface of the dura mater 
and the bone of the skull ; (2) subdural, in which a haematoma forms 
within the subdural space, either between the layers of the dura mater, or 
attached to the inner surface of the dura, or lying free within the subdural 
space as a pancake-like or liver-hke mass, the surfaces of which become 
organised and covered with a shining membrane. The haemorrhage does 
not reach the subarachnoid space and there the cerebro-spinal fluid is not 
blood-stained ; (3) subarachnoid, in which the escape is into the sub- 
arachnoid space, and some of the blood at least reaches the cerebro-spinal 
fluid, and is at once recognisable upon lumbar puncture ; (4) primary 
ventricular, in which, from the free communication of the ventricles with 
the subarachnoid space, the blood at once extends into this space, and the 
clinical picture is identical with the more rapidly developing forms of sub- 
arachnoid hsemorrhage ; (5) mixed forms, in which the bleeding occurs in 
more than one situation, as from an aneurysm which becomes adherent 
and leaks, both into the subdural and into the subarachnoid space. I have 
seen one case in which an aneurysm leaked into both the epidural, the sub- 
dural and^ into the subarachnoid planes ; (6) secondary forms, as in the 
common event in which an intracerebral hsemorrhage bursts either upon 
the surface of the brain or into the ventricles and fills the subarachnoid 
space with blood. This variety has been termed by Froin the cerebro- 
meningeal haemorrhage. 

Ej^ural h<mmrhage , — In the vast majority of cases, epidural haemorrhage 
is the result of a blow upon the head which fractures the squamous portion 
of the temporal bone and tears the middle meningeal vein, and blood collects 
increasingly between the bone and the dura. The clinical picture is one of 
ingravescent and increasing headache, somnolence and hemiplegia following 
a blow on the head, and often commencing some hours after the injury, 

%1^elocid and general pressure upon the brain produced by the efEwon. 
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treatment is immediate trephining, removal of tlM blood and clot, 
aiid ligation of the middle meningeal artery. 

Subdural hamorrhage, — ^While k may occur at any age, this event is 
met with in young adults and more commonly in those well past middle 
age. In the young ‘subjects it is provedly in some cases and probably in 
all cases due to the rupture of an aneurysm into the subdural space. In the 
latter part of life, it is provedly the result of slow leakage of blood from a 
ruptured meningeal vein which crosses the subdflral space. The rupture of 
the vein may follow the most trivial ta^ upon the head, and sometimes 
there is no story of any injury whatsoever. The site of the extravasation 
is commonly upon the vertex, and in this situation it may* be bilateral. It 
is sometimes situated in the base of the skull, the angle between the tip of 
the temporal lobe and the orbital lobe being then the most usual site. The 
hasmatoma (1) may remain attached to and inseparable from tlje dura ; or 
(2) it may develop organised enclosing walls, and lie free as a spleen-like 
mass in the subdural space ; or (3) it may remain attached to the outer 
surface of the arachnoid. It often becomes and remains solid, while some-* 
times it liquefies into a cyst containing brown fluid. These subdural 
hsematomas often reach a very large size, such as of 10-ounce weight over 
either hemisphere. 

The symptomatology and diagnosis of subdural haemorrhage are at 
present among the most difiicult problems of neurology. Tlj^re are three 
well-known syndromes. The first is that of acute increase of intracranial 
pressure. A lad of eighteen years recently under my care was admitted to the 
National Hospital, with a story of 5 days’ intense headache. He presented 
intense papilloedema and head retraction, but no other physical signs. His 
condition was critical, with restless agony, and he died under an attempt 
to relieve his symptouLs by decompression. A basal hsematoma attached 
to the arachnoid and the size of a goose egg was found in front of the 
tip of the right temporal lobe. There were no signs whatsoever of its 
location. 

The second syndrome is one resembling encephalitis lethargica, and it was 
first recorded in 1833. 

A surgeon, aged 44 years, sufiered from irregular headaches for 10 
weeks, during which time he carried on with a busy practice. One day# 
he developed diplopia and passed into a deep, but reusable coma, with^ 
incontinence. When I saw him a week later, he was still comatose and 
incontinent and had persistent hiccough for 24 hours. He was treated as 
a case of lethargic encephalitis, and in a fortnight made complete recovery 
and remained well for 6 weeks, when, as the result of an emotional upset, 
he again developed headache and lapsed slowly into a variable coma, which 
ended fatally in 14 days, without the development of any local physical 
sign whatsoever, except extensor plantars on both sides. A large subdural 
cyst was found extending brow high across the right hemisphere from the 
frontal to the occipital pole. It contained some 9 oz. of brown fluid, and ' 
only Very little recent blood clot. In another case, diagnosed as typical 
acute fatal lethargic encephalitis which ran its course in under a week, I 
found a large hssmatoma attached to the dura and filling the left middlb 
fossa of the skull. 

The third and commonest syndrome is met with in patients weU on 

• 97 . - . . ■ 
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in years, and consists of headache and peiieds of mental confusion and 
stupor or even coma, which appear and again are gone without apparent 
reason, usually to recur and terminate ^tally in a short time. There are 
often no local signs T^hatsoever, but diplopia and slight papilloedema are 
not uncommon at some stage of the illness. When such<-a train of symptoms 
follows upon a slight blow on the head in an elderly subject, the diagnosis of 
subdural ha3morrhage is always a possibility. 

All patients with subdmal htcmorrhage, even wY&n the symptoms are of 
slight severity, are liable to the sudden onset of coma and death. 

The diagnosis of this condition can hardly be more than a matter of 
possibility or probability, for the clinical pictures are common to many 
diseases. The absence of lateralising signs as to the position of the hsemix- 
toma is characteristic. The only certain means of diagnosis, and which 
can only apply to hasmatomas of the vertex, is to make two or more 
exploratory trephine holes through the skull on either side, and to se^k for 
and evacuate the ha3matoma or cyst, as the case may be. Th*’’ app*'^ ^ to 
Ae the only way of dealing successfully with the condition. ' iaiv l>e 
no doubt that some of the slighter cases remain undiagnosed uere can jod 
recovery. A very low cerebro-spinal pressure is pathognomd make gc y of 
the chronic cases, and this is of the utmost value in diagnosis^ of man^ 

Subarachnoid hcBmorrha{je . — This commonly occurring condition usually 
results from the frank rupture or slow leakage of a berry aneurysm situated 
upon the circle of Willis or upon some other surface artery of the brain. 
Less commonly and in older subjects it may be caused by the rupture of a 
degenerate artery. It is a well-nigh inevitable secondary event in cerebral 
hsemorrhage of considerable magnitude due to the rupture of the collection 
upon the surface. It is always present in primary ventricular hfemorrhage, 
and is found in injuries to the head in which tearing of the meninges has 
happened, and tliis may occur from moulding of the head in parturition. 
Of especial importance is the caiLsal association of sub«Traclmoid haemorrhage, 
with the berry Jincurysm and the symptoms which this aneurysm may give 
rise to previous to its rupture, as, for example, the pituitary syndrome which 
an aneurysm of the anterior communicating artery often produces from 
pressure upon the optic chiasma and pituitary body, and the paralysis of 
cranial nerves, usually the third and sixth nerves, from adhesion of the 
common berry aneurysm of the posterior communicating artery to these 
nerves during a mysterious process of enlargement of the sac which im- 
mediately precedes rupture. Of great importance too are the several well- 
defined and widely dissimilar clinical iispccts of subarachnoid haemorrhage 
which have recently become common knowledge. The several syndromes, 
all of them are of common occurrence, are here described. 

I. The apoplectic syndrome . — When there has been no preceding symptom 
from the aneurysm and when the vessel ruptures into the meninges frankly 
and the bleeding is copious, the picture difiers in no way from that of severe 
and copious cerebral hsemorrhage, except that in the latter, occasionally, 
there are at first lateralising signs. In either case, the onset is sudden, 
with severe pain in the head, consciousness is lost immediately thereafter, 
aad lumbar puncture produces copious almost pure blood often with a 
pulsating spurt, and a fatal issue is not long delayed. This event often 
occurs with an aneurysm so small as to be found only with diflSiculty, espoci- 
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ally in the case of a tiny aneftrysm situated at the junction of the vertebral 
arteries. 

2. The meningitic syndrome , — The berry aneurysm has a special tendency 
to leak slowly and intermittently, and when several aneurysms are present 
they may leak in tifrn. Not infrequently an aneurysm, after leaking, may 
heal altogether, or may leak again in a fresh spot after a very long interval of 
time, such as one or jnore years. Previously to leaking, aneurysms of 
the circle of Willis often become adherent to the sfxth or third nerves, causing 
their paralysis, with diplopia. The slow* escape of blood raises the intra- 
cranial pressure, and causes meningeal irritation with a result in headache, 
at first intermittent, but ever increasing, stillness of the rfcck, head retraction, 
Kernig’s sign, vomiting and pyrexia, and the picture of meningitis is exactly 
simulated, but for the yellow’ or blood-stained cerebro-spinal fluid, with no 
more leucocytes tlierein jind in the same proj^ortion as the blood admixture 
will account for. Dcb'rium, convulsion and periods of coma are quite 
common even in cases which recover rapidly and completely. Glycosuria and 
heavy albuminuria are difficult to account for ; they occur in cases in which 
there is no intorfcience with the brain stem by clots at the base. Both are 
of common occurrence and I have seen several cases in which the presence 
of sugar or of albumin, with a story of headache passing into coma has 
load to a diagnosis of diabetic or uriemic coma and the lumbar puncture 
which inigiit have saved life and would certainly have providjjd the correct 
diagnosis w’as tlierefore omitted. The effusion of blood in the subarachnoid 
space, reaching the forward basal cisterns, may extend through the optic 
foramen into the sheath surrounding the optic nerves with resultant clot 
in this position, producing severe retinal congestion, revealed as flame- 
shaped haemorrhages, large subhyaloid hoeinorrhages wdiich are highly 
characteristic of subarachnoid lisomorrhage, and later any degree of papil- 
loodenia. Those haimorrhages may bo sometimes observed within an 
hour of the first symptom, or they may not occur until late in the illness. 
As with all otJier conditions of high and rising intracranial pressure, sudden 
and uncx])e(’.ted death is a common event in undrained cases. Sub- 
arachnoid hieinorrhago does not always reach the general subarachnoid 
space freely. When cffiLsed upon the vertex, it may spread out and clot 
at its edges and from without, while the bleeding is still going on at its 
centre. Thus, a pancakc-like haematoma accumulates upon the -surface of 
the brain, thin and clotted at its edges, which prevents further spread, 
and still liquid and ever accumulating at its centre. Not infrequently the 
pressure of the growing liquid centre bursts into the liemisphere causing 
the addition of a sudden ^hemiplegia to the syndrome, and this has been 
named by Froin the “ nicnin go-cerebral hajmorrhage.” Draining of the 
cerebro-spinal fluid gives no relief when this pancake hsematoma is present. 

3. The Imnhcf go-sciatica s?pidronie.-~ Tina remarkable condition, first 
described by Professor Arthur Hall, comrnenccis with pain and stiffness in 
the lumbar region. folJow’cd by piiins in the legs, and sometimes the leg 
jerks are absent. For a week or more there may be no indication that the 
cause is intracranial, but thereafter in undrained cases the symptoms spread 
upwards to the arms and neck, and head retraction, headache and vomiting 
are added. Pyrexia is the rule. The diagnosis depends upon the char- 
acteristic cerebro-spinal fluid of subarachnoid haemorrhage. The explana- 
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tion of this syndrome is not easy. It may be that deposit of fibrin upon the 
roots of the lower theca is the cause of the quite local meningeal irritation. 
All the reported cases that have beeiv treated with regular drainage by 
lumbar puncture havd made good recovery. 

4. The recurring coma syndrome , — The description 5f a typical case will 
best illustrate this condition. A commercial traveller, aged 28, during 
a period of four years, on four occasions, and at lo^-g intervals without any 
prodromal symptoms, fell ‘Unconscious in the street, and on each occasion 
he was taken to the nearest hospital where, on account of the persistent 
coma, lumbar puncture was done, with the discovery of blood in fair quantity 
in the cerebro-spin^l fluid. On each occasion, the coma disappeared some- 
what suddenly after 24 hours, and the patient insisted on leaving hospital 
and returning to work within a week, as he felt quite well. This patient 
came under my observation for the prevention of further attacks. The 
only abnormality found was a yellow cerebro-spinal fluid resulting from 
long antecedent hsemorrhage. The presence of leaking aneurysm has been 
ipathologically proved in several similar cases. 

5. The migraine syndrome, — This condition, which is very difficult 
of explanation, is characterised by recurring attacks, often over many 
years, so closely resembling in their details the common form of migraine 
as to pass therefor, and the termination is with the occurrence of sudden 
and usually japidly fatal subarachnoid haemorrhage. Sudden and un- 
expected death in migraine, which has been well known since ancient times, 
is always of this nature. Dr. Adie, who has especially studied this con- 
dition, is of opinion that the recurring headache is more strictly unilateral 
and localised than in true migraine, and also that teichopsia and heraianopia 
do not occur. 

Differential Diagnosis. — The recognition of meningeal hsemorrhage is an 
easy matter in those cases in which the train of symptoms, apoplectic, 
meningitic, comatose, or lumbaginous, call at once for the examination 
of the cerebro-spinal fluid and blood is found in that fluid. The distinction 
of the apoplectic forms from other varieties of cerebral hsemorrhago can 
only be made: (l)by the age of the patient, practically all hsemorrhagic 
apoplexy being in the first half of life the result of ruptured aneurysm ; 
and (2) by preceding symptoms, such as headache, diplopia, ophthalmo- 
plegia and migrainous phenomena. In those cases in which blood does not 
escape into the cerebro-spinal fluid, as in very many of the subdural 
haemorrhages, the diagnosis is both difficult and uncertain. The insidious 
onset of irregular headaches with periods of mental confusion and drowsi- 
ness alternating with period of recovery, especially if following a fall or slight 
blow on the head, should, during the second half of life, always suggest the 
possibility of subdural haemorrhage. Again, the clinical aspect of lethargic 
encephalitis may be almost exactly simulated by subdural haemorrhage 
but for the absence of any initial pyrexia. In the migrainous form the 
diagnosis has so far not been made until the occurrence of terminal and 
fatal rupture of the aneurysm. Dr. Adie suggests that in these cases the 
headache is always in the same place, whereas in migraine its location may 
vary, and that all the cases of migraine with transient ophthalmoplegia 
are due to aneur 3 ^ms. It seems certain that many of the numerous cases 
of sudden death occurring in ophthalmoplegic migraine have been the result 
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of terminal hsemorrhage duetto the presence of aneur^m. On the other 
hand, the majority of the cases of migraine with opnthalmoplegia make 
perfect recovery. • 

Prognosis. — ^When the aneurysm ruptures frankly and widely and the 
bleeding can be fretf, the outlook is hopeless, and death occurs in from a 
few minutes to a few hours ; nor does drainage avert the consequences of 
so large an opening into^a main arterial trunk. If, as so commonly happens, 
there is a slower leakage which perhaps is intermittent, the outlook will 
depend : (1) upon the cessation of the bleeding and the healing of the leak 
by clotting ; and (2) upon the possibility of the free escape of the efEused 
blood into the subarachnoid space and its removal Ky repeated lumbar 
drainage. In many of the cases of subarachnoid hcemorrhage, the bleeding 
ceases and the pressure and the dangerous results therefrom can be weU 
relieved by lumbar drainage, repeated whenever the symptoms demand it, 
and healing of the aneurysm, by clotting and calcification, occurs with 
complete recovery. In other cases there may bo repeated attacks of 
leaking at intervals of weeks, months or even years, and again many o^ 
such patients make good recovery in the end. When the bleeding is wholly 
or mainly subdural and when a subarachnoid hseinorrhage clots at its edges 
upon the surface of the brain, drainage and the relief of symptoms is im* 
possible, and the prognosis is serious in the extreme but for the possibility 
that the site of tlie bleeding may be located and the clot tinned out and 
the liaBmorrhage arfested by surgical procedures. 

Treatment. — This consists in providing immediate rest, with the ad- 
ministration of sedatives, of which morphine, the bromides and aspirin are 
invaluable, and the prompt relief of the raised intracranial pressure is by 
the withdrawal of the effused blood by lumbar puncture, when this is 
possible, and repeated so often as the pressure, symptoms, pain, neck 
rigidity or somnolence obtrude. Drainage does not have any tendency 
to increase the bleeding, and its employment is the only means of averting 
death except in the mildest cases. The treatment of epidural and subdural 
haemorrhage by surgical means has been already referred to. 

EMBOLISM 

The majority of embolisms of the cerebral arteries occur in valvular 
heart disease, 89 per cent. (Saveliew). Embolism may also occur from 
detached portions of clot from an aneurysm, from thrombi in connection 
with atheroma or syphilis of the aorta, and from detached clots which may 
form in the region of the pulmonary veins and left heart where there is ho 
cardiac valvular disease. This latter condition is not an infrequent cause 
of puerperal apoplexy. It occurs in suppurative and gangrenous conditions 
of the lungs, and is an essential factor in the production of “ pulmogenic ” 
cerebral abscess. Embolism is rather more frequent in women on account 
of the greater incidence of mitral stenosis in that sex, and from the puerperal^ 
cases. 

The embolus comes from the left heart and may be a vegetation from a 
quite recent endocarditis, but is more commonly a detached vegetatien 
from a chronic and especially from a septic endocarditis. Very frequently 
it is a detached portion of clot which has formed in the left anncle 
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in mitral stenosis. ^ The middle cerebral arteridb are the usual sites of lodg- 
ment of the emboli, and the left middle cerebral is rather more frequently 
affected than is the right. Embolism of the other cerebral vessels may occur, 
but is extremely rare. 

The pathological events which may follow the plugging of a cerebral 
vessel with an embolus are varied and are highly important. In the first 
place, secondary thrombosis may proceed from the pmbolus throughout the 
whole distal distribution of' the vessel, and lead to complete softening of its 
area of supply, and the clinical aspect will be that of severe and unchanging 
damage to the brain. The softened area may shrink or may undergo cyst 
formation, or it be completely absorbed, giving rise to a porencephalus. 
Secondly, the embolus in the absence of secondary thrombosis may become 
adherent to one spot of the vessel wall at the site of its lodgment, and re- 
tracting from the vessel wall elsewhere, the blood channel becomes reopened, 
and the clinical results of the embolus, at first very severe, may disappear 
with unexpected and dramatic rapidity, and c6mplete recovery ensue. 
♦Thirdly, the embolus may contract at the site of its primary lodgment, 
and become detached and shifted on by the blood stream to find a second 
resting place in a much smaller artery. This event is manifest clinically by 
rapid clearing up of the physical signs in many regions, with pcirsistence or 
even deepening of the involvement of one particular region. For example, a 
severe and complete hemiplegia clears up suddenly on the third or fourth 
day, leaving a brachial monoplegia only. Fourthly, an embolus may be 
impacted at the termination of the internal carotid artery, giving rise to severe 
hemiplegia with blindness of the opposite eye fr.om blocking of the ophthalmic 
artery — carotid hemiplegia. Owing to the re-establishment of the circula- 
tion by the circle of Willis the hemiplegia is likely to recover rapidly, while 
the eye remains permanently blind owing to secondary thrombosis extending 
through the ophthalmic artery. When an embolus is finally lodged and 
completely occludes the artery, the condition, botli pathologically, clinically 
and from the point of view of treatment, is one of tlirombosi.s, the cause of 
the embolism being taken into consideration. As with thrombosis, the 
immediate result of permanent occlusion is a condition of infarct and acute 
oedema in the region from which the blood supply is cut off. The acute 
oedema causes local pressure and increased general intracranial pressure, 
and is a common cause of the transient coma which often supervenes a few 
hours after the stroke, in both embolic and thrombotic apoplexy. 

Stroke from embolism is the most suddenly occurring of all apoplexies, 
and the ictus is not preceded by any prodromal cerebral symptoms. Con- 
sciousness is apt to be lost at once if the whole middle cerebral artery be 
occluded, especially if the lesion be upon the left side. Or it may be retained 
throughout if the embolus lodge in a small vessel only. 

Diagnosis. — This rests upon the occurrence of sudden apoplexy without 
prodromal symptoms in the presence of an obvious cause for embolism such 
as cardiac valvular disease, aortitis, pulmonary thrombosis or the puerperal 
state. The diagnosis can be a matter of probability only in those conditions 
where either embolism or thrombosis is likely, such as enfeebled cardiac 
states and the puerperal state. 

Prognosis. — The prognosis in cerebral embolism depends upon the size 
of the vessel which is plugged, as deduced from the severity of the initial 
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symptoms and their extent^ and upon the immediate Mthological changes 
which occur in the obstructed vessel as above described ; and according to 
the nature of these changes, it may be the most severe and least recoverable, 
or, on the other hand, the least severe and most recoverable of all forms of 
apoplexy. The prdgnosis of the condition causing the embolism is often 
the more important. 

Treatment.—The treatment is that of cerebral thrombosis together with 
that of the condition giving rise to the embolus.* 

• 

ARTERIAL THROMBOSIS AND H/iaiORRHAGE 

• 

Cerebral thrombosis and cerebral hasmorrhage seem hitherto to have 
been described in text-books of medicine as quite separate conditions, almost 
antagonistic and mutually incompatible, between which it was highly 
essential and even possible to make a differential diagnosis for -the purpose 
of applying a very dissimilar line of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out that primary arterial throm- 
bosis and primary arterial haemorrhage depend in every case upon degenera- 
tion of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or haDmorrhage indifferently. 
It is a usual experience to find in patients who have had several strokes 
that thrombosis was the cause of the earlier, and haemorrh^e of the final 
apoplexy. Even in that condition, which has always been held to be the 
most important antecedent of cerebral haemorrhage— renal disease with 
high arterial tension — Jarieway has recently found that thrombosis and not 
hiBinorrhage was the cause of apoplexy in many of his cases. 

On account, therefore, of the identity of the underl}dng pathological 
condition in every case, and the clinical association of thrombosis and 
hdemorrhage of the cerebral arteries, and the difficulty of distinguishing them 
clinically, the two conditions are here described together, 

.Etiology and Pathology, — The arterial degeneration which may result 
in cerebral thrombosis and haemorrhage is due to the following causes: 
(1) Syphilis, which is the commonest cause of thrombosis in the first half of 
adult life, and which is less commonly the cause of haemorrhage. It may 
affect both the large and the small arteries, even to the smallest. All the 
coats of the artery are affected, and in the case of the finest vessels there is 
conspicuous lymphocyte accumulation or “ cuffing ” round the vessel. In 
the neighbourhood of the affected vessels there is always syphilitic cerobritis 
in the form of lympJiocyte exudation and oedema, and meningitis, if the 
lesion come to the surface. This is the most recoverable of all thrombotic 
lesions of the brain. (2) Atheroma, which is the common cause both of 
thrombosis and of haemorrhage in the second half of adult life, and which 
is by far the commonest cause of haemorrhage. It must be especially borne 
in mind that cerebral atheroma may be local in the cerebral vessels, and 
unassociated with general atheroma of the systemic vessels. (3) Arterial 
hypertrophy, with secondary focal degeneration of the media, with or 
without its commonly associated renal disease, which is of the nat™ 
of “small white kidney” in children and younger adults, and of the 
various types of “granular kidney” in older subjects. (4) Abnormal 
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conditions of the blood, especially when associated with feeble cardiac 
action and low blood-pressure, as in the puerperal state, and in se^ticaemic 
conditions, and at the time of the menopause. (5) In association with new- 
growths of the brain, both thrombosis an'id haemorrhage are common events, 
especially when the neoplasm is soft and rapidly groi/ing. The vascular 
lesion may occur quite early in the course of the new-growth, and apoplexy 
may be the first sign of its presence. (6) Inflammatory conditions of any 
nature may cause thromb<?sis and haemorrhage. The most important of 
these are lethargic encephalitis apd poliomyelitis, and more rarely tuber- 
culous meningitis. The vascular lesions are usually small, but they may be 
extensive, and may cause death. (7) Traumatic lesions, such as the passage 
of a bullet through the brain, or a blow upon the head, or concussion from 
high explosives, may cause extensive thrombosis or hfiemorrhage. 

While cerebral hemorrhage results often enough from the direct rupture 
of a true aneurysm, or of one of those irregular local thinnings of the vessel 
wall which is called a “ false aneurysm,” and may take place from an artery 
the wall of which is softened by disease though there be neither thinning 
ftoT bulging of the vessel wall, yet cerebral haemorrhage is very often the 
direct consequence of thrombosis, and especially of thrombosis which has 
occurred some time previously. The sequence of events is as follows : An 
area of thrombosis occurs within the brain, and the usual softening and 
necrosis follow. On the confines of this area, the necrosis spreads to come 
in contact with the wall of a living and un thrombosed artery, perhaps of 
considerable size. The arterial wall of this vessel was nourished by the 
capillaries of the necrosed area, and with its nutrient supply now cut off 
there is local degeneration of the wall of the living artery. Moreover, 
the shrinking of the necrosed area of brain causes loss of support to the 
degenerate wall of the vessel, which ruptures as the result, under the in- 
fluence of any sudden increase of blood- pressure. It is for this reason that 
one commonly finds in patients who have had multiple attacks of apoplexy, 
that the final and fatal attack is one of haemorrhage, and that the preceding 
attacks have been attacks of thrombosis. In the autopsy room I have 
repeatedly been able to demonstrate antecedent thrombosis in cases of cerebral 
haemorrhage. These spots of thrombosis, which cause hasmorrhage, need 
not be of large size, and they may be so small as hardly to cause symptoms 
on their occurrence. Marie first called attention to these small spots of 
thrombosis as plaques jaunes, small yellowish- brown spots, softened and 
sometimes cystic, and pointed out their importance as a cause of cerebral 
heemorrhage. In a similar way the thrombosis of syphilitic arterial disease 
may cause subsequent haemorrhage. 

Syphilitic cerebral thrombosis is not usually a 'pure pathological process, 
for tne vascular disease is often accompanied b^ acute syphilitic encephalitis, 
with much lymphocyte extravasation in the vicinity of .the diseased vessels, 
and acute local oedema, which increase the evascularisation when thrombosis 
occurs. The symptoms of cerebral loss of function are not all due to the 
thrombosis, but are in part owing to the recoverable acute inflammatory 
condition, and it is for tUs reason that syphilitic apoplexy often shows much 
mqjre recovery than do other forms of apoplexy. 

Thrombosis is a more common cause of apoplexy than is haemorrhage, 
but it is much more frequently survived, while haemorrhage is nearly always 
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fatal, within from a few home to a few days of its onsets It follows there* 
fore, that in the autopsy room of a general hospital, hsamorrhage is seen much 
more often than is thrombosis, ^ile in injSrmaries, where the survived 
cases of apoplexy collect, thrombosis is almost invariably the lesion found to 
be primarily responsible for the apoplexy. 

Thrombosis tends to occur when the blood-pressme is low and the circu- 
lation less active, and is always strongly suggested when apoplexy occurs 
during sleep and conditions of quiet, and after exhaustion, exposure to cold, 
severe purgation, and in debilitated states generally. It is preceded by 
slowing of the circulation in the area affected, and this may be productive 
of prodromal symptoms. Or there may be slight local thromboses preceding 
the main thrombosis, also giving rise to prodromal symptoms. Thrombosis 
may thus have an ingravescent onset, especially when clotting ocxsurs in 
distal branches of an artery and extends towards the main vessel ; but, on 
the other hand, it may have an absolutely sudden onset when the clotting 
occurs primarily in a large artery. The immediate effect of the thrombosis 
is a condition of infarct with oedema, extending widely in the vicinity, and it» 
is this oedema which causes the loss of consciousness so commonly seen a 
few hours after the apoplexy has occurred. The oedema tends to pass off 
in a few days, and the area bereft of circulation by the thrombosis tends to 
become narrowed by collateral circulation from surrounding regions, and 
any recovery of function within the affected region must be by collateral 
circulation from elsewhere. The affected area at an early sfage is bright 
red in colour, and soon becomes soft and shrunken (red softening). Later, 
the blood pigments degenerate with the production of bilirubin and are 
partly absorbed, producing a yoHow-coloured lesion (yellow softening). 
Finally, much of the thrombosed tissue becomes necrotic and is absorb^, 
leaving one or several cystic cavities. These cavities are never so sharply 
defined as those resulting from embolism, because of the more complete 
necrosis occurring with the later lesion. Still, a severe arterial thrombosis 
occurring at an early age may result in a porencephaly. Cavities found in 
cases of apoplexy after years have elapsed, are too often attributed to 
haemorrhage. In reality they are nearly all due to thrombosis or embolism. 
The cercbro'spinal fluid in thrombosis is never found to contain blood, but 
some little time after the apoplexy it is often coloured yellow or yellowish 
brown from escape of changed blood pigments, when the lesion has 
reached the surface of the convexity or the surface of the ventricle. 

Ha3morrhage, which is usually described as an apoplexy of sudden onset, 
may be so when the escape is from a large vessel. When the bleeding com- 
mences from a smaller vessel, the symptoms are not sudden in their onset, 
but gather rapidly. Such a hasmorrhage is much like an avalanche. Com- 
mencing from a small vessel the hasmorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the haemor- 
rhage reaches such a size as to burst commonly into the ventricle and much 
more rarely on to the surface. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain should ever 
stop. As a matter of fact, it very rarely does so, but causes death in tin 
first attack of haemorrhagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous system and burst- 
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ing into the ventricle. One of the most iAiportant clinical distinctions 
between apoplexy due to thrombosis and apoplexy due to haemorrhage is 
that the former is often survived, and th&t the latter is almost invariably 
fatal within a short tinie of the onset. 

Haemorrhage may occur anywhere within the nerVous system, but its 
common seat of commencement is in the centrum semiovale, and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striate 
which carries the name of the ** artery of haemorrhage ” is the most common. 
Such bleedings are often called^' “ capsular haemorrhages.” It must be 
pointed out that this term capsular refers to the region outside tlie corpus 
striatum or external capsule, and not to the coin}iact internal capsule as it 
converges to the crus cerebri. The cerebro-sfiinal Iluid in cases of haemor- 
rhage contains blood within a very short time of the onset, and lumbar 
puncture often withdraws wliat is j)ractically pure blood in large quantities. 
I have found blood present in large quantities very often witJiin an hour 
of tlie onset. 

» Both thrombosis and iiajrnorrhage may occur in any part of the brain, while 
massive embolism is rare, except in the middle cerebral artery. Tlie semi- 
oval centre, the calcarine region and the pons are the common sites of both 
haemorrhage and thron\l)osis in that order of frequency. Hexunorrhage is 
rare except in these regions, while thrombosis is not uncommonly met with 
elsewhere. 

Symptoms. — The nature of the symptoms in apoplexy will depend u])on 
the site of the vascular lesion ; and as the semioval centre or region of the 
middle cerebral artery is the commonest site for all the vascular lesions, hemi- 
plegia is the common result; and this is associated with aphasia, if the lesion 
is in the left hemisphere, and involves or isolates the cortex. When the cal- 
carine artery is the site of the lesion, heniianopia results ; and this is apt to be 
accompanied by word-blindness, if the lesion be on the left side. Pontine 
apoplexy involves the appearance of double hemiplegia, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranial nerve nuclei 
and cranial nerves. Cerebellar apoplexies and thrombosis of the j)osterior 
inferior cerebellar artery produce acute ataxy with fenced movements and 
vomiting. 

Prodromal symptoms in the form of transient weakness of one or both 
limbs of one side, transient apliasia and giddiness occur in thrombosis only. 
An ingravescent onset occurs in thrombosis only and when the clotting 
occurs in the periphery of arterial distribution first and spreads towards the 
main trunk. When commencing in the parietal region, tingling and numbness 
of an extrefnity first occur, followed by a spread of these symptoms over half 
of the body, and subsequent weakness deepening into hemiplegia. When 
commencing in the left temporal region gradually oncoming apliasia is first 
noticed, and when commencing in the ascending frontal convolution a 
peculiar sensation of heaviness in the limbs gradually increases until hemi- 
plegia is obvious. 

The onset in embolism is always instantaneous; it may be sudden in 
thrombosis, and in haemorrhage from a large vessel. In haemorrhage it is 
always rapid. Consciousness is lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the processes 
which follow the initial lesion, namely, the cedema of embolism and thrombosis, 
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and tearing of the brain tissfie in haemorrhage. In haen»orrhage, conscious- 
ness is lost soon, and the rapid development of severe symptoms which 
progressively deepen, is a most imj'ortaat early indication that this is the 
nature of the lesion. 

In calcarine throfaibosis the initial symptoms may be so slight as to pass 
unnoticed by the patient, whose first indication of defect may be, that he 
runs into objects on his^blii.d si le. 

Convulsion sometimes occurs at the onset, and*tliis nearly always indicates 
thrombosis, rarely embolism, and never hsemorrhage. There may be some 
local spasm in the region of the cranial nerves in pontine hsemorrhage, but 
this is not convulsion. * 

Conjugate deviation of the eyes is a common feature of all apoplexy. 
When the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, there may be active conjugate 
deviation, the eyes being turned away from the side of the lesion and towards 
tlie paralysed or convulsed side in hemiplegic cases, or the blind side when 
heniianopia is present. But this active conjugate deviation lasts but a shorli 
while and is followed by a paralytic conjugate deviation in the opposite 
direction, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last for 
a considerable time, but usually disappears with the onset of deep coma. 

The pupils are often unequal ; they may be contracted, or jjilated widely, 
and may bo insensitive to light. In severe apoplexy, when as the result of 
the cerebral shock or when haemorrhage or oedema have so raised the pressure 
as to greatly reduce the pliysiological activity of all the intracranial elements 
with the production of deep coma, the pupils are widely dilated and insensi- 
tive. In pontine lesions, the pupils are often contracted to pin-point size, 
and this condition is of important localising significance. 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, noisy and stertorous, and with increasing 
pressure to become irregular, grouped or of the Cheyne-Stokes type. The 
blood-pressure tends to be raised and the pulse full in all conditions of 
a])oplexy, provided the heart will respond to the requirement of an increased 
blood-pressure in the face of an increased intracranial pressure. 

Swallowing is often impossible, and the sphincters may be relaxed or 
retention may occur. 

In the usual variety of apoplexy where the lesion is in the area of the middle 
cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious 
that when the general intracranial pressure becomes severe and the coma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
universal condition of paralysis consequent upon the general intracranial 
condition. The physician often sees the patient for the first time when there 
is considerable coma, and he must determine upon which side the lesion is 
situated, and endeavour to have some perspective as to prognosis by deter- 
mining the severity of the lesion. 

The following points will serve to determine the side of the lesion when 
these signs are present : (1) The paralytic conjugate deviation is towards 
the side of the lesion. (2) The corneal reflex, when any is present, is dimin- 
ished or lost on the hemiplegic side. (3) Painful stimulation will elicit less 
response or no response upon the hemiplegic side (hemianesthesia). (4) The 
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patient may respond by blinking to a feint mdde with the observer’s hands 
towards the patient’s eyes upon the sound side, and not on the hemiplegic side 
(hemianopia). (5) The limbs on the hennplegic side when raised and allowed 
to fall passively, do so' in a more lifeless, inert and flaccid fashion than upon 
the sound side. ^6) And when there is any difference between the knee-jerks, 
abdominal reflexes and plantar reflexes, the former tend to be diminished and 
lost on the hemiplegic side while the plantar reflex wi][l be of the extensor type 
on the hemiplegic side. Ilf must be remembered in this connection, that a 
severe lesion of one cerebral hemisphere abrogates for a time at least most of 
the functions of the whole hemisphere, and that the hemiansesthesia and 
hemianopia, here referred to, do not necessarily indicate that the destructive 
lesion involves the visual and sensory paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral loss of abdominal reflexes and knee-jerks, and bilateral extensor 
responses in the plantar reflex. 

The severity of the lesion may be judged — (1) From the deepness of the 
‘roma ; (2) from the degree to which the patient responds to any form of 
stimulation and from the general signs of nervous depression present--for 
example, a condition of complete bilateral flaccidity with complete loss oi all 
reflex action and of all response to stimulation indicates a most severe lesion ; 
and (3) from signs of failure of respiration as shown by irregular, grouped or 
Cheyne-Stokes breathing. It is further important to arrive at a determina- 
tion if possible as to whether the condition present is stationary, deepening 
or showing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy 
and before coma becomes deep. Hyperpyrexia is often seen in fatal cases 
before the end. It is especially common and may reach a high degree in 
pontine apoplexy. It may be preceded by initial depression of temperature. 
It is of fatal prognostic import. 

Cerebrllar Apoplexy. — This is usually the result of thrombosis of the 
posterior inferior cerebellar artery, which is a brancli of the vertebral artery, 
and the clinical picture is very unlike that of cerebral apoplexy. The patient 
is seised with a sudden intense vertigo which carries him to the ground, as 
in M6ni^.re’s disease. Incessant vomiting and forced movements follow, the 
forced movements rotating the patient, so that he comes to rest prone, with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ataxy, usually bilateral at first, • 
and later becoming confined to the limbs and trunk on the side of the lesion. 
The patient is unable to lift his head, or to maintain the sitting or standing 
position. When placed in such a position he positively dives to the ground 
when released. Nystagmus with the long slow movement to the side of the 
lesion, and a short fast movement in the opposite direction is conspicuous, 
and the skew deviation of the eyes is commonly seen. There is much general 
hypotonia of limbs and trunk which soon becomes limited to the side of the 
lesion. Head retraction, pain and stiffness of the neck and opisthotonos 
may occur. When the patient’s condition recovers sufficiently to allow of 
examination, all the signs of a unilateral cerebellar lesion will be found. 
Cinsciousness is not often lost. Since the posterior inferior cerebellar artery 
also supplies the lateral region of the medulla, signs indicative of disturbance 
oi this region are usually present, and these may dominate the clinical pictuie 
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rather than the cerebellar sights. Chief amon^t them are ^nalgesia and ther- 
mansesthesia of the face and head, due to implication of that part of the spino- 
thalamic tract which is as yet unc?iossed at this level, and of the limbs and 
body upon the opposite side, due to involvement of that part of the spino- 
thalamic tract wldch* has crossed below this level. Between these two areas 
of sensory loss there is often a gap where sensibility is normal, ‘'Corresponding 
with that part of the sjpnothalamic tract which is crQ|||bg obliquely at this 
level, and therefore is too near the middle line tb be anected. Paralysis of 
the motor vagus is often found from invdlvement of the nucleus ambiguus, 
and, from the extension of the lesion or of consecutive oedema towards and 
across the middle line, sometimes causes severe dysphagia and dysarthria, 
and one of the great dangers of this form of apoplexy is extension of the throm- 
bosis to that part of the medulla which contains the respiratory and other 
vital centres. When, however, such extension does not take place, and if 
the destruction of the lateral lobe is not too extensive, the most remarkable 
recovery may take place. Compensation in other structures for moderate 
cerebellar destruction seems to occur readily and rapidly. 

Diagnosis . — The naiure of the lesion . — Embolism should be diagnosed 
in all cases where there is an obvious cardiac valvular lesion, particularly 
mitral stenosis, septic endocarditis, aortic disease and aneurysm. It is true 
that syphilitic cerebral thrombosis may occur with syphilitic aortitis, but the 
combination is rare, for syphilitic aortitis usually occurs at much later 
age than does syphilitic cerebral thrombosis. 

Further conditions of cardiac feebleness and corresponding feebleness 
of circulation must obviously predispose to thrombosis if arterial disease be 
present. Mistakes in diagnosis will, however, not often occur, and they are 
not of moment to the patient, for embolism, when once the embolus is lodged, 
is for all purposes of treatment and prognosis the same condition as is throm- 
bosis. Thrombosis should be diagnosed in all primary apoplexies in young 
syphilitic subjects, for syphilitic hsemorrhage usually occurs at some time con- 
siderably subsequent to a syphilitic thrombosis. In this connection the serum 
reaction and the cytology and reactions of the cerebro-spinal fluid are all- 
important in the diagnosis. 

Thrombosis should be diagnosed, notwithstanding the presence of high 
arterial tension or renal disease, in all cases of apoplexy without organic 
cardiac valvular disease, when the onset occurs during sleep or under cir- 
cumstances of quiet, depletion or exhaustion, and in all cases where prodromal 
symptoms are marked, or where the onset of the apoplexy is gradual, and in 
apoplexies occurring in advanced age, for then hemorrhage is almost un- 
known. AH slight apople:^ies and nearly all those that survive the first 
10 days after the ictus, are due to thrombosis. 

Puerperal apoplexy and that occurring at the time of the menopause 
in women are mostly due to thrombosis. 

The cerebrospinal fluid affords important indications, since hsemorrhage 
into the brain in most of the cases soon bursts on to the surface or into 
the ventricle. If blood is absent from this fluid a few hours after the 
ictus, thrombosis or embolism is highly probable and hsemorrhage is very 
unlikely. Any infarct condition coining to the surface may in the couitte 
of time cause the fluid to be blood-tinged or yellow. It is important to 
bear in mind that the infarct conditions of embolism and thrombosis are 
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followed by packiFg of the infarcted region ^vith polymorphs, and that 
these may escape from the surface in such numbers as to load the cerebro- 
spinal fluid with such a high polymorph pleocytosis as to suggest the 
presence of suppurative meningitis. Haemorrhage is a likely cause of 
apoplexy occurring during exertion, especially if it oerfUrs at a moment of 
severe physical strain, or at the height of passion. It is always a probable 
lesion in cases wher^ previous thrombotic apoplexjj has occurred, the final 
event, where multi^ strdkes have succeeded one another, being almost 
invariably haemorrhage. An apopkxy with rapid onset and with symptoms 
rapidly deepening, with a quick onset of deep coma, and the development of 
pyrexia and signs of respiratory failure, is usually due to haemorrhage. The 
certain test that an apoplexy is due to haemorrhage is the presence of blood 
in quantity in the cerebro-spinal space as proved by lumbar puncture. In 
cases of small white kidney in the young and of granular kidney before the 
age of 50 years, where the blood tension is very high, and where there is 
severe retinitis, hasmorrhage is the most Ukely cause of stroke. 
i. The position and extent of the lesion . — The position of the lesion may be 
judged by the nature of the initial signs, whether visual, sensory, motor or 
aphasic, cerebellar or pontine, and later by the permanent symptoms resulting 
from the lesion. It must be carefully borne in mind in this connection, that a 
severe lesion of a cerebral hemisphere may entirely abrogate the functions 
of that hernisnhere, initially by a process of shock and afterwards by the 
occurrence of oedema in the vicinity of the lesion, which may spread widely. 

The extent of the lesion may be gathered by the severity or otherwise 
of the early symptoms and their rate of increase, and by early or immediate 
loss of consciousness, and by the completeness of the paralysis resulting. The 
more severe the extent of the lesion the sooner do grave signs of general 
cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from the history, and from the presence 
of unequivocal signs of local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilatcrality of 
physical signs, from the severity of the general intracranial pressure, the 
diagnosis may be difficult from other causes of coma such as uraemia and 
diabetes, poisoning by opium, alcohol and its derivatives and illuminating 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions. Uraemia may present especial difficulties, for it 
is often associated with cerebral vascular lesion, and transient hemiplegic 
attacks may occur in this condition. Absolutely sudden death which is so 
often reeprded in death certificates as due to apoplexy, is usually associated 
with a stoppage of the heart following the obliteration of one of its coronary 
arteries. Apoplexy never causes sudden death. There is one recorded case 
of death from cerebral haemorrhage in five minutes, but it is rare in any 
apoplexy for death to occur in under 2 hours. Other conditions causing 
hemiplegia with coma must be taken into consideration. Epilepsy and 
especially hemi-epilepsy may be followed by marked unilateral paralysis 
(Todd’s paralysis), which may last for a considerable time. Here the history 
ofireoumng attacks and the complete recovery will easily prevent confusion. 

Hysterical attacks may show a superficial resemblance only to apoplexy, 
and are to be distinguished by the absence of any signs of organic disease. 
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Cerebral malaria and sunstroke may closely resemble appplexy, and should 
always come to mind when rapid coma follows the development of cerebral 
symptoms in circumstances where t|}ese causes are likely. 

The congestive attacks of general paralysis of the insane are peculiarly 
difficult to diagnose** from apoplexy. Perhaps they are due to suddenly 
occurring acute c^^rebral local oedema. They are liable to mistaken dia^nosisi 
of course, only when occurring as the initial manifestation of the disease. 
These attacks take the form of rapidly occuntng attacks of hemiplegia, 
aphasia, hemianopia, hemianaesthesia or o&some combination of these condi- 
tions, usually associated with initial convulsions and followed by coma. 
The diagnosis of a syphilitic thrombosis is made with re&son on the positive 
scrum reactions, and ccrebro-spinal fluid examination. If energetically 
treated it recovers with marvellous rapidity and completeness, to slowly 
develop the characteristic signs of general paralysis. It is the too rapid 
recovery in a case of apparent syphilitic thrombosis which shoiild suggest 
the possibility of the stroke being a congestive attack in general paralysis 
of the insane. In all cases of coma without history, especially when there^ 
are signs of local cerebral involvement, a very careful examination of the 
head should be made for traces of recent injury, and if signs of injury be 
found, the skull and meninges should be opened, and the nature of the lesion 
souglit out and dealt with surgically. 

Prognosis. — A majority of the cases of aj>oplexy from sy^djilitic throm- 
bosis make a fair recovery, which obviously depends upon how much per- 
manent thrombosis occurs in the lesion of acute syphilitic encephalitis which 
is responsible for this condition, and upon the early application of appropriate 
treatment for syphilis. In some of these cases oven, no recovery occurs. 

In embolism the course and prognosis depend upon the extent of the 
vascular supply cut off when the embolus comes finally to rest ; and upon 
the amount of collatoal circulation afforded, and upon the cardiac condition. 

In thrombosis due to atheroma the apoplexy may be rapidly fatal from 
extension of the thrombosis and secondary cedema, which raise the intra- 
cranial pressure beyond the limit^s of survival. In cases which survive, 
considerable recovery may occur in jiroportion to the extent of the lesion, 
but in these subjects an apoplexy is usually the beginning of the end, since 
the underlying pathological causes, arterial disease and failing cardiac action, 
still exist and are not amenable to any radical treatment. It is astonishing, 
however, how many of the cases of apoplexy due to atheromatous throm- 
bosis survive for years without any recurrence of the thrombosis or occur- 
rence of haemorrhage. In cases of haemorrhage, the immediate prognosis 
is the gravest possible, tJie^ great majority of the cases surviving but a few 
hours. 

Cerebellar thrombosis is a dangerous condition from the risk of extension 
of the thrombosis to the vital centres in the me lulla, but if the acute stage 
passes without this untoward event, complete recovery may occur in those 
eases where the lesion is not very extensive, and recovery of working capacity 
is usual, even in more severe cases. A good many of the cases arc, however, 
immediately fatal. 

Treatment. — When arterial disease is known to be present, the only 
measure which can in any way tend to safeguard the patient from apoplexy 
is moderation in all tilings : in diet, alcohol, mental and physical exercises, 
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and above all mod^ation in all measures tending to lower the blood-pressure, 
for haemorrhage is due not so much to the immediate high blood-pressure 
as it is to an antecedent period of low blood-pressure in a high tension sub- 
ject, which has allowed of thrombosis and which, when the tension is high, at 
some subsequent period causes rupture of a vessel in the thrombosed area. 
It is highly probable that no treatment influences the course and fatal issue 
of apoplexy due to haemorrhage except surgical treatment. Cushing has 
urged that cerebral haemorrhage should be treated surgically, and has per- 
formed this operation upon a nun»ber of cases with some degree of success. 
The difficulty is that haemorrhage occurs so rapidly, and the cerebral 
destruction become^ so great during the first hour of the haemorrhage. Even 
in cases of thrombosis and embolism which are severe, Cushing advocates 
exploration and decompression on the correct grounds that the immediate 
danger of death in these conditions is due to csdema raising the intracranial 
pressure beyond the survival limit. Thrombosis and embolism, however, 
allow some scope for medical treatment, which should be the same in the two 
V conditions ; and as I have argued above that medical treatment in cases of 
haemorrhage is useless and cannot avert the fatal result, I advise one line of 
treatment to be taken in all oases of apoplexy. 

From the onset of symptoms in every case, a careful stimulant line of 
treatment must be adopted, and all depletive measures that may be calcu- 
lated to lower the blood-pressure and diminish the force of the cardiac action 
should be scrupulously avoided. It has been pointed out in the preceding 
passages how much the local and general symptoms of apoplexy are the result 
of cerebral ischsemia produced by the raised intracranial pressure, either from 
hsemorrhage or from oedema, and how nature attempts to combat this 
ischaemia by a reflex raising of the blood-pressure, to keep the cerebral circula- 
tion going, and that how when the intracranial pressure exceeds that of the 
mean intracranial venous pressure, death must at once result from stoppage 
of the Cf'rebral circulation. As Thomas truly emphasises, “ How can the 
lowering of arterial blood-pressure possibly help such conditions ? Absolute 
rest is, in the first place, essential when prodromal symptoms appear, and at 
the onset of an attack diflusible stimulants in the form of alcohol and liquid 
food ; the heart’s action may be improved by strychnine, while restlessness 
may be combated with bromides. If the patient is conscious, he should make 
as little effort as possible. His head and shoulders should be raised, special 
care being taken that the neck is not bent, and that nothing shall interfere 
with the return of blood from the head. If there is unconsciousness with 
stertor, the head and shoulders should be turned upon one side, so that the 
tongue ahould not fall back and impede respimtion. If there be much 
cyanosis from impeded respiration, as is often seen in plethoric subjects, it is 
advisable to withdraw blood by venesection, for such relief of embarrassment 
acts as a stimulant to the circulation. Purgation should be avoided, and the 
bowel relieved at intervals by enemata. Stimulating food in a liquid form 
should be administered with stimulants at regular intervals ; and if there is 
anv difficulty in swallowing, the food should be administered with the nasal 
tube. The bladder should be carefully watched from the first, lest retention 
should occur, and the catheter passed when necessary. Lumbar puncture, 
should always be performed for diagnostic purposes, and it frequently gives 
relief from symptoms due to the h^h intracranial pressure. I have many 
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times seen consciousness letbrn within a few minutes oi lumbar puncture, 
when much fluid can be withdrawn. It is advisable to withdraw all tbr 
fluid which will run out at a rate above the normal. When bloody cerebro- 
spinal fluid or pure blood is met with, the lumbar puncture should be 
frequently repeated* for the relief of symptoms. Bed-sores and hypostatic 
bronchitis must be avoided by the usual measures. In the cases that survive 
the first few days, passjve movements should be used daily to all the joints 
of the affected side in hemiplegic cases, for this Vill obviate the painful rest 
adhesions which form in the joints of tlfe paralysed limbs, and especially 
in the shoulder joint, and subsequently cause so much pain and misery to the 
patient. With returning power, massage and passive movement should be 
used to the affected limbs, but electricity should not be used, since it tends 
to increase spasticity. A hemiplegic i>atient after apoplexy, should be got , 
upon his legs and encouraged to make attempts to walk as early as e\er 
the returning power allows any possibility of the attempt. 

SINUS THROMBOSIS • 

Thrombosis of tlie cerebral sinuses may occur rarely as a primary 
condition, or it may be secondary to infective processes spreading to the 
sinus<»s from contiguous infected regions. 

Etiology. — Primary thrombosis is a rare condition. It i^said to affi ct 
the superior longitudinal sinus most commonly. It is more common in the 
first year of life than at any other period, when it may follow diarrhoBd, 
bronchitis or the conditions of exhaustion met with in tuberculous disease 
and in congenital syphilis, and it may follow acute diseases such as mea*<ies, 
diphtheria, etc. It occurs after puberty especially in connection with 
ansemic states, and particularly with chlorosis. In chlorosis, among 82 cases 
of cerebral thrombosis, 78 cases were of venous thrombosis and 32 were cases 
of sinus thrombosis. Such eases are said to be often fatal. It may also occur 
at any age, up to advanced old age, in the terminal stages of cancer, phthisis 
and other chronic diseases. 

The essential cause of secondary thrombosis is the advent of micro- 
organisms to the sinuses. The infection is often a mixed one, but the 
common organisms present are streptococcus, pneumococcus and Bacillus 
eoU, The sinus may become infected as a part of a general pyssmia, or 
infection may spread directly through its wall from a focus of local disease, 
most commonly from an extradural abscess. In most cases, however, the 
sinus becomes infected from a local spreading septic thrombosis of the veins 
which open into the sinus, ^rom an infected spot at a distance. Thrombosis 
of sinuses may also occur from injury, as by bullet wounds and fractures of 
the skull, and may also result from surgical procedures in the region of the 
sinuses. 

Pathology. — The affected sinus is bulged and distended, and feels to the 
touch as if it were injected with a solid mass. In the infective forms, the 
clot may very quickly break down into pus, and general pyasmia result. 
When the supenor longitudinal sinus is thrombosed, there is marked con- 
gestion of the convolutions of the conveidty of the brain, often with cord-like 
clot-distended veins. There is bloody serum in the sub-arachnoid apace 
contaminating the oerebro-apinal fluid withdrawn by lumbar puncture. 

^ 98 
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Later, there is e3Q!:ensive bilateral softening cof the cerebral hemispheres, 
most marked in the paracentral and surrounding convolutions. The 
cavernous and lateral sinuses do not drain the brain directly, and blocking 
of one of them does^ not cause so much cerebral disturbance, on account of 
the presence of alternative paths for the blood. Thromkoais of the cavernous 
sinus, however, may extend to tlie ophthalmic veins and cause blindness 
with an aneemic and infarcted condition of the retina. The nerves which 
lie in its outer wall, namely, the third, the fourth, ^he ophthalmic division 
of the fifth and the sixth nerves, may be paralysed. 

Symptoms. — The clinical aspect of this condition is made up of three 
groups of sym])tohis — (1) tlie general signs of some bodily condition 
likely to be associated with thrombosis, such as marasmus, chlorosis, pyajmia, 
local cranial injury or scj)1ic disease of cranial bones and neighbouring 
tissues; (2) general signs of intracranial distur])ance, which will depend 
upon how much the cerebral circulation is upset by the blocking, and which 
will be severe in cases where the superior longit-udinal or the straight sinus 
js affected, and perhaps altogether absent where the cavernous sinus or 
the lateral sinus is affected; and (3) local signs of blocking of an individual 
sinus. 

The gcncial signs dei)end upon congestion, cederna, meningeal exudation 
and increased intracranial pressure. Headache, drowsiness, deepening into 
coma, and vomiting are common, while delirium and convulsions may occur. 
Papillcedema* js not infrequent, while head retraction and rigidity of the 
neck, trismus, strabismus, inequality of the pupils, nystagmus, and irre- 
gularity of pulse and respiration may occur. In infective thrombosis, high 
pyrexia and rigors are the rule. 

Local Signs. — Sufcrior longitudinal sinus , — The general signs are severe 
and convulsion is common, and bilateral herni paresis or paralysis is likely 
to develop. There may be cyanosis and oedema of the forehead. The 
angular parietal and temporal veins may be distended, and in rare cases 
thrombosed. 

Lateral simts , — The clot may extend into the jugular vein and cause 
pain and stiffness on that side of the neck, and occasionally the thrombosed 
jugular vein may be felt beneath the anterior border of the sterno-mastoid 
as a tender solid cord. There may be tenderness and swelling over the 
region of the mastoid emissary vein. 

Cavernous sinus . — There is oedema of the orbit, with proptosis and oedema 
of the conjunctiva, forehead and face. Amblyopia or blindness is the rule. 
Ophthalmoscopic examination reveals swelling of the disk with multiple 
haemorrhages. Paralysis of the ocular muscles and anaesthesia of the eye 
on the same side may also occur. 

Diagnosis. — If local signs, which give conclusive external evidence of 
sinus thrombosis, are absent, it may be very difficult to distinguish this 
condition from meningitis, abscess, encephalitis or other intracranial lesions. 
The septic forms of meningitis should be distinguished by the polymorpho- 
nuclear leucocytosis in the ccrebro-spinal fluid. It must be remembered, 
that in the primary forms of sinus thrombosis in children, a copious l^mjjho- 
aytosis is met with, which may cause confusion with tuberculous meningitis. 
Abscess and sinus thrombosis often exist together. 

Prognosis. — This disease is, as a rule, rapidly fatal from ever-incrcasing 
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intracranial pressure ; but seme subjects, both in the x^pn-infective and in 
the infective forms, survive. This is especially the case when the throm- 
bosis is confined to one cavernou^ sinus. Cases of infective thrombosis of 
the lateral sinus following middle-ear disease have often been saved by timely 
surgical interference with ligature of the jugular vein and of the lateral sinus 
on either side of the thrombosed area, and with incision and turning out of 
the clot. 

Treatment. — Beyond vigorous prophylactic eneasures against the causes 
of this condition and the palliative treatment of symptoms, surgical measures 
in cases of local infective origin alone are of avail. Further, in dealing with 
injuries of the skull in the region of the superior longitudinal sinus, trephining 
and exploration should be undertaken with a clear understanding of possible 
thrombosis of the sinus, and its appalling results. 


APHASIA AND OTHER DEFECTS OF SPEECH 

General Considerations. — The function of speech, which is the highest 
and most recently evolved human function which we have any means of 
directly analysing, has as its anatomical substratum a region of the cerebral 
convolutions situated in the left hemisphere and having its centre a little 
behind the middle of the first and second temporal convolutions. It is 
limited above by the posterior limb of the Sylvian fissure, occlipics probably 
the tip and the whole external convexity of the left temporal lobe, and spreads 
backwards into the supramarginal and angular gyri, while it extends for- 
wards over all the convolutions of the insula and possibly to the posterior 
ends of the second and third pre-frontal gyri of the left side. 

This “ speech region of the brain comprises not only the cortex but 
also the subcortical white matter which carries the paths of communication 
between the speech region and otlier f)arts of the brain. Posteriorly it 
receives an important white tract which conveys incitations from the visual 
region of the cortex situated in the cuneus and posterior pole of both 
cerebral liernispheres. An interruption of this tract results in the condition 
known as “ pure word-blindness,” or inability to appreciate written speech. 
Upon its deep aspect the speech region of the convolutions receives the 
temporal projection of fibres conveying the auditory impressions, and destruc- 
tion of this system by a lesion undercutting the convolutions in the centre 
of the temporal lobe produces ** word-deafness,” or inability to appreciate 
spoken language. In this same region another set of afierents impinges upon 
the speech area which convey the muscular sense impressions and other 
sensory impressions whiefi are produced in the movements of articulation 
and which are the only guidance which the “ deaf mute ” has in the know- 
ledge of correct execution in his articulation. 

A lesion deep in the temporal lobe which interrupts both the foregoing 
paths, isolates the speech region from any appreciation of correct execution, 
with the result that spoken language becomes unshapen and degenerates 
into a voluble jargon. ” jargon aphasia.” 

In the anterior half of the speech area a tract of white fibres gath§rs 
by degrees, and passing forward constitutes the bulk of the temporal 
isthmus,” which joins the temporal lappet to the insula, and runs beneath the 
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insula to the region beneath the first and sedbnd pre-frontal convolutions, 
from whence it is connected with the pyramidal path of the left side, and by 
way of the corpus callosum with the pyrjvmidal path of the right side. This 
is the executive outgoing path for speech impressions and a complete lesion 
of this path, as by a limited subcortical lesion underlyhig the posterior end 
of the left third pre-frontal gj^us and anterior part of the insula, will result 
in complete inability to exteriorise either spoken or written speech — “ pure 
aphasia *' and “ pure agraphia.” 

In the speech area of the brain thus limited, little or nothing is known of 
any localisation of function. It is generally held that there is a gradual 
passing over from teceptive function (appreciation of spoken and written 
language) in the posterior regions, to executive function (exteriorisation of 
spoken and written language) in the anterior regions. And even this vague 
localisation is probably due to the fact that the incoming tracts from the 
visual, auditory and sensory systems which join the speech area in its posi erior 
half and the outgoing tract which leaves it anteriorly, neither end abruptly 
(Uor gather abruptly, but do so gradually, and therefore lesions of the posterior 
region will interfere more with the receptive paths and those of the anterior 
region with the outgoing path. 

Inasmuch as the phenomena of “ word-blindness ” and “ w’ord-deafness,” 
as well as executive aphasia ” and “ agrapliia ” result from lesion of the 
speech area, these seem to result from lesion of the tracts concerned and not 
from interference with the function of the cortex. These phenomena are of 
common occurrence in connection with lesions of the speech region and, in 
the hands of Broca, Wernicke, Kussmaul, Lichtheim and others, led to the 
formulation of localised areas of the cerebral cortex with specific functions 
in regard to speech. Thus, Broca’s centre in the cortex of the posterior 
part of the left third pre-frontal convolution was the motor centre for spoken 
language, while Exner’s centre in a similar position in the second left pre- 
frontal gyrus was the motor centre for written language. The “ auditory 
word-centre ” in which auditory memories of words were stored was in the 
cortex of the first and second temporal gyri, and the visual word-centre ” 
in which visual memories for words were impressed was in the cortex of the 
angular gyrus. These various centres were connected together by to-and- 
fro paths which could be separately affected by a lesion, and the attempt 
was made to explain the multitudinous and varied phenomena which occur 
in lesions of the speech region by damage to one or other of these hypothetical 
word-centres or to their connecting paths. The result was highly unsatis- 
factory, for the cases generally refused to correspond with the theories 
clinically,, and practically never corresponded pathologically. Dejerine, by 
his discovery that a subcortical lesion in the right place could produce ” pure 
aphasia and agraphia ” at the front end of the speech area and ** pure word- 
blindness ” at the posterior end, the cortex being intact, went far to make 
untenable the theories of narrow localisation of function within the speech 
centre. Subsequently the work of Pierre Marie, Head and others has placed 
modem conceptions of speech function upon a lees artificial basis. 

The speech function seems to be concerned with the left hemisphere of 
the brain alone in right-handed persons, and this is explained by the major 
potential of the left hemisphere for receptivity and education associated 
with the major use of the right hand through the countless ages of humanity. 
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Left-handedness is usually aisociated with a transfer of ^he speech function 
to the right hemisphere, but there are exceptions to this rule. 

The possibility of the transfer^ce of the speech function from the left 
to the right hemisphere is great during childhood, to the extent that no lesion 
of the speech region*of the left hemisphere, however extensive, causes lasting 
loss of speech in a child under the age of six years, provided sufficient in- 
telligence remain. Aft^r this age the possibility of such compensation by the 
right hemisphere for lesions in the left hemiUphere seems gradually to 
dimmish and to occur but little after aduk life is reached, but even in adult 
life remarkable exceptions to this rule are seen. 

The descending paths from the brain by which splhech is executed are 
the pyramidal paths. The pyramidal fibres for the movement of lips, tongue, 
larynx, etc., are situated exactly at the knee of the internal capsule, and 
boar the name ** geniculate fascicle.” The speech area of the cortex seems 
to command both rigid and left pyramidal systems equally, so that no lesion 
of one pyramidal system is ever productive of speech defects, either aphasio 
or dysarthric. • 

From this it follows that aphasia, word-blindness, word-deafness, amnesia, 
etc., only result from lesions of the convolutions and of the white matter 
closely underlying the convolutions, and never from lesions of the deeper 
parts of the corona radiata and capsules. 

When, however, both pyramidal systems are involved, a^ for exaniple, 
by bilateral lesions of the brain, or by lesions of the brain stem which involve 
both pyramidal systems where these are contiguous, or by neuronic degenera- 
tion of the pyramidal systems in general, then defects of speech execution 
arise comparable to the spastic paralysis of hemiplegia. These do not 
concern the pattern of speech, but solely the articulation, which becomes 
slow, clumsy, and slurring and indistinct, from weakness of movement, 
stiffness of the muscles concerned, and inability finely to adjust the stop 
positions at which the consonants are made. This condition, which is known 
as spastic dysarthria,” is commonly met with in double hemiplegia, in 
lesions of the brain stem involving both pyramidal tracts, and also in the 
tonic form of progressive muscular atrophy. In older writings it is often 
referred to under the most inappropriate name of ” pseudo-bulbar paralysis.” 

When the lower motor neurons subserving the speech mechanism are 
bilaterally affected, a very similar dysarthria results, from the weakness and 
inaccuracy of the movements thus entaded, which is known as “ flaccid or 
atrophic dysarthria,” and which is met with in lesions of the medulla 
oblongata of all kinds, in progressive muscular atrophy, and in peripheral 
neuritis. 

Lesions of the vermis of the cerebellum and of the cerebellar connections 
of the medulla oblongata are productive of a peculiar defect of articulation, 
ataxic dysarthria,” in which slurring, syllable-stumbling, syllable-elision 
and undue separation of syllables are conspicuous, and this sometimes de- 
serves the name often used for it — staccato or syllabic utterance. Ataxic 
dysarthria is common in disseminate sclerosis, Friedreich’s disease and in 
cerebellar disease. Aphonia, which is the loss of the vocal element in speech, 
the articulatory being preserved, is met with in bilateral complete paralysis 
of the larynx, as a reflex condition in affection of the vocal cords and as 
an hysterical manifestation. Mutism is invariably a symptom of hysteria. 
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Vascular Supj^Ly. — The speech area of the left cerebral hemisphere is 
supplied almost exclusively by the left Sylvian artery, the anterior branch 
of which supplies the posterior ends of the second and third pre-frontal gyri, 
the anterior part of the insula, and the sub-lying white ^matter. Lesions of 
this branch are apt to destroy the subcortical white matter containing 
the out-going path from the speech area — ^the so-called motor aphasia,’* 
“Broca’s aphasia,” or “ ppre aphasia” resulting, recording to the exact 
situation and extent of the lesion. The posterior branch of the Sylvian 
artery running in the Sylvian fissure supplies the rest of the speech area, 
and lesions of this vfissel are productive of tlie so-called ** sensory aphasia,” 
Wernicke’s aphasia,” or “ total aphasia,” according to the extent of the 
lesion. There is, however, a deep branch of the posterior cerebral artery 
via the calcarine artery, which supplies the white matter beneath the posterior 
limits of the angular gyrus, and a lesion of this branch, by severing the in- 
coming path from the visual area in the cunei to the speech area, may cause 
“ pure word blindness ” as an isolated phenomenon or in conjunction with 
flight hetnianopia. 

Lesions responsible for Aphasia. — By far th^■ most common cause of 
aphasia, in all its degrees and varieties, is vascular disease, usually throm- 
bosis, less commonly embolism, and only in the rarest cases haemorrhage — 
for the reason that the two former lesions often affect the vascular supply 
of the superfirial parts of the hemisphere, whereas haemorrhage is generally 
situated deeply ; moreover, cases of cerebral hcemorrhage rarely survive 
the occurrence for more than a few hours. Cerebral tumour is the usual 
lesion causing ajihasia of gradual onset, and is perhaps the only known cause 
of isolated “ word-deafness ” and of “ voluble jargon aphasia,” for it is the 
only conceivable lesion wLich can undercut and, therefore, isolate the temporal 
convolutions without otherwise interfering with their function. Inflam- 
matory conditions of the br lin seem seldom to occur as factors of aphasia. 
One may meet with transient ayraiitoms of this order in connection with the 
various forms of meningitis, and also in encephalitis, but 1 have never seen 
any permanent form of aphasia resulting either from polioencephalitis or 
from lethargic encephalitis. Traumatic lesions of the speech area which are 
common in times of war are often from their succinct nature productive of 
most valuable cases of aphasia from the point of view of the analysis of 
speech function. Aphasia may occur as a transient phenomenon in epilepsy 
and in migraine, of which disease it is a well-known sign. It may also be met 
with in ura3mia, in the “ nervous ” attacks of high arterial pressure without 
albuminuria, and in the “ congestive ” attacks of general paralysis of the 
insane. ^ « 

Physiological Considerations. — A useful conception of the physiologi- 
cal mechanism of speech is most easily arrived at by a consideration of the 
way in which speech is acquired by the infant in the piocess of its develop- 
ment. Within a short time after birth the child begins to recognise the 
nature and uses of some of the objects in the world around it, and to express 
its simple conscious process by gestures, and it early appreciates the “ gesture 
language ” of those around it. The “ mimesis,” or gesture language, thus 
e^ly impressed and expressed, remains throughout life the most stable, the 
least vulnerable, and the longest lasting of the methods of receiving and com- 
municating ideas. Even when the function of speech is reduced to annihila- 
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tioQ by lesioDs of the speech area, mimetic language remains, and it only 
disappears when intelligence or consciousness is reduced to a low ebb. 
Long before it is able to utter any articulate sound, the infant learns to 
connect certain sounds which it hears with certain objects and with certain 
events, and the mediorics of these *auditory patterns first implanted serve 
by far the most im])ortaut function in the processes and expressions of thought 
throughout life. Whereas we rely upon our visual memories for our re- 
membrance and intelligence in general matters^ almost exclusively, yet as 
regards speech we rely upon auditory memories to a very large extent, and 
of course those who have never learned to read do so exclusively. The 
process of recall, bolli in silent thought and in speakiTig, is the revival of 
auditory patterns We are, therefore, strong “ visuals ” as regards general 
memory, but strong “ auditivea ’* as regards speech memory, and the relative 
strength of the two functions varies somewhat in individuals, according to 
personal idiosyncrasy and to education, and this indivitlnal variation is some- 
times apparent in the phenomena of aphasia. From the original connection 
with hearing, the memories of speech p-itterns come to be located in tha^ 
part of the brain associated with tilv. auditory function— in and around the 
temporal lobe. Later, guided by the auditory mtmiorics, the child begins 
to express himself in articulate speech and he does so by the revival of 
auditory memories. 

It is essential to bear in mind that all motor processes hav*^ been evolved 
from reflex actions, and that all living motion is sensory-onginated, sense- 
guided and sense-governed, and that a motor process of itsell Las no proved 
conscious concomitant, our consciousness of motor processes being the 
consciousness of the sensations which accompany the movement, or which 
result from the movement. In speaking, for exaini)le, we gain the know- 
ledge that wc have spoken what we wished correctly by the immediate back- 
lash of our voices sounding in our ears, and also by tlie sensation of correct 
articulation which readies the sensorium from the executive organs. The 
knowledge of correct execution so gained fortifies and increases the functional 
stability of the speech area, and Ls of immense importance in the speech 
function. If it be absent owing to a lesion isolating tlie speech area on the 
incoming side, speech degenerates into a jargon and soon becomes impossible ; 
just as in tabes the walking becomes irregular from loss of the muscular 
sense conveyed in the posterior columns, and ultimately standing becomes 
impossible. 

When at a considerably later and less impressionable age the child learns 
to read and to write, certain visual patterns (letters, words, sentences) become 
connected with certain objects and ideas, and become linked on to the already 
well-established auditory memories of speech. The meaning of the visual 
symbols is learned by the child from the meaning of the word or pattern 
spoken, which he already knows well, and the already developed auditory 
speech function serves as the instructor of the visual speech function, and 
throughout life remains the more potent, more dominant and less vulnerable 
function of the two. 

Later still, in learning to write, the child relies upon his visual memories, 
and as his knowledge of correct execution in writing is largely visual and 
only in minor degree common sensory irom the movements of the hand in 
writing, it follows that the function of exteriorising speech by wrilbg becomes 
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intimately connectji^d with and a part of the tisual speech fonction, and is 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus, be seen that there a/'e not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
speech on the one hand, and the visual memories of language and the execu- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which hav'e their seat in the 
same anatomical substratum. Supposing that in later years the child learns 
a language in addition to his mother tongue, there b no fresh organisation 
of speech centres, but he impresses a further function — another set of speech 
patterns — upon his “already trained speech mechanism, but this added 
function will never be so deeply impressed as that of the mother tongue, and 
when the speech region of the brain is damaged the less impressed function 
will tend to be lost first and most. 

It is a general principle that when the speech area is damaged the speech 
function becomes depressed as a whole, vrith the' result that function is lost 
jin order of its depth of impression. For example, with any lesion of the 
speech area which does not conspicuously involve the incoming and outgoing 
paths the first signs likely to appear are depression or l(>ss of the visual speech 
function, for this is much less deeply impressed than is the auditory speech 
function. This loss will be greatest upon the executive side and less upon 
the receptive side, for the receptive side is always more deeply impressed and 
functionally more stable. With an increasing lesion, as more and more 
of the speech area is involved, the auditory spec'ch function will be involved 
first upon the executive side, and last and least upon the acceptive side. 
This principle first came into prominence many years ago with the general 
recognition of the clinical fact that the greater number of the cases of Broca’s 
‘‘ motor aphasia,” even though the lesion was subsequently showm to be 
confined to the base of the third pre-frontal g3T:us and neighbouring part of 
the insula, showed for a time after the occurrence of the l(*sion, relative or 
complete inability to recognise written language — in other words, they were 
word-blind, although intelligence was good and there was no lesion in the 
region of the angular gyrus to account for the loss of visual speech. And it 
was emphasised by the many reported cases in which complete inability to 
speak was caused by a lesion confined to the temporal lobe. 

Diaschisis. — Von Monakow gave this name to the dropping out of 
function in terms of the depth of impression of function. The term actually 
means “ breaking of the spiapses,” and he applied the principle of diaschisis 
to the brain generally to explain the local loss of function in regions far 
distant from the lesion, but functionally connected with the damaged region. 
At the present day the term is used with a functional meaning only, for it 
is obvious that it can have no anatomical meaning. 

The loss of the less deeply impressed elements of the speech function 
in regular order is sometimes well exemplified in aphasic persons who are 
facile in many languages. This principle is no more than a restatement of 
the well-known fact that as age advances, the nervous system is less im- 
pressionable and at a lower functional level, and, therefore, that memories 
of^yecent events are much less vivid, more easily forgotten and much more 
difficult of recall, than are memories of long ago. 

Symptoms. — So far the varying degrees of word-blindness, word-deafness, 
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aphasia and agraphia from kisions of the speech area, h%^e been attributed 
in this account of the subject to sub-cortical lesions of the incoming and 
outgoing paths on the one hand, jind functional depression of the speech 
mechanism as a whole on the other hand. It remains to make some attempt 
to elucidate the functions of the cortex of the speech area, or rather to suggest 
what defects may result when this cortex is damaged. It will be obvious 
that lesions confined to the cortex of this area alone are almost unknown. 

Small lesions of the convolutions of the size (ff a sixpenny piece seem to 
produce no defects at all, and this is perkaps true of all the regions of the 
cortex of the brain. There can be, therefore, no narrow localisation of 
function, and there must be capacity for compensation fbr such small lesions 
in the surrounding undamaged cortex. With larger lesions of the cortex, 
and in proportion to their extent, mutilation of the patterns of speech, slow- 
ness of utterance, inability to find the words (inability tc recsl*), especially 
nominals, and above all isolated nominals, and finally confusiofi oi speech 
intelligence occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed* 
stammering, and I have seen two cases in which the end result after great 
improvement was indistinguishable from ordinary stammering even as to 
the words, thus con ituting a jargon utterance. This condition is at once 
distinguishable from true jargon a])hasia, since the former is slow and halting 
whereas the latter is facile and voluble. Misplacement of words and the .use 
of wrong words is common and is called “ paraphasia.** S tendency to 
repeat a word once pronounced is sometimes present and bears the name 
“ echolalia.** The same faults occur also in writing, as faulty spelling, mis- 
placement of letters and words, wrong words, “ paragraphia ** and ** echo- 
graphia.** Dr. Head has classified those defects which may be due to the 
cortical lesion as (a) Verbal and Syntactical, w^hich have to do with the faulty 
pattern of speech, (b) Nominal, which are the dilliculties of recall, and (c) 
Semantic, which are the troubles of confused speech intelligence ; and he 
suggests that the first of these groups is associated more particularly with 
damage to the anterior half of the speech cortex, and the second and third 
groups with damage to the posterior half, it is quite certain that these 
three groups make their appearance in this order with an increasingly ex- 
tensive lesion of the speech area. Much defect of general intelligence always 
accompanies severe damage to the speech area, and this will be readily under- 
stood from the very large role which speech patterns play in the working of 
thought. Difficulty in the recall of w'ords and speech patterns, which has 
been termed “ verbal amnesia ** or “ nominal deficiency,** is a characteristic 
feature of lesion of the speech area, and as a purely functional defect is a 
common experience in all ol us when we are at a loss for a word or a name, or 
fail to express our meaning clearly, especially w hen the physiological level 
of the speech function is depressed by stage fright, or lack of confidence, or 
other embarrassment in consciousness. This difficulty is greatest with 
spontaneous revival than with recall, which is “ kicked up ** by direct sensory 
stimulation. For example, an aphasic person who is unable sponteneously 
to utter a word, may repeat the word at once when it is spoken to him, when 
he sees it in writing, or when the corresponding object is shown to him. It 
is greater with single words, especially with nominals, and less with sentences. 
For example, a patient was asked to say “ No,** and after vain endeavours 
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he ended by saying, “ I can't say * No,' sir.'^ Here the impossible word 
was brouglit up in the run of the pattern. It is important in this connection 
to bear in mind that we do not speak in the letters of the alphabet, nor in the 
words of our dictionary, but in a running pattern of sound. The pattern or 
context provides the meaning, while the individual worfls are negligible and 
have no meaning unless we put them into another pattern by parsing them. 
During the long ages in which man spoke before thejnvcntion of writing, he 
used the running pattern of'sound, not yet arbitrarily made up of letters and 
divided into separate words. Fr6m this will be explained why an aphasic 
will often gather something from a sentence or speech pattern when he 
accepts no meaning troin a single word, and why he may be able to put forth 
a proposition in the form of a stmtence when ho cannot utter any one of the 
words composing it singly. The power of the pattern in aiding revival is 
very great ]>oth from sequence rhythm and musical quality. As examples, 
an a^iiiasic who has no utterance spontaneously^ is told to count with his 
interlocutor. The interlocutor begins counting, the aphasic joins in. The 
cuterlocutor then stops, but the apiiasic continues counting, carried by the 
sequence rhythm. Again, a patient under ray care totally aphasic from a 
puerperal thrombosis, who had no speech acceptance and no speech utterance, 
was observed to join in with a hymn that was bein^^ sung in the ward and to 
sing lustily with only the slightest mutilation of the pattern. On the next 
occasion that,jt.his hymn was sung, orders were given for the singing to stop 
suddenly in the middle of a verse, wfien the aphasic patient went on singing 
alone, and the music continuing, slie finished the hymn. Tl)is case clearly 
proves that the condition was not one of destruction of centres in which 
speech reception and speech exteriorisatiou were concerntMl, but it was one 
in which the sjieech function as a whole was depressed beyond power of 
physiological action from a lesion of the speech area, but yet could be roused 
into a condition of ndatively high activity by the emotional element of 
rhythm and music. Dr. Hughlings Jackson reported a case of the inmate 
of an infirmary who had been bedridden and without utterances for years 
by reason of a Sylvian thrombosis, who waking in the night to find his ward 
in flames was so stirred by the prospect of being immediately roasted, that 
he shouted “ Fire ! fire ! ” with such vehemence as to summon the assistance 
by which he and his fellow inmates were saved. 

The same phenomena are observed upon the acceptive side of spcecli as 
have been just exemplified upon the expressive side. Dr. Head lias shown 
that patients who S(;omed entirely unacceptive of spoken and written speech 
could stijl match an object with its name, or a colour with its name, from 
among a set of objects, colours and names presented simultaneously. Here 
the .sensory stimulus of both the object and its printed name served to rouse 
the speech function into some degree of recognition. 

The confusional or semantic defects of speech function are met with in 
extensive damage to the speech area, and are usual as immediate and 
transient phenomena in all suddenly occurring lesions of the speech area. 
There is general mental dullness, with varying degrees, usually severe, of 
depression of speech function, and much confusion, both on the acceptive 
aCid expressive side, when any of these functions remain, and the results 
of the examination of the speech faculty are apt to vary very much from 
moment to moment, for attention is very difficult to hold and tlie patient 
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easily fatigued and bored. * Severe degrees of this form of defect may be 
associated with inability to recognise objects — “ object-blindness,” and with 
loss of ability to convey ideas by goeturc — “ amimia.” 

Prognosis. — In attempting to estimate the degree of recovery which 
is likely to occur in cWs of aphasia,* it is necessary first to bear in mind that 
sudden cerebral injury is apt at first, by the process which has here been 
described as functional depression or “ diaschisis,” to cause very wide loss 
of function, though the lesion may not be very dktensive. A total aphasia, 
for example, is often the immediate result M a lesion of moderate size. Such 
phenomena last usually not longer than a week, and until they have passed off 
it is impossible to make a definite statement, either asibo the extent of the 
lesion or the likely degree of recovery. Speech may be regained by two 
entirely separate processes — cither by recovery of function in partly damaged 
and functionally depressed areas, or by compensatory activity in the potential 
8])eech area of the undamaged liemispberc. The possible recovery of function 
will depend upon the nature of the lesion and upon its extent. It will be 
greater when a lesion may be judged to be one of pressure rather than oS 
actual destruction, if such pressure be removable, as in sub-dural haeinor- 
rhage, abscess and gumma, and least when widely spread arterial disease and 
a failing heart suggest that the lesion is a thrombosis, and when an irre- 
movable tumour is present. The greater the extent of the lesion if it be 
])resumably from vascular occlusion, as judged by the as^ciated signs, 
paralysis, anaesthesia and hemianopia, the h‘ss is the chance for functional 
restitution, as there is then little hope of any useful restoration of the circula- 
tion through collateral vessels. When the lesion is deeply seated, as, for 
example, a lesion of the left internal capsule, producing dysarthria, the 
probability of recovery is great, as there is an alternate path for speech 
execution, by way of tlic corpus callosum and right pyramidal path. The 
capacity of transference of function from a damaged speech area to the 
corresponding region in the other hemisphere, varies so much in individual 
cases that few definite statements can be made with regard to prognosis, 
but as a rule the younger the patient is, the more certainly does this com- 
pensation occur. In children under the age of six years, unilateral lesions 
produce no permanent speech defects, provided sufficient intelligence re- 
mains, but even to this rule some important striking exceptions have been 
recorded. When adult life is reached, transference seems to occur but little, 
yet in a few recorded instances destruction of the posterior half of the 
speech are.a has been followed by an almost complete restoration of speech 
function. 

Treatment of Speecdi Defects. — A careful and patient system of 
re-education in speech, such as is used in teaching mentally deficient children, 
is often of great value in all forms of speech defect. From the amount of 
labour that the teacher has to expend for very little progress made, this 
treatment is not often given a fair trial. A fair degree of intelligoucc must 
be present, and care must be taken that the lessons are not prolonged to the 
production of the boredom, with accompanying inattention and confusion, 
which occurs so readily in aphasic patients. The utterance of a simple 
vowel sound should first be taught, then that of the several vowel sounds, a«id 
afterwards that of consonants and their combinations, and the patient should 
be directed while learning to watch the movements of the lips, etc., of the 
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teacher. The simnltaneous presentation of ah object with its spoken and 
written name is often helpful in stimulating the remains of speech function 
into activity. An in|;elligent patient soon comes to recognise under such 
tuition that he has no paralysis of the articulatory mechanism. 

Testamentary Capacity. — No rule 'can be laid doifn as to the capacity 
of a person sufEering from speech defects to exercise civil rights and to make 
a will, and each case must be judged upon its owq. merits. The first and 
^l-important consideration' is the degree of intelligence, and when this is good 
it is essential for such capacity thut there should be some mode of cognition 
and of expression left. Pure word-blindness and the extremely rare condi- 
tion of pure word-dfeafnoss do not interfere with the exercise of civil rights, 
for the patient can understand what he hears in the first case, and what he 
reads in the second, and in both conditions can express himself both in speech 
and writing. In cases of pure aphasia and pure agraphia there is complete 
civil capacity, but when, as usually happens, the two conditions co-exist, 
though intelligence and the receptive side of spt'.ech may be but little im- 
{)aircd, yet the expressive side of speech is reduced to gesture, and extreme 
difficulty may be met in ascertaining the patient’s wishes. Auditory amnesia, 
and combined auditory and visual amnesia, and confusioual defects, except 
in the slightest forms, interfere seriously with testamentary capacity and 
with capacity for exercising civil rights. In such cases there is gn^at loss 
both on the acceptive and on the expressive sides of speech, with confusion 
of memory and impairment of intelligence. Most satisfactory results have, 
however, many times been brought about in aj)parently hopeless cases by 
careful, sympathetic and repeal'd procedures, in which the properties to 
be bequeathed and the likely legatees are ass(‘mbled before the patient, 
thus allowing the testator to match the gift with the recipient. The pro- 
ceedings should be conducted in the presence and under the direction of a 
physician thoroughly conversant with the subject of aphasia. All concerned 
should bear two points in mind, the one being that the wishes of the legator 
must be paramount, and the othcir that an obviously just will is most 
difficult to upset in a court of law. 

The Method of Examination of patients suflering with speech defects 
should be in accordance with some definite scheme so drawn up as to test 
each function of the complex physiological process of speech. 

The following scheme is convenient : (1) Is the patient right- or left- 
handed, and, if the latter, did he write with the right hand ? (2) What was 
the state of education as regards reading, writing and foreign tongues ? (3) 
Does he understand the nature and uses of objects, and can he understand 

E antomime and gesture, or express his wants thereby ? (4) Is he deaf ? 

E so, to what extent, and on one or both sides ? (5) Can he recognise 
ordinary sounds and noises ? (6) Can he comprehend language spoken ? If 
so, does he at once attempt to answer a question ? (7) Is spontaneous 
speech good 1 If not, to what extent and in what manner is it impaired f 
Does he make use of wrong words, recurring utterances, or jargon 1 (8) Can he 
repeat words uttered in his hearing 1 (9) Is the sight good or bad, is there 
hemianopia, or papillocdema 1 (10) Does he recognise written or printed 

speech and obey a written command ? If not, does he recognise single words, 
letters, or numerals ? (11) Can he write spontaneously ? What mistakes 
occur in vrriting t Is there paragraphia ! Can he read his own writing 
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some time after he has wriHcn it ? (12) Can he copjs written words, or 
from print into writing 7 Can he write numerals or perform simple mathe- 
matical calculations 7 (13) Can he ^ead aloud 7 (14) Can he name at 
sight words, letters, numerals and common objects 7 (15) Can he write 
from dictation 7 (16) Can he matXsh an object with its name, spoken or 
written, when a series of objects and names are simultaneously presented 7 
(17) Any other tests, eipotional, rhythinical, or musical, which may raise the 
physiological level of the speech centres. (18) Any other means of proving 
in what way he can receive and express idjas. 

Impediments of Speech 

L Stammering or Stuttering. — A spasmodic defect of articulation 
leading to a sudden check in the utterance or words, or to a rapid repetition 
of the consonantal sounds in connection with which the difficulty'arises. To 
the trouble with articulation are often added spasmodic movements of the 
face and head, or indeed of any part of the anatomy. » 

Except in the rarest instances this condition is not associated with any 
structural changes in the nervous system nor in the organs of articulation, 
but it has been observed as the end result of a lesion of the speech area. 
The disorder seems to consist in a lowering of the functional stability of the 
executive speech mechanism by a physiological embarrassment in conscious- 
ness. It is begotten of shyness and self-consciousness. It is never con- 
genital, nor met with in early infancy, but arises at the age when shyness 
and self-consciousness trouble youth most. It is infinitely commoner in 
boys than in girls, for the latter are much less liable to self-consciousness. 
The stammerer never stammers in the speech of thought, nor when talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the embarrassment of self-consciousness is absent, and in the last case 
the element of rliythm and music greatly increases the stability and con- 
fidence of the function. It not uncommonly appears in conditions of de- 
bility, and especially after measles and diphtheria. It has a frequent origin 
in sudden fright, and during the Great War thousands of soldiers who had 
never stammered before were thus afflicted. It is the historical utterance 
of fright and of those who find themselves suddenly “ flagrante delicto.” 
In rebellious cases the element of self -consciousness seems to disappear, 
while the stammer persists as an ineradicable habit, and it is remarkable 
how many suflerers of this class have strong aspirations towards public 
speaking. 

In articulate speech three muscular mechanisms are concerned — (1) 
the respiratory mechanism for supplying the blast of air, (2) the larynx for 
producing the voice, and (3) the muscles of the lips, tongue, jaw, and palate 
for articulation. For distinct speech there must be absolute co-ordination 
of these mechanisms one with another. Consonants are in nearly all cases 
the source of the difficulty in stammering, and while these are all buccal 
sounds, yet some begin with a laryngeal sound, while others are purely ' 
buccal. The former are termed ”-A-^»^«*t 4 fTisonants,” and are B, W, V, Zh, 

Z, Th (as in ” thus ”), D, L, R, G^^sive ‘ -v^.T-tter “ voiceless consonants^’ 
and are P, P, Th (as in “ thin ”), ia. while N, M, and Ng terminal 

are " voiced nasal resonants.” If an -^tes these consonants it becomes 



1566 DISEASES OF THE NERVOUS SYSTEM 

at once clear that jt is the presence of the initial laryngeal element or “voic- 
ing ” which makes the difference between B, V, Z, D, G, and P, F, S, T, K, 
respectively. ^ 

A careful attention to the manner in which the letter sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most commonly with the explosive consonants, P, B, 
T, D, 6, K, and nearly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this diflBculty which 
arises after every pause, most rtammerers speak in a ra[)id monotonous 
fashion. The fault chiefly lies in the direction of energy to articulation 
rather than to pli6nation. The patient held up by his stammer usually 
remains silent, but occasionally, having produced the first sound, he con- 
tinues to repeat it — the reduplication stammer which has been the 
origin for the names “ stammer ” or “ stutter “ by which the malady 
is known. ' 

Often the patient uses a trick or contortion* to prevent the stutter or to 
4 . relieve the feeling of n(-‘rvous tension and embarrassment in consciousness 
which the defect causes, and these tend to become engrafted on him, as (1) 
associated sounds — wdiooping, grunting, crowing, etc. ; (2) habit spasms — 
contortions of the face, limbs, or body, which sometimes take a complicated 
form and exactly resemble the co-ordinated forms of tic. 

Prognosis. — The majority of the cases tend to a spontaneous cure, and 
recovery is fastened in all cases by systematic treatment. In every class 
of case the results of treatment may come slowly at first, but perseverance 
will in almost every case bring success. 

Treatment. — Attention sliould be paid to conditions of general health, 
and to the mental w^ell -being and satisfaction of the child, with plenty of 
scope for pleasure and satisfying occupation. Subjects of a highly nervous 
and sensitive temperament are often much benefited by a course of 
strychnine, bromide and glycerophosphates, and also by aspirin — which 
should always be employed in a stammering child who is suspected of 
being rheumatic. 

The patient should be removed as far as possible from causes tending 
to increase bis self-consciousness and from the ridiculing of his defect, and 
he should have daily speaking exercises. It is well for him to speak, read, 
or recite in a large room alone, loudly, slowdy and distinctly. The following 
system for such exercises is useful : (1) The chest must be kept well filled 
with air. This most important point is often most difficult to the patient. 
(2) He must speak slowly, with a full resonant voice. (3) When he comes 
to the w,ord on which he tends to stutter, he should raise his voice and direct 
his energies to vocalisation, and not to articulation. If the difficulty be over 
a voiced consonant, he must be directed to voice it firmly. If the consonant 
over which he stumbles be a voiceless one, attention must be directed to the 
vocalisation of the subsequent vowel sound ; for instance, in “ pat “ he 
must attempt to vocalise the “ at,” and he will find little difficulty in*pe- 
fixing “ p ” as the syllable is uttered. (4) Gymnastic and singing exercises 
are valuable additions to treatmr£>t)( 3 ij %ould associated movements be 
present, the speaking exercises may If no^^ed on in front of a mirror, so that 
the patient may see these himself anirrite <eavour to suppress them. 

The development of confidence ^hi8J self-reliance is everything in the 
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treatment of stammering. The skilled teacher first gains^the liking, respect, 
and submission of his patient. He then assures him that his defect will dis- 
appear, and that })e can cure himself, and demonstrates to him by correcting 
the faults that he can speak normally. When stammering arises suddenly 
as the result of sho®k, as in the Gseat W ar cases, it sliould be treated as is 
aphonia and other hysterical paralyses, by demonstrating to the patient that 
his trouble is supe ruble. I have seen a queue of such stammerers who were 
waiting for treatment ciired by the emergence of the worst of their number 
from the “ wizard’s den ” proclaiming hisiPecovery. 

2. Lallino. — A defect due to want of precision in the action of the oral 
articulatory mechanism. It characterises the speeclf of many children 
before the art of articulation is completely learnt. It is only a persistent 
condition in some cases of defective intelligence. 

3. Lisping. — A defect due to the indistinct enunciation of certain con- 
sonants, or to the substitution of wrong consonants. It usually occurs in 
connection with the sounds of Th, U, and S, which change to V, L, and Th 
respectively. TJie condition, which is almost usual in infants learning to, 
speak, is due to faulty articuhition, and may become a habit, in which case 
the subject has probably a bad ** ear for sound. Defective conformity of 
the mouth may cause it ; for example, a tongue-tied *’ person can never 
pronounce the English R correctly. 

4. Idioglossia. — A condition in which from the first moments of learn- 
ing to speak, a cliild uses wrong consonfints, or rather he tent/s to substitute 
three or four consonants for tlie whole series. Very slight degrees of idio- 
glossia are common in little children, whose early speech is intelligible only 
to their nannies. In marked cases the child comes to speak a language 
entirely its own. The followimx admirable illustration is given by Dr. Colman 
from one of his patients, who thus repeated the Lord’s Prayer : 

Oue Tahde na ah in odde, anno de Di nay, I tidde tah, I dii de di on 
cet a te e edde, te iit te da one dade ded, e didde one tetedde a ne ahdin to te 
tetedde adase ut, ne no te tetate, ninne iitte enu, to I ah te ninne, pouc 
e dordy to edde e edde. Ame.” This patient substituted “ t,” “ d,** or “ n ” 
for most of the other consonants. 

The course of time and education removes tlie defects of lisping, lalling, 
and idioglossia, and the prognosis in all those conditions is invariably good. 

Any deformity of the articulatory organs should bo remedied if possible. 

5. Aphthongia. — A condition in which tJie attempt to speak sets up 
severe spasms in the muscles of articulation, chiefly in the tongue. Nothing 
is known of the y)athoIogy of this rare disease, which from the descriptions 
(for I liave never seen an example) may be akin to myotonia, tetany, or 
occupation cramp. 

James Collier. 


APRAXIA 

Definition. — A disorder of cerebral function, characterised by inability 
to perform certain familiar purposive movements, in the absence of mol^^r 
and sensory paralysis and ataxia. Tliis disorder does not depend upon 
defective perception (agnosia) nor upon general reduction of intelligence. 
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Etiology. — ^Apraida may result from botii general and local diseases of 
the brain. It may be met with in general paralysis of the insane, in cerebral 
sclerosis and in several forms of dementia, and in paralytic chorea. It 
occurs in its purest form from local lesions of the brain, and may then be 
confined to one region of the body. It ifiay result from lesions of the posterior 
part of the prefrontal area of the left side, the so-called “ motor or verbal ’* 
aphasia and agraphia being good examples of apra:j:ia of speech, and lesions 
in this region may also clause apraxia of the limbs on one or both sides. 
Lesions of the anterior half of the corpus callosum have been associated with 
conspicuous apraxia, as have also bilateral lesions in the posterior parte of 
the hemispheres. In the latter cases, the apraxia is likely to be associated 
with some degree of lack of recognition of an object, and of its uses (agnoLsia), 
and this causes apraxia from a loss of correct comprehension of the act 
required. Apraxia is sometimes met with in cases of hemiplegia in which, 
notwithstanding the complete recovery of motor and sensory paralysis, 
the performance of familiar acts — from the highest skilled movements, such 
V as the fingering of the pianoforte or of the violin, or the use of his tools by 
a craftsman, to the simplest act — may be no longer possible. The features 
of the condition may be well demonstrated by the consideration of left-sided 
hemiapraxia. There is neither loss of power nor loss of sensibility in the 
left upper extremity. When such a patient is asked to perform some familiar 
act Avith the right hand, he at once does so correctly, but when ordered to 
perform the same act with the left hand he is unable to do so. Either he 
makes aimless wandering movements with the left hand, or he may succeed 
in making movements somewhat resembling those required of him, wdth 
much slowness and clumsiness. Sometimes he may perform some act which 
Ls entirely difierent from that required of him, and tliis phenomenon is called 
parapraxia. When the apraxia is partial, the patiemt may be able to perform 
some acts and not others, his inability usually, but not always, increasing 
with the complexity of the act required. Or he may be able sometimes to 
perform an act in which he commonly fails. Not infrequently such a patient, 
wearied with the uusuccessful attempts of his left hand, will abruptly per- 
form the act correctly with his right hand, to get rid of it. And he will 
define his defect by saying, “ I know quite well what you want me to do, 
but I cannot do it.” Spontaneous volitional movement is similarly affected, 
and this leads invariably to a marked loss of initiative in the use of the 
affected limb — the patient will not try to vL^e it. The apraxic patient is 
often to an astonishing degree unawwe of his disability, and frequently 
becomes conscious of it for the first time when it Ls pointed out to him by 
another »person. For instance, a patient who had been skilled in boxing, 
was affected with apraxia of the left upper limb. AVhen asked by his physician 
to stand up and spar with him, he at once arose with evidence of confidence 
and pleasure, and placing his feet, body and right arm in the correct position, 
commenced to box with his left upper extremity swinging helplessly from 
the shoulder. He then for the first time became aware of his dLsability. ' 
Diagnosis. — ^Apraxia may be confused with astereognosis, with agnosia 
and with cortical ataxia. A correct conception of the nature of the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the w'ord of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
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examination of patients for npraxia must include — (1) thf general psychical 
condition as regards attention, memory and reasoning ; (2) an inspection 
of sensory appreciation for defect^ of simple perception in the regions of 
smell, sight, hearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognitien of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an examination of executive power for any defects 
in the movements determined by visual, auditory, tactile and kinsssthetic 
stimuli. What response does the patient make^to objects held in front of 
him or to gestures made to him ? Can *he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
the objects in his hiinds ? When given an object, how»does he hold it and 
use it ? 


AGNOSIA 

In certain conditions of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli-^ 
gent perception of the object exciting them. This inability to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraxia and agnosia, often show other interesting phenomena which 
are of importance; these arc (1) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already execifted movement 
when and only when the patient desires to make a fresh movement. A 
patient of Pick’s, for example, blew out a candle and them blew upon all 
objects presented to him during the next few minutes. The relation of 
apraxia and agnosia among the disorders that impair voluntary movement 
is well shown by a scheme wliich, passing along the cerebral sensory-motor 
path from sensory to motor, sets down in order those clinical conditions. 
The following scheme is from Kinnier Wilson’s monograph : 

(1) Cortical blindness, cortical deafness, cortical sensory paralysis, — 
loss of visual, auditory and cutaneous, etc., ingoing impulses. (2) Cerebral 
ataxia : loss of afEcrent kinsosthetic impressions, resulting in erroneous 
estimation of range of movement, power, etc. (3) Mind palsy : incapacity 
of movement from loss of kinaasthetic memories for complex movements. 
(4) Agnosia : Conservation of sensation, but failure of recognition ; loss 
of sensory memories. (5) Ideational agnosia : loss of the speatial associa- 
tions and interconnections which make up the idea of an object from its 
component ideas. (6) Ideational apraxia : defective synthesis of the 
ideational components in a movement-complex. (7) Motor apraxia : 
intactness of the cortico-muscular apparatus, but inability to translate a 
normally produced idea of movement into its corresponding movement-form, 
(8) Cortical motor paralysis. 

CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis.^ 

Definition. — series of cUnical conditions, dependent, not upon gross 
local lesions of the higher nervous system, but upon lack of, or imperfect 

99 ' 
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development, or degeneration of the nerve celk of the cerebral cortex, basal 
ganglia or cerebellum. Tliis agenesia of nerve cells may affect those cells 
of the pyramidal system which are the latest to develop before birth, namely 
those for the supply 'of the lower extremities and the resulting clinical condi- 
tion is cerebral spastic paraplegia or Little’s disease, ®r all the cells of the 
pyramidal system may be affected, producing generalised spastic rigidity. 
Again, the higher regions of the cortex may be affected, and the result is 
congenital idiocy. SimilaF* affection of the cells of* the basal ganglia result 
in congenital bilateral athetosis,!, and congenital chorea. When the cere- 
bellum is involved, congenital cerebellar ataxy results. Further, there 
may be any combination of the above conditions. Lastly, the wliole of 
the cells of the entire nervous system may be progressively affected, as in 
amaurotic family idiocy. 

.fitiology. — The malady may be apparent at the time of birth, as the child 
may be born with contractures present. More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear during the first year 
,of life, as the signs of cerebral activity commence to be exteriorised. In 
other and rarer cases, the degeneration of the nerve cells seems to be truly 
post-natal in onset, as in amaurotic family idiocy. In most cases no heredity 
can be traced, but sometimes several children of the same mother may be 
affected, and direct heredity has been known. Amaurotic family idiocy is 
always familial, and is almost, but not quite, limited to the Hebrew 
race. 

Abnormalities of birth are remarkably frequent. Premature birth, 
precipitate birth, prolonged birth from uterine inertia rather than from 
dystocia, and asphyxia neonatorum are all common, and it is possible that 
prematurity and asphyxia neonatorum may be definite causal factors in 
some of the cases. 

If we regard the brain from the time of its earliest stages of development 
as a field sown with seeds (neuroblasts), which germinate at different periods 
of foetal life, and the germination is not even complete at the time of birth, 
the germination of all the elements in due time and their complete develop- 
ment being necessary for the formation of the perfect brain, then we may 
liken the cause of diplegia to some baneful influence, such as a frost, which 
acting at a particular time, may spare those seedlings wliich are well developed 
and able to withstand it, and those seeds as yet not germinated, but which 
causes havoc among the tender germinating seedlings, either to their death 
or severe maiming. In some cases, as, for example, in Little’s disease, the 
neuroblasts thus affected may, after a period of retarded development, 
ultimately become strong plants and complete their development. The 
nature of this baneful influence is mysterious. Tt may be of the nature of a 
toxin, or of an internal secretory deprivation. It is of interest, that in the 
highest degrees of cerebral agenesia — anencephaly, pituitary abnormalities 
seem to be constant. 

Pathology. — The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve cells, with 
coirespon^ng absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The pyramidal tract, for 
example, may be found absent tmoughout, or it may reach to the medulla, 
or to the cervical region only, and so show at what period development was 
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arrested. The changes in theiierve cells are followed by secondary gliosis, and 
the affected regions are firmer and smaller than normal. The final result is 
termed atrophic sclerosis, which 4 greater in degree, the more severe the 
case, and the longer life has been preserved. The atrophic sclerosis may 
affect the whole surfe.ce of the hemispheres equally, but more often certain 
regions are profoundly affected, while others escape relatively or completely ; 
but the distribution is j.lways symmetrical upon the two hemispheres. In 
generalised rigidity with idiocy, the whole of the lasmispheres may be affected. 
Where motor symptoms are slight and •mental reduction profound, the 
frontal and occipital regions arc predominantly affected. In paraplegic 
rigidity, the atrophy is confined to the paracentral lol^s and neighbouring 
convolutions upon the convexity of each hemisphere, a lozenge-shaped 
depression of remarkable appearance occupying the summit of the cerebral 
vertex. In the atrophied region, the convolutions are unduly hard to the 
touch. They stand away from one another and are smaller than* are normal 
convolutions, and the sulci between them are widened. Their surfaces often 
present a worm-eaten and faceted appearance. Each convolution is ridge-, 
like, and does not preserve its level, now sinking and now rising. This 
irregular form of the convolutions, with wide, separating sulci, gives the 
brain a characteristic appearance, like that of a walnut kernel. Affection 
of the cenjbellum causes a similar shrinking and hardening. Sections of 
the brain stem and spinal cord may show a complete, or relative, absence of 
the pyramidal tracts. ^ 

Symptoms. — The clinical picture of the several forms of cerebral diplegia 
presents a combination in varying degrees of certain characteristic symptoms, 
always bilaterally distributed, though sometimes more severe on one side 
than on the other. These symptoms are : muscular rigidity, paresis, per- 
verse movements, contractures and increased deep reflexes. Mental de- 
ficiency, optic atrophy and ataxy are other important symptoms. The 
signs of the disease become obvious during the first year of life or soon after. 
In severe cases, soon after birth, the nurse, in washing the child, is the first 
to notice the stiffness of the limbs, or the regular assumption of a curious 
bodily attitude. Otherwise, the abnormalities may not be obtrusive, until 
the cWld should sit up or learn to get about, when weakness, rigidity, perverse 
movements and pcs caviis may call attention, or backwardness in learning 
to walk and to talk, and mental deficiency may first suggest that there is 
something wrong with the child. The following are the common types of 
the disease, but it must be remembered that any combination of, or transition 
between, the types may be met with. Cerebro-macular degeneration has 
certain peculiar features wliich necessitate a separate description for this 
malady : 

1. Generalised rigidity ; general congenital spastic paralysis. — There is 
extensive defect of the pyramidal system. The rigidity and weakness 
affect the whole of the musculature. 

2. Paraplegic rigidity ; congenital spastic paraplegia ; Little's disease.-^ 
The pyramidal deficiency is confined to that supplying the lower part of the 
trunk and lower limbs. 

3. Congenital bilaJteral aJtheU>sis cmd congenital chorea. — The agenesiii. 
affects the cells of the basal ganglia, with the appearance of irregularity of 
movement, and of spontaneous involuntary movements, which may be of 
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an athetotic, choreic or irregular type. A certain variable degree of general 
rigidity is present in these cases. 

4. Congenital cerebellar ataxy. — The i^genesia aSects the cerebellum with 
the appearance of ce^rebellar ataxy. In this type, the limbs are flaccid, and 
in mixed cerebral and cerebellar types ‘there is a tendtency to hypotonicity 
of the muscles, instead of rigidity. 

6. Congenital idiocy : restless idiocy. — The agepesia affects those parts 
of the brain concerned with^the higher functions. These children are emotion- 
less, restless and unteachable. The skull often shows frontal or occipital 
microcephaly. 

6. Microcephalia idiocy — where the agenesia is of the whole brain and 
the skull very small. 

7. Cerebro-rmcular degeneration. 

Paresis and Rigidity. — Except in severe cases, in which the weakness 
amounts to complete paralysis, there is more rigidity than weakness, and it 
is often astonishing that there should be so mtich power in the presence 
« of such a degree of rigidity. The lower extremities are generally the most 
affected, the upper to a less degree, and the facial region still less. Move- 
ment is slow and clumsy and resembles that of the tardigrade animals, and 
spontaneous involuntary movements are often present in the limbs. Con- 
tractures accompany the rigidity, and if walking is possible the gait is 
digitigrade f^;om contraction of the calf muscles, the knees are flexed from 
contracture of the hamstrings, the thighs are rotated inwards, and the 
knees pressed together, rubbing against one another. More severe adductor 
spasm gives rise to the cross-legged progression. The rigidity and contrac- 
tures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering is very common. The head may be 
rigidly retracted, but more commonly the chin is pressed down upon the 
chest. The spinal column generally shows some deformity in the way of 
kyphosis, lordosis or scoliosis, and pcs cavus or equino-varus is the rule. 

Perverse Movements. — Under this heading must be grouped the very 
constant maladroitness of voluntary movement, the facial over-action and 
grimacing in speech and in mimetic expression, choreic movements, athetotic 
movements and intention tremor. Common sensation and the muscular 
sense are unimpaired. The sphincters are unaffected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity is very marked. 
The trunk reflexes are often absent, the plantar reflexes usually are extensor 
in type. Since the growth of the skull follows and conforms with that of 
the brain; cranial abnormalities are common, ^here may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or 
a furrow corresponding with the interhemispheric fissure, or frontal or 
occipital smallness and flattening. Every degree of mental reduction may 
be met with, from precocity and slight mental dullness to complete amentia. 
But this by no means corresponds with the severity of the bodily symptoms, 
for the mental defect is often most severe when the bodily symptoms are 
slight, and conversely. In some cases, very high intelligence persists, when 
there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of 
the pupils and slowness of light reaction are not uncommon. Nystagmus 



AMAUROTIC family IDIOCY 1673 

is often met with. Convergent strabismus occurs in about one-third of the 
cases. Convulsive attacks are of common occurrence, *and in about one- 
eighth of the cases epilepsy becomes established. 

Diagnosis. — When the symptolns are well marked, the diagnosis presents 
little difficulty, since the disease d.ates mostly from birth, or is discovered 
during the first year of life. Paraplegic rigidity may possibly be confused 
with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certairf cases of pontine tunv)ur may closely resemble 
generalised rigidity. The occurrence of^such conditions during the first 
two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity* and in all cases of 
paraplegic rigidity, tliere is a tendency to slow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the course of 
time, especially under the influence of careful training, and in paraplegic 
rigidity, if the mental acuity be not seriously impaired, laborious treatment 
may result in an almost normal condition of the limbs by the age of puberty. 
On the other hand, some cases of generalised rigidity become progressively 
worse, and succumb, usually before the end of the fourth year. Bilatcrrfl 
athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fatal result. Paraplegic rigidity apart, a 
great many of the cases of all forms of diplegia succumb before the sixth 
year, and in those who survive this age, the tenure of life is short, few reaching 
far into the third decade of life. • 

Treatment. — In those cases with a marked degree of mental impairment, 
and in those which show a course of progressive degeneration, no treatment 
is of avail. In slighter cases of generalised rigidity, and in paraplegic rigidity, 
treatment is to be directed to the prevention of the rigidity, to regaining of 
voluntary control, and the improvement of mental acuity. There is, perhaps, 
no disease which demands greater patience and persistency in carrying out 
of suitable treatment, and there are few diseases in which more brilliant 
results may be produced from apparently hopeless cases by pertinacity in 
treatment. It is in the early years, when treatment is for the most neglected, 
that good results arc more quickly and readily obtained. From the first, 
regular massage and passive movements should be employed. Voluntary 
movement should be encouraged, as far as possible, and as power and move- 
ment increase, gymnastic exercises of every kind should be employed. Rigid 
apparatus for prevention of deformity and to reduce contracture is harmful, 
for it increases the weight of the limb, and interferes with movement, which 
is the remedy with which paralysis is to be combated. Tenotomy is of 
great service in the relief of deformity and contracture, and should be soon 
followed by passive movetnents. It should never be performed, unless a fair 
degree of voluntary power is present. Many of the patients seem to improve 
more rapidly if thyroid extract be administered in moderate daily doses. 

CEREBRO-MACUTiAR DEGENERATION : AmAUROTIO FaMILY IdIOCY 

1. WAREN TAY-SACHS’ DISEASE ; THE INFANTILE FORM 

Definition. — family disease of infancy occurring chiefly, but hot 
entirely, in the Hebrew race, affecting children during the first year of life. 
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who are apparentiy^quite healthy when born, aad characterised by — (1) pro- 
gressive mental impairment, ending in absolute idiocy ; (2) progressive 
paralysis of the whole body ; (3) progrosj^ive diminution in sight, ending in 
absolute blindness. Pathognomonic retinal changes are constantly present, 
consisting of a large and conspicuous **(ohcrry-red spo^ ” in the region of 
the macula, and, in addition, optic atrophy occurs later and (4) a fatal termi- 
nation in the marasmic state before the age of 2 years. 

Etiology. — Nothing is 4^nown of the aetiology of^ the disease apart from 
its familial and racial incidence. The tendency to the disease is unquestion- 
ably congenitally installed. 

Pathology. — Tliw is very striking. It consists of a progressive de- 
generation of the nerve cells from the highest to the lowest, and ultimately 
there may be no normal cells remaining anywhere in the nervous system. 
The degeneration takes the form of swelling of the cell protoplasm, and of 
the dendritcii with chromatolysis, swelling of the hyaloplasm and destruction 
of the cell fibrils, followed by disappearance of the nucleus, and finally by 
qbsorption of the remains of the cell. Every cell of the central nervous 
system both of the brain, spinal cord and spinal ganglia is in the end 
similarly affected. 

Symptoms. — There are few diseases in which the clinical manif eolations 
are so perfectly uniform as in this malady. The children have all been born 
at full terra, and in perfect health. They thrive well during the first 3 to 6 
months of life,* when they gradually become listless and apathetic, cease to 
take interest in the surroundings, and begin to show signs of the visual failure 
which ends in blindness. Later, the cliild is unable to sit up, or to hold up 
its head. The limbs, which may be slightly spastic at first, become flaccid 
and motionless. There is a gradual increase of all tljcse signs. The mental 
defect becomes more and more noticeable, the paralysis more extreme, com- 
plete blindness follows, and the patient sinks into a condition of marasmus, in 
which he dies. Convulsions, nystagmus and strabismus are sometimes present. 

The retinal changes are j)athognomonic and are clue to a degeneration 
and disappearance of the nerve cells of the retina and their processes, which 
constitute the fibres of the optic nerve. This change is most intense in the 
region of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of the macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — Distinction has to be made between this and other forms of 
progressive' diplegia. The symptoms are so distinct that a physician, who 
is acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHER FORMS OF CEREBRO-MACULAR DEGENERATION 

In addition to the classical infantile form described in the preceding 
article, two other forms are well known in which the pathological changes 
are similar but much less severe than in the Waren Tay-Sachs’ disease, and 
there is a similar familial incidence, but the incidence of the malady occurs 
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later in life and the course is Jess rapid and the result far less serious. The 
later the onset in life the slighter and less progressive are the symptoms. 
The cherry-red spot at the macula, so constant in the infantile form, does not 
occur in the later forms. The chafacteristic retinal change is a disturbance 
of the retinal pigment commencing ip the macular region, rather like retinitis 
pigmentosa, accompanied by honeycomb changes at the macula and some- 
times by optic atrophy. The juvenile form occurs in later childhood and 
is characterised by the Association of the retina^ changes and visual defect 
with some degree of mental deterioration.^ The adult form is the least pro- 
gressive of any, and the clinical manifestations are the visual defect and 
retinal changes in the absence of mental deterioration. • 


INFANTILE HEMIPLEGIA 

• 

Wliile in childhood hemiplegia of slow onset is due to the same causes as 
in adults, cerebral tumour being the common cause and chorea not an in- 
frequent one, yet the majority of the cases of infantile liemiplegia of rapid* 
onset are examples of diseases peculiar to children, to which no comparable 
disease occurs in adults, and to such cases the term “ infantile hemiplegia ” 
is restricted. These conditions are due to gross organic lesions of the brain, 
and for this reason must be strictly separated from the cerebral diplegias 
which are the result of cell lesions and not of gross lesions. • 

iEtiology.— In two-thirds of all tlio cases, the onset occurs within the 
first three years of life. The malady becomes increasingly rare as childhood 
advances. A few of the cases are of prenatal origin, and some of these have 
been proved to have been due to injury to the foetal brain from a blow upon 
the mother’s abdomen, wdiile others are due to syphilitic foetal vascular 
disease. In a third class of mysterious origin, mothers have given birth to 
several hemiplegic children, examples of which we have recorded. Some of 
these children are born with definite hemiplegia and contractures. Again, 
a very few cases are due to obstetrical events during birth, by which the 
cerebrum is injured. Acute infective diseases play a very iinx^ortant role 
in the causation of the disease, for about one-third of all the cases develop 
the malady during the course of a known infection. By far tlie most im- 
portant of such fevers are measles and scarlet fever, but hemiplegia may 
occur in the course of pertussis, small-pox, rotheln, diphtheria, dysentery, 
pneumonia, typhus, typhoid, mumps, malaria, chorea and endocarditis. 
While there can be no doubt that primary vascular lesions are responsible 
for a few of the cases in which this condition complicates the specific fevers, 
whooping-cough, for exan^le, may cause cerebral haemorrhage ; marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea 
and endocarditis may cause embolism, yet it is certain that in the majority 
of cases, an inflammatory focal lesion of the brain or encephalitis is the 
pathological lesion. In cases which arise with no definite aetiological con- 
nection, it seems clear that a primary encephalitis is responsible, but there . 
is no evidence at present as to its causal factors. 

Pathology. — There is but rarely any opportunity for the examination 
of the brain until long after the occurrence of the primary lesion, and it ^s 
sometimes difficult to deduce with accuracy the exact nature of the primary 
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lesion from the end results. The following Jesions are met with, either 
alone or combined in order of frequency : (1) Atrophic sclerosis ; (2) cyst 
formation ; (3) drunken patches resembling wet wash leather, with some 
degree of atrophic sclerosis in their vicinify, and (4) porencephaly. Of these, 
the atrophic conditions seem to be thci^ results of encephalitis, which may 
also cause some cyst formation ; the cystic conditions may result from the 
above, or from haemorrhage or thrombosis, and porencephaly is certainly 
due to embolism. « ^ 

Symptoms. — Tlie onset is rapid, and in two-thirds of all the cases the 
disease is ushered in by convulsions, which may be unilateral, but are more 
frequently general, f,nd are frequently repeated during a period of from a 
few hours to 24 hours, after which the patient sinks into a subconscious 
state, from which he gradually emerges in the course of a few days, to show 
the signs of some cerebral defects, usually hemiplegia, sometimes heraianopia, 
or aphasia,* or any other sign of local cerebral or cerebellar lesion. Pyrexia 
often accompanies the convulsion, and vomiting is common. The onset 
may be without convulsions or loss of consciousness. We have seen this 
chiefly in older children. The first sign of llie cerebral trouble was the 
weakness of the limbs. The prognosis as regards rapid recovery is much 
better when convulsions are absent. 

Tlie relation of the onset of the paralysis to the convulsion varies. It 
may reach its height immediately after the initial convulsion, or slight hemi- 
paresis may otcur which deepens after each subsequent convulsion. Some- 
times the early convulsions leave no paralysis, but this appears towards the 
end of the first week, either suddenly with fresh convulsion, or gradually, as 
the patient recovers from the comatose state. The paralysis at its onset is 
flaccid, and involves the whole of one side of the body to a greater or smaller 
extent. An initial monoplegia is of extreme rarity. The paralysis may not 
reach the greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappearing completely in from a few weeks to 
3 months ; in others, it may show no signs of improvement. The limbs, at 
first flaccid, subsequently become spastic and develop contractures. In the 
course of years there may be great arrest of growth on the afiected side, 
and this is not in relation with the degree of paralysis, but apparently 
depends upon the degree of destruction which has occurred in the parietal 
lobule. Post-hemiplegic spontaneous movements of an athetoid, choreic 
or irregular kind are common, and are attributable to lesions in the corpus 
striatum and subthalamic grey matter, for which regions encephalitis shows 
an especial predilection. Epileptic fits recur at varying intervals in about 
half of a^ cases of infantile hemiplegia. These always commence upon the 
affected side and are sometimes confined to it.*^ Mental deficiency is met 
with in all degrees, in relation to the position and extent of the cerebral 
cortex which is involved in the lesion. 

Diagnosis. — The nature of the malady at the onset, with convulsions, 
may be possibly suggested by prodromal pyreida, by the severity and long 
duration of the convulsions, and by the prolonged subconscious state that 
often follows. Convulsions occurring several days after the onset of specific 
fevers should strongly suggest the diagnosis. When the signs of hemiplegia 
or of other local cerebral lesions appear, the diagnosis presents no difficulty. 

Course and Prognosis. — In a very small proportion of the cases the 
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patient does not survive the initial manifestations of the disease, and dies in 
convulsions. Apart from this event, infantile hemiplegia* has little tendency 
to destroy life. The initial flaccid hemiplegia tends to improve and gives 
place to a slowly improving spastic hemiplegia, which, with the return of 
some power, shows perversity of movement, stiffness and slowness, ataxy, 
athetosis and choreic movements or tremors according to the position of 
the lesion. The spontaneous movements appear within a year of the onset. 
Slow improvement may ^o on for years, but cases ^ith much mental reduction 
or when recurring epilepsy is frequent, inyirove but Inile. 

Treatment. — We know of no measures that avail to prevent the occurrence 
or lessen the severity of the cerebral destruction whiah occurs from ence- 
phalitis. Too often the damage to the brain has happened as soon as a 
diagnosis is possible. When the parjilysis has developed, treatment is to 
be directed to the prevention of rigidity and contractures by regular passive 
movements, to regaining voluntary control by encouragement And patient 
exercises, and to tlie improvement of mental acuity. Where there is much 
contracture and deformity, tenotomies arc of great service, provided there 
be some voluntary power in the muscles, the tendons of which are to b8 
divided. Recurring convulsions should be treated as idiopathic epilepsy. 


SYPHILIS OF THE NERVOUS SYSTEM 

Of the known causes of organic disease of the nervous system, syphilis 
stands first in frequency and importance. Of the many problems* presented 
by syphilLs of the nervous system one may be cJiosen for special reference, 
namely, the alleged dual nature of nervous syphilis and of the causative 
organism. It has been maintained that there are two distinct pathological 
forms of nervous syphilis, namely, primary jparenchyimtous syphilis, as 
exemplified in tabes and general paralysis, where the initial lesion is held to 
be in the nerve elements i,hemsclves, and primary weningo-vascular syphilis, 
in which the initial lesion is in the blood vessels and meninges. But the 
dual nature of syphilis implied by these distinctions is subversive of patho- 
logical principles, for the initial and fmidamental lesion of syphilis, wherever 
found and at all stages, is a lymphangitis or an arteritis, and very strong 
evidence would be needed to enforce the conviction tliat the reaction of 
nervous tissues to the presence of the spirochaete differs essentially from that 
of all other tissues of the.body. Nor is this view supported by the morbid 
anatomy of the diseases concerned, for in every case of tabes and general 
paralysis, vascular and meningeal lesions can be found after death. More- 
over, in the vast majority the increased number of cells in the cerebro-spinal 
fluid shows that the meninges are attacked even in the earliest stages. 

For these reasons the trend of opinion is to deny the existence of primary 
parenchymatous syphilis, and to hold that the vessels and meninges are first 
injured in all forms of syphilis of the nervous system. 

The contention that the organism of syphilis exists in two forms next 
demands consideration. Of aU syphilitics the proportion in whom the 
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nervous system is attacked is small. To explain this low incidence it has 
been assumed that neuro-syphilis results from infection by a biological 
variant of the Spirochpeta pallida with special afiinities for nervous tissues — 
the “ neuro-tropic variety,” while other forms of syphilis follow infection by 
the “ dermo-tropic variety.” At first sight this attractive conjecture seems 
to be supported by numerous clinical observations. These are, that in some 
instances several persons infected from the same source have later developed 
syphilitic nervous diseases p that the superficial manifestations of syphilis 
are often mild or absent in those \ 5 fh 0 ultimately develop neuro-syphilis, and 
that secondary and tertiary syphilis, outside the nervous system of these 
patients, is rare ; also that in Oriental countries where syphilis is common, 
some forms of neuro-syphilis, namely, tabes and general paralysis, are 
seldom seen. 

But it has never been shown that the persons who formed the source of 
infection for several cases of nervous syphilis have themselves developed 
this disease ; it can no longer be held that tabetihs and paralytics are free 
from secondary and tertiary lesions — witness the frequency of gummata and 
of aortitis in these cases ; finally, Europeans who contract syphilis in the East 
are just as likely to suffer from tabes and general paralysis as if they had con- 
tracted it at home. It cannot be denied that the secondary phenomena arc 
often so slight as to pass unnoticed by patients who later become tabetics or 
paralytics, or that patients with severe integumcntal lesions rarely develop 
tabes or gcnerafl paralysis. These facts, however, together with a large amount 
of additional evidence, suggest that the ultimate result of infection depends 
rather on the individual attacked than on any peculiarity of the infecting agent, 
and they lend no support to the notion of the duality of the syphilitic virus. 

For the purpose of description it is still convenient to describe syphilitic 
diseases of the nervous system under two headings : Interstitial or meningo- 
vascular syphilis and parenchymatous syphilis. To avoid misunderstanding 
it must be emphasised that these are merely clinical aspects of one disease — 
neuro-syphilis, and that in both forms the primary lesion is in the vessels and 
meninges. 

The Blood and Cekebuo-Spinal Fluid in Syphilis of the 
Nervous System 

A normal fluid may be regarded as one with a pressure equal to 150 to 
180 mm. of water, a cell count not exceeding 5 per cm., an albumin content 
of from 0.25 to 0.05 per cent., and negative Wassermann, globulin and 
Lange’s goid tests. 

In secondary syphilis, without nervous symptoms, changes are found in 
the fluid in 80 per cent, of the cases. The infection of the nervous system 
occurs early in the second stage of the disease and it is a common haj^pening. 
In many of the cases this infection dies out in the course of time either 
spontaneously or as the result of treatment and the cerebro-spinal fluid revetts 
to a normal condition. In other cases the infection remains and the W.R. 
continues positive in the cerebro-spinal fluid, and it is exclusively in this 
class of patient that tabes, generd paralysis and the other degenerative 
maladies of the nervous system which are due to syphilis arise. Increased 
pressure, l}rmphocytoBis, excess of albumin or a positive Wassermann reaction 
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are found with a frequency which diminishes in this order^ If the blood and 
fluid are both normal at the end of a year, neuro-syphilis is not likely to arise. 

In latent syphilis, without nervous symptoms, the blood is positive in 
about 70 per cent., but changes in*the fluid are found in 20 per cent. only. 
A fluid which is normal in the latentistage almost never becomes pathological 
later ; if it deviates from the normal it is highly probable that neuro- 
syphilis will develop later. 

In early cerebro-spiruH syphilis the blood is usually positive, but it is some- 
times negative when treatment has been thorough or recent. This indicates 
that an examination of the fluid is essential when the blood is negative in a 
case where the diagnosis is doubtful. Cells and albumia are usually greatly 
increased, the gold test is usually positive, and the Wassermann reaction is 
positive in almost every case when 1 c.c. of fluid is used in making the test. 
The blood and fluid often become normal after the first course of treatment, 
but a relapse occurs frequently and long before the recurrence of 'symptoms. 
Vigorous mercurial treatment and 4 or 6 full courses of salvarsan at intervals 
of 3 months usually render the blood and fluid j)crsistcntly negative. If 
both are normal a year after the fourth course, recurrence is unlikely. * 

In cerebrospinal syphilis of longer duration, tlie reaction in the blood is 
almost always positive, and the fluid is seldom normal in active cases. A 
positive reaction in the fluid probably indicates an active process, even in the 
absence of recent symptoms. A normal fluid indicates a healed process. The 
inference is that all cases with a positive fluid and a history of^erebro-spinal 
syphilis should be treated energetically whether fresh symptoms are present 
or not. The treatment outlined above under early cerebral syphilis usually 
renders the fluid negative and the indications for prognosis are the same. 

In tabes Wassermann ’s test is positive in the blood in about 70 per cent, 
of cases ; it is often negative in the fluid when the test is done by the original 
method with 0*2 c.c. of fluid, but with 1 c.c. it is positive in almost 100 per 
cent. An increase in the number of lymphocytes in the cerebro-spinal fluid 
as well as an increfise in the total albumin with a relative increase of globulin 
is almost constant. In some cases in wdiich the disease had remained 
stationary for a long time the cerebro-sj)inal fluid is normal in every respect. 

Lange’s colloidal gold test gives useful information wlien the diagnosis 
lies between tabes and general jiaralysis, for the latter gives a typical reaction, 
but the test is of no value by itself in distinguishing tabes from other diseases 
of the nervous system. 

Treatment by mercury and intravenous injections of salvarsan sometimes 
renders the fluid normal. It is slated tliat in such instances relapse is less 
likely to occur than in other cases, but no exact correlation has been shown 
to exist between the clinical course of the disease and the presence or absence 
of changes in the blood and fluid. 

Most observers agree that intraspinal therajiy has no advantages over 
intravenous injections — to the patient. The results are equally good with 
simple drainage of the spinal canal. Further, numerous experiments have 
shown that considerable quantities of arsenic reach the ccrebro-spinal fluid 
after intravenous injections of salvarsan ; indeed, the amount in the fluid may 
equal that in the blood. For these reasons it appears that the best mode of 
treatment is by intravenous injections of salvarsan, and spinal drainage, 
supplemented, of course, by mercury. 
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General paralysis of the insane , — The Wajgsermann reaction is strongly 
positive in the blood and in the fluid practically in 100 per cent, of cases, and 
an increase of cells and a positive globulin reaction are almost constant. 
Lange’s gold test giv^ the characteristic* paretic curve. 

Treatment by mercury and salvarsay. may produce slight modification in 
the reactions, but it has very little effect in checking the progress of the 
disease. 

. 

The Essential Lesion of Syphilis 

Every lesion inc^yphilis commences with the collection of spirochsetes 
in the lymphatic spaces surroimding small arteries. This is followed by an 
inflammatory reaction with oedema and exudation of many lymphocytes and 
plasma cells around the small vessels, and the “ cuffing ” or “ muffing ” of 
these vessels with such cells is characteristic. These cells may wander 
freely into the nervous tissue away from the vessels and may form clumps, 
^ often containing giant cells, and these are miliary gummata. Such a peri- 
* vascular lymphocjrtic exudation is typical of syphilis, poliomyelitis, tuber- 
culosis and lethargic encephalitis, but the distinction can be made by the nature 
of certain histological elements present. Syphilis is distinguished by the 
presence of numerous plasma cells among the lym])hocytcs, poliomyelitis 
by the large admixture of polymorphs, tubercle by the absence of plasma cells 
and the pres Aice of Koch’s bacilli, and lethargic encephalitis by the absence 
of any elements except the lymphocytes. The initial periarteriolitis of 
syphilis is often followed by invasion of the whole vessel wall (panarteritis), 
and often proliferative endarteritis which may give rise to thrombosis is the 
most conspicuous feature in the panarteritis. Later, the wall of the vessel 
may scar and may develop patchy calcareous deposit. The lymphocyte 
deposit goes into fibrosis or increases to gumma formation, and there is 
neuroglial felting. Further thrombosis of the vessel may cause the softening 
and infarct conditions which necessarily follow vascular obstruction, and 
local necrosis results. The hyperproteinia and pleocytosis of the cerebro- 
spinal fluid are expressions of this essential lesion upon the surfaces and 
spaces of the nervous system, and the meningeal scarring and adhesion are 
its results. 

So far the pathology of nervous syphilis is simple, but the so-called 
“ parenchymatous ” or degenerative lesions which are apt to be widespread 
and progressive are as yet inexplicable. They are commonly found in the 
absence of any findable spirochsete, or of any sufficient inflammatory lesions 
in their locality, and have been observed also by Carey Coombs in the heart 
muscle an"d the aorta, and may be progressive when all signs of active 
syphilis such as the W.R., hyperproteinia and pleocytosis have died out 
finally. These degenerative lesions may not be improved or stayed in their 
progress by any form of treatment. The slowly oncoming progressive and 
unarrestable optic atrophy and the systemic lesions of the spinal cord Jn 
tabes are good examples of the degenerative lesions, and in them spirochsetes 
have rarely or never been found, while the inflammatory lesions arc absent 
or minimal and cannot be the factors of so wide a destruction. The nearest 
tbcus where spirochsetes are commonly found in tabes is the bronchial glands. 



CEREBRAL SYPHILIS 


1581 


CEREBRO-SPINAL SYPHILIS 

Etiology. — Cerebro-spinal syphilis (excluding tabes and general 
paralysis) occurs in about 4 per centi of all persons who acquire syphilis.. The 
onset of symptoms is commonest from 1 to 5 years after infection, but it 
may be as early as 2 or 3 months, or as late as 30 or 40 years. The brain is 
aSected more often t£an the spinal cord, aitd usually when the main 
B 3 miptoms point to the latter some signs will be found to show that the brain 
is also attacked. 


CEREBRAL SYPHILIS 

Pathology. — The disease may begin in the meninj^s, in the blood vessels 
or in the bones of the skull. In cases where the main incidence falls upon 
the hlood vessels, the arteries at the base of the brain forming the circle of 
Willis or arising from it, together wdth their branches, are most oftei^ 
attacked. To the naked eye they show irregularities in size, due to thickening 
of their walls in circumscribed areas. Proliferation of the intima with a 
round-celled infiltration of the outer coats — endarteritis obliterans — ^is the 
characteristic microscopical change. The same changes occur in smaller 
arteries Avithin the brain or on its surface, and these vessels, as well as those 
at the base, may be compressed or invaded by disease beJ^nning in the 
meninges. In each case their lumen is narrewed or obliterated, thrombosis 
occurs readily, and softening may result in parts cut ojff from their blood 
supply. Obliterative changes also occur in me veins and lymphatics, and 
lead to further impairment of the nutrition of the brain. ) 

The commonest form of meningeal syphilic is a diffuse gummatous lepto- 
meningitis at the base of the brain. On the convex surface of the brain 
it begins most often over the frontal and parietal lobes. The meninges 
may be affected alone, but more often the vessels are also diseased. In 
severe cases a gelatinous exudate fills the sub-arachnoid space and extends 
along the vessels and nerves. Later, the newly-formed tissue organises, 
and forms sclerosed masses of thickened adherent membranes containing 
numerous small gummata. 

Gummata arise in the meninges or spread to them from the skull. They 
may be numerous, diffuse and small, or large, circumscribed and few in number. 
Large tumour-like gummata are commonest on the convex surface of the 
frontal and parietal lobes. 

Many important results of cerebral syphilis are due to impaired nutrition 
of parts not directly afiect*ed. Thus softening, hsemorrhage, cyst-formation, 
atrophy of cells and tract degenerations may occur, and non-syphilitic 
diseases may be simulated. 

Symptoms. — The main incidence of the disease may fall upon vessels 
pr membranes, the lesions may be diffuse or circumscril^d, any portion of 
the brain or any cranial nerve may be affected alone, and every combination 
of lesions and, therefore, of symptoms, is possible. In many cases their 
multiplicity, their presence in unusual comibinations, and the changes Jn 
their intensity and distribution from time to time give a clue to their nature. 

Headache is a common prodromal symptom. It is often severe, and is 
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usually worse at .night. Sustained mental end physical effort becomes 
difficult, the memory is impaired and the character changes. Irritability, 
intense excitement or delirium may follow, but more often the patient 
becomes lethargic. At this stage paralysis and localising signs may be 
absent. In many the pupils are une<fual or irregular, or they contract 
sluggishly to light, and in some the optic disks show blurring of the edges 
and other signs of early papillcndema. 

At any time, with or without prodromata, more definite signs of vascular 
disease or of paralysis of otio or€-more of the cranial nerves may appear. 
Arterial thrombosis is usually preceded by prodromal symptoms, but it may 
come on in one apparently well. Its seat of election is the middle cerebral 
artery or its branches, and weakness of one arm or of one side of the body 
with or without aphasia is a very common early symptom. The weakness is 
often slight and transient. Tf hemiplegia occurs, it takes several liours or a 
day or two' to develop. It is more often a paresis than a paralysis, and 
consciousness is usually retailed. Sometimes the » affected limbs are rigid 
/ind tremulous. The symptoms of thrombosis in other arteries are given on 
p. 1546. 

In vertical meningitis, headache is usually severe, and the skull is often 
tender over the affected part. It frequently attacks the motor areas, and 
convulsions are common. They may be confined to one limb or to one 
side of the body, consciousness being retained, but more often they become 
generalised anef consciousness is lost. In more chronic cases mental symp- 
toms may predominate, the petiont becoming slowly demented. 

With basal meningitis se\cro deep-seated headache is almost always 
present. Later, a characterisLic lethargy with severe impairment of the 
mental functions may appear. Wliilst in this stuporose state the patient 
can usually be roused, when ne answers questions in a sleepy fashion and 
obeys simple commands, but his memory is bad, and he is unable to give an 
adequate account of himself. Variations in the degree of the stupor are a 
striking feature. In some cases profound torpor may persist for several weeks. 

Soon after the onset, signs of implication of the cranial nerves appear. 
Any one of them may be affected alone, but, as a rule, several are attacked, 
where they lie close together after their exit from the brain, or as tliey 
leave the skull through the foramina. Ocular symptoms are rarely absent. 
Inequality in sizp, or irregularity in the outline of the pupils, may be the only 
sign, but diminution of the light reflex, ptosis, squint, diplopia and weakness 
of the movements of the eyeball are frequent, and papilloedema is common. 
It is characteristic of the cranial nerve palsies in syphilitic basal meningitis 
that the symptoms often show great variations in degree and distribution 
at different times. 

The symptoms produced by large gummata are those of any cerebral 
tumour — ^headache, vomiting and papiUoedema ; and as the motor region 
of the cortex is a favourite site for these syphilitic tumours, convulsions are 
common. 

Diagnosis. — Syphilis must be thought of in every case of nervous disease 
without an obvious cause — ^indeed no other diagnosis is justified until this 
haiS been excluded. The only hope for the patient may depend on its detec- 
tion and treatment, for it is often curable while the diseases it simulates 
are not. A history of syphilis or signs of the disease elsewhere are of first 
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importance. Obstinate headache alone should arouse syspicion, and when 
signs of vascular or cranial nerve troubles follow a prodromal period of 
headache and mental impairment, | 7 philis is the most likely cause. 

Jacksonian epilepsy or fits of any kind in patients without an epileptic 
history are stronglj^ suggestive of isyphilitic meningitis or gumma. As a 
rule, these convulsions are readily distinguished from those of idiojpathic 
epilepsy, by their partial distribution, by the weakness which remains in 
the parts which were convulsed, and by the presence of papilloedema, of 
cranial nerve palsies, or of other signs of organic disease which are found in 
the intervals between the fits. Cerebral new-growths produce similar symp- 
toms, but this diagnosis should not be entertained un4.il syphilis has been 
excluded. In all cases an examination of the blood and cerebrospinal fluid is 
essential (see p. 1678). 

Prognosis. — The outlook in cases with mild symptoms is good if the 
treatment is efficient. In severe cases of syphilitic arteritis it is grave. 
The vessels most often invaded are large end-arteries, and the softening 
which results when their lumen is occluded is not amenable to anti-syphilitic* 
remedies. Relapses are common, and patients apparently cured are often 
seized in a few months with fresh cerebral troubles. The lesions in the 
meningeal and gummatous forms of the disease are mainly cortical, and 
large areas of softening are not produced. The prognosis is much better 
in this form, and complete cure is almost the rule when treatment is begun 
early. It is often impossible, however, to decide from thff clinical signs 
whether tlie vessels or the meninges have suffered the more. In the absence 
of this knowledge the prognosis depends on the results obtained by the 
use of appropriate remedies. 

Treatment. — See pp. 1585, 1589. 


SPINAL SYPHILIS 

Pathology. — The disease may begin in the bony or membranous cover- 
ings of the cord, in the blood vessels on its surface, or in the interstitial tissues 
within its substance, and spreading from one to the other, usually attacks 
several of these structures in various combinations. As in cerebral syphilis, 
many of the changes in the cord are secondary to disease in the vessels or 
meninges, and appear in parts not directly attacked by specific processes. The 
commonest form of spinal syphilis is meningo-myelitis. The meninges are 
thickened and adherent, while the spinal and meningeal arteries and veins 
show obliterative changes, and are surrounded or infiltrated by small round 
cells. The same changes are apparent in and around the vessels and pial 
septa within the cord. In severe cases, the membranes are united to form a 
thick fibrous sheath around the cord, and the outlines of the nervous structures 
as seen in transverse section are almost obliterated by the presence of 
numerous small gummata or of myriads of small round cells. The nervous 
elements are compressed by the cell infiltration, or undergo softening or 
necrosis as a result of obliteration of the blood vessels. Meningo-myelitis 
is usually confined to a narrow area in the dorsal region, and is often associatQ^ 
with a more extensive meningitis. 

In some cases with severe arterial changes, extensive softening results 
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from thrombosis hasmorrhage and produoos severe paralysis of sudden 
onset — acute syphilitic myelitis. 

Large gummata are rare. They occur in the cord, or on its surface, and 
produce the signs of compression. 

In another rare form in which the membranes alone are affected — pachy- 
meningitis and leptomeningitis — the dura and pia-arachnoid unite to form 
a thick fibro-gummatous sheath around the cord to which they become 
adherent. 

Syphilitic disease of the vertehral column is not common. It produces 
changes which resemble those of tuberculous spinal caries, with osteitis and 
periostitis, and the formation of granulation tissue and gummata on the outer 
surface of the dura. Necrosis of the bones may lead to deformity of the spine. 
It is seen most often in the cervical region, where it begins in the spine, or 
spreads from a syphilitic ulcer in the throat. 

Symptoms. — In meningo-myelitis, pain in the back, tenderness of the spine, 
and radiating pains or a feeling of constriction dn the limb or around the 
(.trunk, are often present in the premonitory stage. After these have lasted 
several days or weeks, cord symptoms appear. They may come on rapidly, 
or very slowly. Often the first complaint is of numbness or tingling in the 
lower limbs, or of weakness or stiffness after exertion. Several attacks of 
temporary weakness may precede severe paralysis, and in different cases 
every degree is seen, from slight stiffness to complete paraplegia. When the 
paralysis comess on slowly the lower limbs become spastic, the knee- and ankle- 
jerks are exaggerated, and the plantar response is “ extensor.** In severe 
acute cases the limbs are flaccid and the tendon reflexes are at first diminished 
or lost, spasticity and increased reflexes developing later. In both forms the 
abdominal reflexes are diminished or lost below the level of the lesion. In 
most cases bladder control is impaired, and in some this is the first symptom. 
Sensory troubles may be slight when the paralysis is severe. Numbness and 
tingling are common, and some objective loss can usually be detected, the 
temperature sense, especially for cold, and the sense of vibration being most 
often at fault. 

In one group of cases — ErVs syphilitic spinal paralysis — spastic weakness 
develops slowly in the lower limbs, without meningeal symptoms. The 
bladder is usually affected, and sensory loss is slight. In this form the spinal 
disease appear? later after infection than is usual in other forms of meningo- 
myelitis. 

Pachymeningitis (diffuse gumma of the theca) as an isolated disease is 
commonest in the cervical region. The earliest symptom is pain in the neck, 
radiating down the upper limbs and between the shoulders. After a tinie, 
usually several months, weakness, wasting and loss of sensation appear in 
the arms. Still later, spastic paraplegia may develop from compression of 
the cord. When the lumbar region is attacked, the same s}anptoms appear 
in the lower limbs. 

In syphilitic caries tenderness over the diseased bones, pain on movement 
of the spine, and radiating pain in the distribution of the sensory roots at the 
level of the lesion, are the chief symptoms. When the cord is compressed, 
power and sensation are diminished in the parts below. 

Diagnosis. — Spinal syphilis appears in many clinical forms and often 
resembles other diseases. Hence it must be considered in every case of 
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spinal disease without an ob'^dous cause. The diagnosis may be founded on-t- 
(1) a history of syphilitic infection ; (2) the presence of syphilitic lesions in 
other parts of the body ; (3) Wassermann’s reaction in the blood or patho- 
logical changes in the cerebro-spintl fluid (see pp. 1578, 1579) ; (4) signs of 
associated cerebral .^syphilis ; (5) ^apid improvement under treatment by 
specific remedies. 

Prognosis. — The outlook for recovery of power is good when the meninges 
only are attacked, but bad when the symptoms |re due to softening, haemor- 
rhage, atrophy of motor cells, or tract degenerations, for these are secondary 
changes and arc not influenced by anti-syphilitic remedies. In a given case, 
however, it is not possible to assess accurately the aii^ount of damage sus- 
tained by different structures, and the prognosis is always doubtful. Complete 
recovery occurs in about one-third of the cases of slight or moderately severe 
meningo-myclitis. The majority make a partial recovery, and are able to 
walk fairly well, in spite of the weakness and stiffness which .remain. In 
cases with a sudden onset of severe paralysis, the prognosis is very bad, and 
death from bedsores or bladder and kidney infection is the usual result. On 
the other hand, the outlook for recovery of power is better when slight 
troubles come on rapidly than when they develop extremely slowly, as in 
Erb’s form of the disease, in which many years pass before the paralysis 
becomes severe ; for in the first c«'ise the lesions are interstitial and they respond 
well to treatment, whereas parenchymatous degeneration of the nervous 
elements themselves is present in the latter, and treatmentiis of less avail. 
The prognosis in parly cases is determined by the effects of anti-syphilitic 
treatment. In cases of long standing, the most that can be expected is that 
appropriate treatment will arrest the course of the disease. 

Treatment of Cerebro-spinal Syphilis. — As soon as the diagnosis is 
made, vigorous anti-syphilitic treatment should begin. The drugs used are 
mercury, potassium iodide, and the arsenical preparations, salvarsan and its 
derivatives. Of these mercury still stands first. Its use should never be 
omitted. However given it should be pushed until the gums become sore, 
or salivfition is produced. When the treatment can be supervised, one of the 
best methods of giving mercury is by inunction. A drachm of the blue 
mercurial ointment, or of the oleatc of mercury, should be rubbed into the 
skin daily for a week, and then on alternate days, until sixty inunctions have 
been made. By choosing hairless parts and by changing the site from day 
to day the requisite amount of mercury can be given in i!his way without 
trouble. Another method of giving it is by intramuscular injection. A 
grain of metallic mercury in the form of a cream is injected into the buttock 
at weekly intervals until seven doses have been given. This method, though 
useful when large numbci^ have to be treated, has many disadvantages and 
is not suitable for ordinary practice. 

Subcutaneous injections of an aqueous solution of the biniodide of mercury 
are very efficacious. This method is much used in France. A solution con- 
taining 2 or 3 centigrammes of biniodide per cubic centimetre is prepared, and 
3 or 4 centigrammes are injected daily in one or two doses. Twelve or fifteen 
consecutive injections are given. They are then stopped for a fortnight, • 
Several successive series of injections may be given, if it is deemed necessary. 

After a preliminary course *of inunctions or injections, the treatment is . 
continued most conveniently by the use of pills containing 1 gr. of grey 
100 
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S owder and J gr. o^i opium. For several months these pills should be taken 
aily up to the limits of the patient’s tolerance. If the gums become sore, 
or if the digestion is impaired, the nuipber can be diminished and then 
again increased. Tolerance increases rapidly with continued use. The pills 
should be taken for at least 2 years after the onset 'of nervous troubles, 
and for several months in every year, during the rest of the patient’s life. 
The teeth should be kept clean, and an alum mouth- wash should be used daily. 

In view of the undoubted spirochseticidal powers of salvarsan and allied 
preparations in early syphilis, it ia advisable also to give them in nervous 
syphilis. This, however, must not be allowed to interfere with the one 
essential part of the treatment, namely, the thorough and prolonged adminis- 
tration of mercury. The usual course consists of a series of 7 weekly 
injections of 0*6 gramme of neo -salvarsan. This may be repeated at 6- 
monthly intervals, if necessary. Potassium iodide is a useful adjuvant to 
mercury, but it is not an essential part of the treatment. It seems probable 
that malarial treatment in the early stages will be increasingly used in nervous 
^^yphilis. We have seen great improvement and arrest in tabes and also 
the only arrests of progressive optic atrophy in our experience with this 
treatment. 

Massage and passive movements should be carried out daily, when the 
limbs are weak. When sensory loss is present, careful nursing is necessary to 
prevent the formation of bedsores ; and when control of the bladder is defec- 
tive, the usual precautions must be taken for the prevention of infection of 
the urinary tract. 


GENERAL PARALYSIS OF THE INSANE 

iEtiology, — As in tabes, the essential factor in the causation of general 
paralysis is previous syphilitic infection. Males are affected much more 
frequently than females. The onset is commonest between the ages of 30 
and 50 years, from 10 to 20 years after infection. As a result of congenital 
syphilis or of early innocent infection, it may appear in childhood, youth or 
even adult life. It has been estimated that about 5 per cent, of syphilitics 
develop general paralysis, but the incidence in those who have been well 
treated in the early stages is not more than 1 per cent. The incidence varicis 
in different races, and seems to be greater with increasing civilisation. It 
is more apt to occur in town and city dwellers, and in those who have led a 
strenuous intellectual or business life. 

Pathology. — The skull-cap is thickened, especially in its anterior part, 
its density is increased, and the diploe is obliterated. The dura mater 
is thickened and adherent to the skull, and may show the changes of 
pachymeningitis hsemorrhagica. The arachnoid is tough and thick, and 
white lines are seen between the sulci and along the vessels. The pia is 
thickened, its meshes are distended by pale yellow fluid, and on attempting 
to strip it off portions of the cortex are torn away. The amount of cerebro- 
spinal fluid is increased. The brain looks wasted and shrunken, and its 
Wi^ight is abnormally low. The sulci are wide and the convolutions are 
narrow. The ventricles are dilated, and their ependymal lining presents a 
granular or a frosted appearance. On section the grey matter of the cortex 
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is seen to be thinner than normal — decortication. Onjbistological examina- 
tion gross changes are found in the membranes, in the blood vessels, in the ' 
neuroglia, and in the true ncrvouj elements. The earliest changes are found 
in the cortical vessels and membranes. Nuclear proliferation occurs in the 
walls of the smallest pial vessels £lnd in the perivascular lymphatics. There 
is overgrowth of the endothelial cells in the capillary walls, and around them 
lie peculiar cells — the^ so-called plasma cells. Small lymphocyte-like cells, 
mast cells, and many others of doubtful natuS'e appear in and around the 
perivascular channels, and by blocking them interfere with the nutrition 
of the cortex. The larger vessels also show proliferation of the endothelium, 
degeneration of the muscular coat and perivascifiar infiltration. The 
spirochastes are readily demonstrated in the brain substance. 

The fibres of the neuroglia proliferate, its cells multiply, and some assume 
an abnormal size or shape. These changes m the interstitial tissues are 
followed by degeneration of the cortical cells and atrophy *of their pro- 
cesses. The changes are most marked in the cortical cells and association 
fibres of the anterior part of the cerebrum, but similar degenerations are 
found in the basal ganglia, the cerebellum, the brain stem and the spinal 
cord. 

Symptoms. — The disease is characterised by progressive deterioration 
of the mental and physical powers. 

Mental Symptoms. — The most recent acquisitions are usually lost first. 
Hence the earliest sign of mental failure will differ according to the intel- 
lectual and emotional make-up of the individual attacked. Memory, judg- 
ment and reasoning are impaired from the first, the aesthetic, moral and 
intellectual attributes alter early, and changes occur in the domains of conduct 
and emotion which astonish or distress the patient’s friends. To one who 
sees the patient for the first time the defects may not be apparent, but those 
who know him will speak of the changes in his intellectual capacity, character 
or behaviour. Cheerfulness has given place to depression or irritability, 
the quiet and unassuming man has become passionate and boastful, the good 
father has turned against his family, promises are no longer kept, a good 
business is neglected, money is spent unwisely, high artistic skill is lost, 
the moral code is transgressed, and so on. There is no end to the variety 
of the early symptoms, but in each case they represent a change for the 
worse. , 

In the classical form of the disease, elation and expansive delusions con- 
cerning health, wealth, social position or physical and athletic powers are 
prominent, but in a larger number of cases the patients are depressed in 
the early stages, and the delusions when they appear may be melancholic 
or hypochondriacal. Unlike the paranoiac, who may refuse to disclose his 
delusions or who may reason skilfully from his false premises, the paretic 
reveals his delusions readily, and can be made to betray their falseness by 
his own words. To the direct question regarding his occupation the Emperor, 
the possessor of untold wealth, the world’s greatest general, will repl^ un- ^ 
concernedly that he is a boot-black, or the champion athlete of the universe 
will give answers showing a complete absence of familiarity with any branch « 
of sport. • 

In the course of time dementia increases, memory is abolished, delusions 
are forgotten, emotion disappears, and in a year or two the patient is unable 
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to move from his Ijed where he lied speechless^ paralysed, and incontinent. 
The various concomitants of the delusions are described in the following 
paragraphs. 

The most constant and most charadreristic signs are changes in the 
pupils, tremors of the face, tongue ancj hands, and disorders of speech. 
Changes in the pupils occur early, indeed they are often present as signs of 
past syphilis before symptoms of general paralysis appear. Inequality in 
size, irregularity in outline, (and the comx)lete or incomplete Argyll Robert- 
son phenomenon, are very commop^ pupilliiry signs. Primary optic atrophy 
is frequent, but except in tabetic cases it is rarely complete. Paralysis of 
the external ocular muscles and papillcedema sometimes occur as a result 
of associated tabes or cerebral sypliilis. Tremor is often an early sign. In 
the face and hands, though often present when the parts are at rest, it is 
best seen in speaking or when movements, such as showing the teeth and hold- 
ing the arms outstretched, are carried out to order. The typical tongue 
tremor is a backward and forward “ trombone movement of the organ, 
when the attempt is made to protrude it. Speech is often affected early. 
The defects comprise disorders of articulation and of memory and ideation. 
At first it is merely hesitant. Later the lingual and dental consonants 
become blurred, syllables are omitted, inter])olated or slurred, and the voice 
becomes feeble and lacks intonation. As the memory fails, confusion arises 
in the construction of long sentences, proper names are forgotten, the choice 
of adjectives and verbs becomes more and more lirniicd, and the vocabulary 
diminishes until only interjections are left. Written language suffers in the 
same way, and may show defects of execution and of ideation before spoken 
speech is noticeably altered. At the onset voluntary power in the muscles 
is usually maintained, but undue fatigue after moderate exertion is a common 
early symptom. As the disease progresses, weakness appears in the lower 
limbs and soon affects all the muscles. Some of the signs of injury to the 
pyramidal tracts, such as increased tendon reflexes, diminution or loss of the 
skin reflexes, and Babinski’s plantar response, are found sooner or later in 
almost every case. In a small number the tendon reflexes arc abolished 
and other signs of tabes, sucli as sensory disturbances, are present. Re- 
tention of urine or incontinence sometimes occurs in the early stages. 
Towards the end, control of the bladder and rectum is alw'ays lost. 

Epileptiform seizures of various kinds are common. They may be the 
first obtrusive Symptom, and may occur at any time in the course of the 
disease. The attacks may have all the aspects of idiopathic epilepsy, or 
they may be local and of the nature of Jacksonian fits. Attacks resemoling 
fetit maZ, have also been observed. In the so-called “congestive** apo- 
plectiform attacks, paralysis of one limb or of one- side of the body comes on 
suddenly with or without convulsions and passes off in a few days or weeks. 
The patient may become comatose and breathe stertorously, or he may be 
mcfrely somnolent or confused. 

Insomnia is frequent in the prodromal period, but in the early stages sleep 
is often excessive. Later, sleeplessness and motor restlessness are often 
troublesome symptoms. 

Clinical Types. — Exalted or expansive form , — This form includes the 
cases in which elation, euphoria and grandiose ideas are prominent. ' 

Demented forms , — The patients often seek advice of their own accord, 
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complaining of diminii^ed «nental and j^hysical power or failing memory. 
Mental deterioration runs its course without marked depression or ex- 
altation. 

Depressed form , — This common form is characterised by melancholic and 
hypochondriacal delusions. Some have delusions of persecution. Very 
often the patient exaggerates his afflictions to a degree not seen in other 
forms of insanity, melancholic megalomania. Remissions are common. 

Maniacal form . — TAe features of this form (ye attacks of acute maniacal 
excitement, which may resemble acute^ delirious mania. Remissions are 
common, and apparent complete recovery may be made ; but the attacks 
recur, each one leaving the patient more demented. • 

Many other varieties have been described, the stuporose, the convulsive, 
the tabo-paretic, and so on. The characters of these types are sufficiently 
indicated by the names. 

Course and Prognosis. — After an insidious onset, the disease progresses 
steadily and usually ends fatally in about 3 years. Acute forms may run 
their course in a few weeks. When convulsions are frequent, death usually 
results in about 6 months. When periods of extreme restlessness and 
excitement alternate with depression, one year is the average duration. In 
simple demented and depressed forms, the duration is usually about 3 years. 
The course is most prolonged in those who have attacks of wild excitement 
or mania, as remissions are very common in this form. During the re- 
missions, patients may be able to return to work, and* 10 years may 
elapse between the first attack and the fatal termination. The course 
is often prolonged in women, in congenital cases, and in cases of tabo- 
paresis. 

.Treatment. — As some cases of cerebral syphilis simulate general para- 
lysis, in every instance where the latter disease is suspected rigorous 
anti-syphilitic treatment should be tried in the hope that the patient is 
suffering from the more curable condition. Admission to an asylum should 
not be delayed when mental changes render the patient a danger to himself or 
to his fellows. 

Malaria therapy in general paralysis , — Encouraging results have been 
obtained by infecting paralytics with benign tertian malaria. Blood is 
obtained from a patient suffering from malaria (not necessarily during a 
rigor), and is injected intramuscularly, or infected mosquitoes may be applied 
to the skin in a wide-mouthed jar, the orifice of which is cohered with muslin. 
The intubation period may be as long as a fortnight or more after sub- 
cutaneous injection, but failure to infect with 6 c.c. of blood is rare. If the 
blood has to be transported it should be received in a sterile test-tube con- 
taining glass beads ; aft^r defibrination it is transferred to another sterile 
tube and packed in ice, when it will remain active for 6 hours or more. The 
recipient is allowed to have six, ten, or more rigors, the number depending 
on his general condition during the treatment ; the infection can be cut 
riiort at any moment with quinine ; relapses never occur in this experimental 
malaria. In favourable cases a remission occurs, improvement continuing • 
for several months ; the end result of the treatment cannot be assessed 
until 6 months or more have elapsed. Several of von Wagner-Jauregg’s • 

S tients treated in 1917 are still perfectly well. This pioneer obtained 
per cent, of complete remissions in a series of 141 cases. Gerstmann’s 
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figures are 46 per cent, complete remissions, 30 per cent, improved. Yorke 
and Macfie treated ^ asylum {i.e, advanced) cases and report 27 per cent, 
fit for discharge. These and many other equally favourable results are to 
be compared with the t incidence of spontaneous remissions in this disease, 
namely, 11 per cent. ; they indicate clearly that malaria ^therapy should be 
tried in every case at the earliest possible moment. 


TABES^DORSALIS 

Synonym. — Locon^otor Ataxia. 

/Etiology. — Tabes is a common and important disease of the spinal 
cord. It is more frequent in men than in women (10 to 1), and begins most 
often between the ages of 30 and 45. The essential factor in its causation 
is previous syphilitic infection. The interval between infection and the 
onset of symptoms varies from 2 to 20 years ; commonly from 5 to 10 years. 
As a result of congenital syphilis, or of infection in infancy, it sometimes 
begins in childhood, youth, or early adult life — infantile or juvenile tabes. 
Occasionally husband and wife are both affected — conjugal tabes. 

Pathology, — The essential and primary spinal lesion in tabes is de- 
generation of the afferent neurones in the posterior (sensory) roots. Some of 
the degenerated fibres end around cells in the grey matter soon after they 
enter the cord, labile all the fibres with a long intraspinal course enter the 
posterior columns, and ascend in them to the nuclei of Goll and Hurdach in 
the medulla. As a secondary change the neuroglia around the degenerated 
fibres increases in amount and density. Hence the characteristic feature in 
sections of the cord in tabes is sclerosis of the posterior columns. The 
sclerosis usually appears earliest in the postero-lateral columns of the lower 
lumbar and upper sacral regions. In the dorsal and cervical cord it is 
confined at first to the postero-internal columns, which contain the de- 
generated fibres from the lumbar and sacral regions, but in advanced cases 
when the dorsal and cervical sensory roots are also affected the posterior 
columns arc sclerosed throughout. 

In advanced cases the endogenous tracts of the posterior columns show 
degeneration, and in some the afferent tracts in the lateral columns are also 
affected. In sections stained by the Weigert-Pal method the diseased 
areas are paler than the rest of the white matter. By the Marchi method 
parts containing recently degenerated fibres show numerous black dots, 
which represent fatty material in the degenerating myelin sheaths. 

In cases of long standing, atrophy of the entire sensory root with 
degeneration in the peripheral parts of the sensory nerves, and atrophy of 
cells in the ganglia are frequent findings. 

Optic atrophy and degeneration of the spinal roots of the trigeminal 
nerves are the most frequent cerebral lesions. Of the motor nerves, those 
supplying the muscles of the eyeball are most often affected. The degen- 
eration is usually peripheral, the nuclei showing no changes. Occasionally 
the cells in the nuclei of the vagus and hypoglossal nerves are degenerated. 

The frequency of excessive sweating on the face, and of ptosis and 
spiifal myosis in tabes, indicates that sympathetic fibres are attacked in 
tms disease. Degeneration of the intermedio-lateral tract in the upper 
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part of the cord and in the^ medulla has been found in many cases. The 
sympathetic ganglia and nerves are almost always normtu. 

Certain as it is that tabes never occurs apart from syphilis the exact 
relation between them is still deUated. For long the view prevailed that 
syphilis merely rendered the neuropes vulnerable to influences which would 
not damage healthy tissues, that syphilis alone could not cause tabes, and 
that some other factor acts as an exciting cause. The term para*syphilis 
was used to express thife indirect relation between syphilis and certain of its 
nervous manifestations, particularly tab^ and general paralysis. The dis- 
covery of spirochaetes in the brain and cord of patients dying of these diseases, 
however, caused tliis view to be abandoned, and it ii^ now agreed that all 
forms of nervous syphilis are a direct result of changes produced by the 
spirochaete. 

The researches of Richter have proved that the primary essential and 
constant lesion in tabes is a syphilitic inflammation which begins at that 
point proximal to the ganglion where the anterior and posterior roots ap- 
proach one another and form the radicular nerve of Nageotte. Beginning in 
the lymph spaces of the sheath which is formed by the fusion of the dura anS 
arachnoid, the inflammation spreads inwards along the sejjta between the 
nerve bundles, and as sclerosis occurs the nerve fibres thennselves are slowly 
destroyed. The degenerations in the posterior columns are secondary to 
the lesions so produced. The anterior roots utmally escape because they 
pierce the common sheath and leave the sub-arachnoid space before they 
reach the point at which the inflammation begins. 

The reaction of the tissues to the spirochoote at the site of this tabetic 
lesion is mainly a fibroblastic inflammation which differs in nature from that 
winch is seen in the pia mater, where a perivascular and diffiLse lymphocytic 
infiltration occurs. Richter has demonstrated the spirochtete in the lesions. 

Inflammation of the pia mater is a common accompaniment of tabes, 
but plays no part in its production. 

The aflection of the cranial nerves in tabes is a result of an interstitial 
inflammation which attacks the nerves in the proximal part of their extra- 
cerebral course. In all except the olfactory and optic nerves the inflammation 
has tlie same characters as that seen in the nerve roots. These two nerves 
differ entirely from the spinal roots and the remaining cranial nerves in 
that they possess a sheath derived from the pia mater and their supporting 
tissue is glial and of ectodermal origin, wdiereas the sheath and supporting 
tissue of the' latter are derived from the arachnoid and are purely mesoblastic. 
The inflammation in these two nerves begins in the pial sheath, and the 
nerve fibres arc damaged secondarily by the same mechanism which destroys 
the spinal roots ; but in this case, owing to the different nature of the tissues 
affected, the histological characters of the lesions are different. They are, 
in short, the same as those produced by the action of the spirochaste on the 
pia and glia elsewhere, and vascular lesions and perivascular infiltrations 
are prominent. 

Symptoms. — The inadequacy of current descriptions of the clinical 
manifestations of tabes is shown by failure on the part of those who depend 
upon them for guidance to diagnose the disease before it has reached an 
advanced stage. So long as tabes is described as a disease characterised 
by severe lightning pains, absent knee-jerks and Argyll Robertson pupils ; 



1592 DISEASES OF THE NERVOUS SYSTEM 

so long as the diagnpsis is withheld until these symptoms are found together ; 
so long as patients without ataxy are stated to be in the early or preataxic 
state — ^just so long will valuable years be wasted, as they are at present, 
before patients receive treatment at a time when it may reasonably be 
expected to arrest the course of the diseai^e. It is true trhat these important 
symptoms appear ultimately in a very large proportion of the cases, and they 
are often present when the patient is seen for the first time. It is equally 
true, however, that many of these patients have co!(Tiplained of symptoms 
which, if they had been appreciaicyi by the physician, would have betrayed 
the disease many years before, and that throughout these years they have 
presented physical signs which, although the knee-jerks and pupillary re- 
actions were still present, would have made the diagnosis of tabes certain. 
In the following paragraphs stress will be laid on the signs that appear early 
and allow the diagnosis to be made at the oiihct of the disease. Chief amongst 
these early viymptoms are disturbances pointing to intej-ferenco with the 
functions of the posterior nerve roots. 

^ Sensory Disturbances. — Subjective . — Following a general law the 
first manifestations of altered function are subjective — the patient complains 
of sensory troubles before any changes can be discovered by objective 
examination. I'he most important of these subjective troubles in tabes are 
the so-called lightning pains. These pains merit the closest attention. 
They are rarely absent, they often precede other symptoms by 5 or 10 or 
more years, anU most important of all they possess peculiar features wliich 
render them pathognomonic of tabes and allow the diagnosis to bo made in a 
syphilitic on their presence alone. Although they are rarely absent careful 
interrogation may be needed to disclose them. To the question, “ Have 
you had any pains the patient may answ'er “ No.’’ He may even be led 
into denying stoutly that he has even suffered in any way at any time. If 
then he is asked if he has rheumatism, he will often answer “ Yes,” and 
proceed to give an account of characteristic tabetic pains of several years’ 
duration. In other cases the patient mention.^ Ids pains, but their signifi- 
cance escapes notice bccaiLscj it is thought that they are too slight for tabetic 
pains. It must be made clear at once therefore that the peculiarity of the 
pains in tabes does not lie in their severity, for th(;y vary from a trifling 
sensation of discomfort to almost intolerable agony, but in their distribu- 
tion, in their direction of propagation and especially in their arrangement 
in time. 

As a rule, they come on in attacks, in which single momentary pains 
are repeated at intervals of a few seconds or minutes for several hours, the 
whole bouji lasting several days or weeks. Between the attacks there may 
be long intervals of complete freedom from pain.* The pains are felt most 
often in the lower limbs, but any part may be affected. They may be referred 
to the skin, to the muscles or to the bones. They are very common in the 
bony prominences around the knee and on the foot. The direction of 
radiation varies. In some the pain seems to shoot up or down a limb, but 
in a larger number it seems to strike the limb vertically as if a sharp object 
were piercing it from without. Some patients experience both mnds of 
p^ins. The onset of each pain is always sudden. If it is severe the patient 
may cry out, and if it ove^akes him whilst walking he is forced to stop and 
he may fall. The duration of each pain is usually momentary, but sometimes 
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it lasts a second or two and away gradually. During a given bout the 
pains usually recur in the same place each time for several^ours on end, and 
then appear in another part, say on the following day. In a few cases, 
however, they confine themselves tb two or three points, now appearing in 
one and now in the pther. In a st^ll smaller number the site varies from 
moment to moment, so that the patient never knows where the next one 
will strike him. In one group the pains are repeated very rapidly in one 
place, for a few seconds,* and then after an internal in another, so that the 
timing recalls the sound of a machine-gun firing short bursts — tap, tap, tap, 
pause, tap, tap, tap, pause, and so on with a longer interval now and then 
during which the gun is trained on a new objective. • 

Compared with the preceding characters the kind and intensity of the 
sen.sation experienced is of minor importance for diagnosis. It may.be “ a 
niggling under the skin,’’ “ like the prick of a pin,” “ like a hat-pin going in,” 
” like a shock of electricity,” “ like being suddenly crushed in a. vice,” and 
so on. Almost every patient uses a different expression. Let it be repeated, 
therefore, that it is not the severity or nature of the pains that makes them 
peculiar to the disease, but their arrangement, place and direction. * 

" After a bout the skin is often tender, and ecchymoses may appear over 
parts in which the pains were felt. Cold, changes in the weather, anxiety 
and especially over-exertion make the pains worse. They are often more 
severe for a day or two after treatment by intravenous or intrathecal 
injection of specific remedies. Other pains with characters %vrhich are not 
peculiar to tabes are common. They are described as aching, burning or 
gnawing pains. Like the lightning pains, they alter with changes in the 
weather and are usually attributed to rheumatism. Other common sub- 
jective sensory symptoms arc “ pins and needles ” in the extremities, a 
feeling of walking on a soft substance, and of constriction around the trunk 
or limbs. More important than tluxse, because it often appears very early, 
is hyperajsthesia of the trunk, especially in its lower part. Light touches 
or applications of water at certain temperatures are almost unbearable. 
This is well seen when patients are being placed in position for a lumbar 
pimcture. On feeling gently for the bony landmarks, the patient squirms 
on the table, and the application of iodine causes such vigorous movements 
that the success of the operation seems to be in doubt. And yet the passage 
of the needle causes little or no pain, because the pain sensation is already 
much diminished when hyperaesthesia to other fornus is welP marked. This 
hypergBsthesia on the trunk is often associated with a degree of activity in 
the abdominal reflexes that is rarely seen in other diseases. 

Directive sensory disturbances . — Signs of damage to the posterior nerve 
roots appear in the earliest stages of the disease, and are demonstrable in 
many cases long before the classical signs appear. The detection of this 
early sensory loss is of great importance, for its distribution is pathognomonic. 
The parts in which sensation is first impaired are — (1) a band on the chest 
and along the inner border of the arms ; (2) the feet ; (3) around the anus ; 
(4) on the nose. 

As the disease advances, sensory loss extends upwards from the feet, 
downwards from the chest, and outwards from the nose and anus in con* 
centric circles. Ultimately these areas coalesce, and in the later stages 
sensation is diminished all over the body. All forms of skin sensation are 
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not equally afiected. Somotimea the defect is ^rst discovered on testing with 
light tactile stimuli, but more often pain and temperature are first impaired. 

The senses of deep pain and of position and passive movement, as well as 
the vibration sensQ, are often diminished: in the legs in the early stages. In 
advanced cases these defects are presenf in all the limits. 

In cervical tabes sensory disturbances occur first, and are most severe in 
the arms. 

In severe cases sensatiop of all kinds may be alim)st completely abolished. 
No cutaneous stimuli are felt and^the deep structures are insensitive to pain. 
To this is added loss of the sense of position, not only in the limbs but also 
in the trunk, so that^Jihe patient is unaware of their position when his eyes are 
closed. If he sits up with the arms outstretched, on closing his eyes the arms 
“ wander,” the fingers execute slow “ piano-playing ” movements, and the 
body sways. In extreme cases the patient falls on his side as soon as the 
eyes are closed. 

Muscular Hypotonia and the Tendon ,11eflexes. — Loss of muscle 
tone occurs in lesions of various parts of the nervous system, and is not neces- 
'sarily accompanied by changes in the reflexes in the limbs, but when it results 
from interruption of the spinal reflex arc the two signs are found together. 
Hence in tabes, where the afferent limb of the reflex arc is the first structure 
affected, hypotonia and diminution of the tendon reflexes are characteristic 
signs. The decrease in the tone of the muscles is often well marked when 
lightning painw are the only symptom of tabes, and loss of skin sensation the 
only other sign. It is shown by flaccidity of the muscles, and by an abnormal 
range of active and passive movement of the limbs. 

The leg can often be raised to an angle of lOO*^ from the horizontal, with 
the knee extended, whereas a normal person cannot raise it more than 60 °, 
and excessive range of dorsiflexion of the foot is often a striking sign. In 
extreme cases the legs can be made to encircle the neck, the body can be 
flexed so that the head touches the bed between the knees, and the patient is 
able to imitate the tricks of the “ double-jointed ” man. 

The knee-jerks are very often absent when the patient is first examined, 
and in the later stages they are almost always lost, but compared with the 
signs already mentioned this one is of late onset, and may be missing even in 
the ataxic stage. The position formerly held by the knee- j erks in the symptom- 
atology of tabes should be given to the tendo Achillis (ankle) jerks. Loss 
of the ankle-jerirs is indeed an early sign in tabes, for it often precedes loss of 
the knee-jerks by many years. The tendon reflexes persist longest when 
optic atrophy appears early. Even in these cases it is unusual to find both 
ankle- jerks still present, whereas brisk knee-jerks are common. The tendon 
reflexes fn the upper limbs are lost early in cervical tabes, and are frequently 
absent in cases of the ordinary type. 

The skin reflexes are often exaggerated to a degree rarely met with in 
other diseases. This is best seen on the abdomen, and is usually associated 
with hypersBsthesia to touch and temperature. Later, when the tactile sense 
is lost, the skin reflexes are often diminished. The plantar reflex is usually 
normal. It is sometimes absent when sensory loss on the soles is severe, and 
in cases where sclerosis of the pyramidal tracts eidsts as a complication of 
l^bes the response is ** extensor.” 

Ataxia. — The fibres conve3dng those afferent impressions which are 
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essential for the equilibration qf the body, and for the proper execution of 
voluntary movements, are more resistant than those with other functions, 
and inco-ordination, though extremely characteristic of tabes, is usually a 
late symptom, or it may be absent throughout the whole course of the disease. 
Its onset is marked by^ unsteadiness in walking and difEculty in maintaining 
the balance of the body. These troubles are first noticed when co-ordinated 
movements are performed without the aid of vision. As the defect increases 
unsteadiness appears evei^ with visual guidance. Jo maintain their balance 
the patients walk on a wide base with tl^e eyes directed to the ground. 
At a later stage some raise the feet too high, throw them too far forward 
and bring them down forcibly, the whole sole striking th,g ground at once — 
stamping gait. Others reel from side to side like drunken men. Still 
later the support of one or two walking-sticks is required, and ultimately 
walking becomes impossible. The inco-ordination is not only present in 
walking, but can be seen in all voluntary movements, e.g. in the hoel to knee 
test. The same defects occur in the upper limbs. At first there is merely 
clumsiness in performing fine movements such as picking up small objects 
and in adjusting the dress. In the end the ataxia' may become so great 
that the patient is unable to feed himself. 

By appropriate tests inco-ordination can usually be disclosed before the 
patient has noticed it. Some of the tests arc : standing with the heels 
and toes together, standing on one foot, walking backwards, rising quickly 
from a stooping position and turning quickly in walking. In tach instance 
the unsteadiness is greatest when the eyes are closed and when the feet 
arc bare. 

Sphincter Troubles. — These are the result of the lowering of pain 
sensibility in the bladder which is the afferent clement in the reflex of micturi- 
tion. An increased disteiusion of the bladder becomes essential before the 
act can be started, and this fails before the bladder is completely einyitied, and 
residual urine is present in slovrly increasing quantity. Though this causes 
little or no inconvenience to the patient it often leads to cystitis and renal 
complications. Difficulty in starting micturition and nocturnal incontinence 
are the common complaints. Complete retention and paralytic incontinence 
are rare, and when retention occurs it has in our experience been due almost 
invariably to enlargement of the prostate, the removal of which has been 
well borne and has given complete relief. 

Ocular Symptoms. — Changes in the reaction of the pupils and in their 
size and form are very frequent and are of great importance for diagnosis. 
The chief of these is the Argyll Robertson phenomenon, in which the pupil 
contracts on accommodation but not when exposed to light. This sign 
appears in both eyes in 70 pcPcent. of cases, and is one of the earliest to appear. 
It is sometimes found in one eye with a normal or diminished reflex in the 
other. It may be present in an incomplete form, the contraction to light being 
slight and sluggish when the reaction to accommodation is brisk, or the pupils 
may contract when first exposed to the light only to dilate again. Occasion- 
ally the pupils are fixed and do not react to either stimulus. In rare cases the > 
reaction to accommodation is lost while the light reflex persists. 

The size of the pupils varies greatly in different cases. Most often they 
are small, but pupils of moderate size are very common, and sometimes thej^ 
are widely dilated. It is not unusual to see pupils which, when contracted 
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on accommodatio», are no larger than the head of a pin, but the “ pin-point ” 
pupils are extremely rare. Inequality of the pupils or irregularity in their 
outline is present in most cases. It is^^said that the pupils are sometimes 
normal in every resj^ect even in the advanced stages of the disease. 

External ocvlar mmcles . — In the etirly stages transient palsies of the 
muscles of the eyeball often cause ptosis, diplopia or squint, lasting a few 
days. Permanent paralysis may come on at any time, but is most frequent 
in the later stages. A pefi-sistent drooping of the eyelids — tabetic ptosis — 
is a common sign. This is attB‘butablc to a lesion of sympathetic fibres. 
The patient tries to overcome the defect by contracting the frontalis 
muscles, and the v^iinkling of the forehead with slight drooping of the lids 
gives the patient an expression — the tabetic facies — by which the disease 
may Be recognised at a glance. 

Optic atrophy . — Defective vision from atrophy of the optic nerve is 
often the symptom for wliich the patient first seeks relief. It occurs in about 
one case in ten, and almost without exception fends in complete blindness, 
t The loss usually begins in the periphery of the visual field, and is often 
unnoticed until central vision begins to fail. Occasionally central vision fails 
early. At first one eye suflers more than the other, but ultimately, after a 
period which averages 5 years, all vision is lost in both. Patients sometimes 
relate that their blindness came on suddenly, or in a few hours or days. In 
these cases optic atrophy has been present for a long time, but the fibres 
subserving central vision have escaped until the last. On the other hand, 
vision may fail very slowly, with periods of arrest or apparent improvement, 
and total blindness is sometimes delayed for 10 or 16 years. The atrophy is 
primary, that is, it is not preceded by papilloedema. Pallor appears first 
on the temporal side, whence it spreads over the whole disk. The edges of the 
disk are sharply defined and the lamina cribrosa is visible as slightly darker 
spots, so that the disk stands out clear and bright, like a full moon. When 
optic atrophy is the first symptom, it is often impossible to detect any inco- 
ordination in the lower limbs, and ataxia may be long delayed. The knee- 
jerks are often brisk, but some of the early signs — lightning x>ains, sensory 
disturbances or loss of one or both ankle- jerks — are almost always present, 
and the Argyll Robertson pupil is a constant accompanying sign. In a 
number of the patients with optic atrophy the signs of general paralysis are 
added to those,of tabes (tabo-paresis), and the course of their illness is that of 
the more serious disease. 

Other Cranial Nerves. — The senses of smell and taste are sometimes 
lost. Vertigo, tinnitus and nerve deafness are common. Lightning pains 
are oftem severe in the distribution of the trigeminal nerve, and loss of sensa- 
tion on the nose, especially to pain, is one of the earliest and most frequent 
signs. Paralysis of the vocal cords, though rarely sought for, is present in 
many cases. 

Visceral Crises. — There are two varieties of visceral crises which are 
associated with disturbance of the parasympathetic and with the sympathetic 
innervation respectively. The former, which is confined to the vagus dis- 
tribution, consists of spontaneous sensory irritation and its reflex results 
which is never painful since the vagus contains no pain-conducting elements. 
The examples are the laryngeal crisis and the gastric crisis, which comprises 
painless, vonuting. The latter belongs to the sympathetic distribution, 
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always involves severe pain, azkdis made up of the painful crises, and 

the rectal and vesical crises. 

Oastric crises, — The organ most subject to crises is the stomach. Attacks 
of severe abdominal pain with repeated vomiting come on suddenly. They 
last a few days, or aaweek or two, apid are often repeated every few weeli 
for long periods. Sometimes pain or vomiting alone is present. There , is 
always complete anorexia. The patient looks very ill during the attack, but 
it is never fatal. They dften occur before other symptoms of tabes appear, 
and arc often mistaken for acute obstructi^yi, and other conditions requiring 
urgent surgical treatment, but careful examination will rarely fail to reveal 
indubitable signs of tabes. If attention were paid to tie ankle- jerks, and 
to sensory disturbances, instead of to the knee-jerks, unnecessary operations 
would be less frequent. « 

Next to the stomach, crises are most frequent in the larynx (laryngeal 
crises). In the commonest form there is spasm of the larynx, .with noisy 
breathing, cough and dyspnoea. Sometimes the attacks resemble whooping- 
cough or laryngismus stridulus. They are much shorter than gastric crises, 
rarely lasting more than an hour. Deatli in an attack is extremely rare. 

Attacks of extremely painful and prolonged tenesmus (rectal crises) are 
not uncommon. Attacks of frequent painful micturition (vesical crises) and 
of pain like renal colic (renal crises) are rare. 

Cardiac, nasal, bronchial, intestinal and other crises have been described. 

Vasomotor and Tropuic Disturbances. — The most impJirtant of these 
are changes in the joints and perforating ulcers. Karer forms are local 
sweating, loss of luiir, nails or teeth, attacks of herpes, haemorrhages into the 
skin, necrosis, rarefaction and spontaneous fracture of bones, excessive callus 
formation and spontaneous rupture of tendons. 

CharcoVs joint disease, — ^Arthropathies may develop at any stage of the 
disease. Occasionally the patient seeks advice for the first time with this 
complaint. The first sign is usually rapid swelling in and around a joint, 
with effusion and oedema. The effusion, in slight cases, subsides slowly and 
the joint recovers, but more often the enlargement is followed by destruc- 
tion of the cartilages, wasting of the ends of the bones, peri-articular new-bone 
formation and destruction of the ligaments. The joint becomes disorganised, 
the range of movement is increased, and crepitations of startling coarseness 
are heard and felt when the part is handled. The characteristic feature is 
the complete absence of pain. Dislocations occur readily, especially at the 
hip. The diseased joint sometimes becomes infected. This is commonest in 
the foot. The joints most often attacked are, in order of frequency : knee, 
hip, shoulder, elbow, ankle, small joints of the hands and feet, the spine. 

Perforating ulcers are colnmonest on the sole of the foot. Patches of hard 
thickened skin are frequently seen on the soles of the feet. Sometimes 
blisters form beneath this thick epidermis, and on bursting leave an indolent 
sore. Once formed the ulcer is very indolent. It is usually painless. 

Complications. — Tabes is frequently complicated by other syphilitic 
affections of the nervous system, of which the commonest and most im« 
portant is general paralysis of the insane. Many tabetics develop general 
paralysis, and most paretics present some of the signs of tabes. Indeed, 
these conditions are merely different aspects of the same disease, and i&e 
named according to the predominant features. Sometimes it is difficult 
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to decide the category of given cases, and the name tabo-paresis is used to 
describe them. Occasionally the pyramidal tracts degenerate and signs of 
spastic paraplegia are added to thoseiof tabes. Atrophy of the anterior 
nerve roots with c'bnsequent w-asting of the corresponding muscles is a fairly 
common complication. Outside the neifv^ous system thfi commonest complica- 
tions are aortitis, aortic regurgitation and aneurysm. 

Diagnosis. — Most tabetics come under observation for the first time when 
one of the many symptofns of the disease begins to cause serious trouble. 
The obtrusive symptom may be : lightning pains, failing vision from optic 
atrophy, double ^dsioii from paresis of ocular muscles, attacks of vomiting, 
tenesmus, unsleadifiess in walking, painless joint disease, impotence, troubles 
with micturition, or some other less common complaint. In these the 
diagnbeis rarely causes difficulty. A history of characteristic pains, or 
evidence of syphilis in the past, justifies the diagnosis of tabes on the symptoms 
alone. In' almost all of these cases, moreover, unequivocal signs will be 
found which make the diagnosis certain. Two' signs — the Argyll Robertson 
I pupil and absence of the ankle-jerks or knee-jerks — are of supreme importance, 
for although one is often lacking, the absence of both in the kind of case v/e 
are discussing is rare. To one or both of these several of the following con- 
firmatory signs arc usually added : inequality or irregularity of the pupils, 
diminished sensibility of the skin on the nose, on the chest and feet, absence 
of pain on compressing the calf muscles, loss of vibration sense in the feet, 
muscular hypotonia, defective sense of position in the limbs and unsteadiness 
when the eyes are closed. 

When the symptoms and signs are slighjb and few, or when suspicious signs 
are found during a routine examination, the diagnosis is sometimes difficult, 
and may require for its elucidation a careful inquiry into the history, an 
examination of the blood and cercbro-spinal fluid, and a meticulous investiga- 
tion of the nervous system. These cases are discussed in the following 
paragraphs. 

The Diagnosis of Early Tabes. — 1. Since Westphal, some 60 years 
ago, described loss of the knee-jerks as an early sign of tabes, and established 
the existence of the pre-ataxic stage, the profession, apart from neurologists, 
has altered its views but little, and still hesitates to diagnose tabes while 
the knee-jerks are present. Consequently mistakes in diagnosis are common, 
and valuable .years are lost before treatment begins. The diagnosis can 
and should be made when lightning pains are the only symptom. Pains 
with the characters already described occur in no other disease, and their 
presence calls for a careful investigation for evidence of past syphilis. In 
this first stage of tabes the diagnosis is founded^on (1) characteristic pains ; 
(2) evidence of syphilis in the past, obtained from the history or by examina- 
tion of the blood and cerebro-spinal fluid (see pp. 1578, 1579). 

2. Only rarely need the diagnosis be made on these grounds alone, for 
in almost every patient with lightning pains careful examination will reveal 
confirmatory signs. The most important of these are sensory disturbances 
and alteration in the pupils. Hypersssthesia to touch and temperature 
on the lower part of the trunk is very common, although few patients mention 
it until their memory is refreshed by careful interrogation. In a patient 
who has had syphilis and sufiers from lightning pains, a clear demonstration 
of sensory impairment confined to the characteristic areas makes the 
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diagnosis still more certain. Other signs to which a high ^lue may be pven 
are absence of pain when the calf muscles are compressed, loss of the vibra- 
tion sense in the feet, and muscular^hypotonia. Irregularities in the outline 
of the pupils without an obvious explanation, or pupils which react well 
to accommodation but sluggishly toilight, are very strong evidence of past 
syphilis and should be duly appraised. This may be called the second 
stage of tabes in which the diagnosis is founded on (1) evidence of syphilis ; 
(2) tabetic pains ; (3) sedsory disturbances with aicharacteristic distribution. 

3. If to these sensory disturbances tht^e is added an Argyll Robertson 
pupil, or if one ankleTjerk or knee-jerk is absent or definitely diminished 
when compared with its fellow, the diagnosis is establiahed beyond doubt. 
This may be called the stage of the fully developed disease. The diagnosis 
rests on — (1) evidence of syphilis ; (2) lightning pains ; (3) charactjeristic 
sensory signs ; (4) the Argyll Robertson pupil in one or both eyes ; 

(5) absence of one or both ankle or knee-jerks, or a definite •diminution 
in one of them. 

Lightning pains indicate that the disease is active. In the absence of, 
pains tabes would still be suggested by the combination of an Argyll 
Robertson pupil with an absent ankle or knee-jerk, or by the combination 
of one or both of these signs with characteristic sensory loss. In such 
cases, however, it would be impossible to say whether the patient was 
suffering from tabes which was likely to progress, or whether the disease 
had been arrested in its earliest stage. • 

Differential Diagnosis. — Peripheral neuritis, — The signs common to 
both diseases are loss of reflexes, hypotonia, inco-ordination and sensory 
loss. Wasting, loss of power, changes in the electrical reactions of the 
muscles and tenderness of the calf muscles distinguish peripheral neuritis. 
A complete history and examination will usually reveal the cause of the 
neuritis, or disclose certain signs of tabes. 

FrMreich's disease, — Loss of tendon reflexes and inco-ordination occur 
in both diseases, but the age of the patient, the family history, the speech 
defects, nystagmus and the deformities of the feet and spine make the 
diagnosis easy. Juvenile tabes is sometimes mistaken for Friedreich’s disease. 

Course and Prognosis. — In most instances the disease is well establislied 
before some serious symptom brings the patient under observation. For 
this reason it is usually impossible to determine the sequence and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variability of the course 
of tabes in different cases will be obtained. In many patients the disease 
remains stationary in the earliest stage and causes no disability. In a larger 
number inco-ordination appears after a pre-ataxic stage of 10 or 20 years. 
Some become ataxic within five years of the onset of pains, a few within 
a year. Once ataxy appears, its rate of increase varies within wide limits. 
It may be so rapid that walking becomes impossible in a few weeks ; it often 
increases very slowly, and only interferes seriously with walking after several 
vears, and in a large number j)eriodB of increase in the ataxy alternate with 
long periods in which it is stationary or undergoes temporary amelioration. 

The course of the other symptoms is equally variable. In general, 
irritative phenomena — pains and crises — tend to diminish, while the signs 
of destruction of sensory nerves — diminished sensation, hypotonia, etc. — 
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increase. Ocular,, palsies are frequently of ^ short duration, and bladder 
and rectal symptoms are often temporary. It is impossible to foretell bow 
any given case will progress, but there seems to be some connection between 
the period which^ has elapsed since syphilis was contracted and the rate 
of evolution of the disease — the long-jr this period , the more benign the 
course. If the symptoms have increased slowly in the past, the future 
course is likely to be slow, whereas cases of rapid onset often progress rapidly. 
When optic atrophy occurs, blindness results almdUt invariably, and a pro- 
portion of these cases develop g^.jieral paralysis of the insane. 

The prognosis as to life is variable. Most tabetics die of intercurrent 
maladies or of sone cardio- vascular complication, but life is constantly 
menaced by cystitis and ascending infection of the urinary tract. 

Treatment. — This falls under three heads : treatment by anti-syphilitic 
remedies, general treatment, and treatment of individual symptoms. 

Anti-Syphilitic Treatment. — As soon as tabes is recognised or suspected 
in a patient who has had syphilis, thorough treatment by specific remedies 
^ should be given. Mercury is the most valuable drug. Several courses of 
daily inunctions should be given at intervals, until 60 inunctions have been 
applied. This is usually supplemented by injections of salvarsan. Between 
the courses, which may be repeated at 6-montlily intervals, mercury should 
be taken by the mouth in a pill or mixture. Most observers agree that all 
forms of intrasiunal therapy are useless. 

General ‘Treatment. — In early cases the patient should be encouraged 
to continue at his work and avocations, so far as this is consistent with 
the avoidance of undue mental or physical stress. Strict moderation in 
the use of alcohol and tobacco should be enjoined. Marriage should be 
forbidden. The diet should be generous, and efforts should be made to 
prevent the rapid loss of weight which is a feature of many cases. Strict 
attention to the bowels is necessary. In many tabetics the normal call 
to stool is not felt, and if regular efforts to open the bowels are not made, 
stasia develops readily. This should be treated by enemata or by glycerine 
suppositories. Purgatives should be used with discretion. They are of 
little use in stasis, and should not be given if there is any tendency to rectal 
incontinence, as this is always worst when the motions are soft. A change 
from purgatives to enemata or suppositories will often relieve this distressing 
symptom. The bladder should be emptied at regular intervals, regardless 
of the call which is apt to be less insistent than in normal persons. In 
general, rest in bed is to be deprecated. In some instances, however, where 
ataxy develops rapidly, it is advantageous, provided that daily treatment 
by massage and exercises is instituted at once. 

Treatment op Symptoms. — Pains , — Of the many drugs that have 
been tried for the relief of pains the following either in single or in various 
combinations have been found useful : aspirin, phenacetin, antipyrin, 
exalgin, p^amidon, cannabis indica, colchicum, ammonium chloride and 
sodium salicylate. After one has lost its effect another will often give 
some relief. Morphine is the only drug that is certain in its action, but it 
cannot be allowed except on isolated occasions, when for some special 
purpose it is essential that the patient should be free from pain for a few 
hours. In no disease is the morphine habit more rapidly acquired or more 
difficult to break. External ap^cations rarely do any good. Chloroform 
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on lint sometimes gives relief. Hot baths, hot applications to the limbs 
and blisters to the spine are worthy of trial. 

Intravenous injections of neosalvarsan sometimes relieve the pains 
when other means have failed. Tne clothing diould be warm, and sudden 
changes of temperature should be Avoided. Residence in a warm country 
is an advantage. Attention to small details, such as the avoidance of 
constipation and abstinence from alcohol, often has a favourable effect. 

Crises. — Gastric crises, like the pains, are vAry resistant to treatment. 
Chloretone in cachets containing 10 grains»is often useful. It may be given 
twice or at most thrice in 24 hours. The effect of the drug should be watched 
carefully, as it sometimes produces alarming depressidn of the heart and 
respirations. Wlien chloretone fails cerium oxalate and tincture of iodine 
should be tried. The use of morphine is not justified. Rectal crimes are 
sometimes relieved by small doses of grey powder with opium or pulv. 
ipecac, co. The lower bowel should be emptied daily by enemata. lu 
iwd cases with morning diarrhoea an enema or a suppository should be used 
before the first evacuation. Thereafter the patient should try to resist* 
the desire to defsecate, which soon passes away, and with a little training 
this troublesome symptom can usually be overcome. Laryngeal crises 
though very alarming are practically never fatal. They are usually relieved 
at once by an inhalation of nitrite of amyl. 

Bladder disturbances . — When there is any difficulty in jpassing water 
a mixture containing 5 minims of liq. strychninae thrice daily will be found 
useful. When the bladder is imperfectly emptied the use of the catheter 
should not be delayed. Only too often neglect of this matter leads to death 
from pyclo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and acid sodium phosphate should be given by the mouth. 
If this does not remove them, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine is often diminished 
by 5 minim doses of tincture of belladonna thrice daily. 

Ataxia. — Just as a normal person by practice and effort can learn to 
perform feats of balance and muscular co-ordination which are impossible 
for one untrained, so the tabetic by concentrating his attention on his move- 
ments can be taught to make greater use of his remaining powers. The 
results of appropriate re-educative treatment are often astonishing. It is no 
uncommon thing to see patients who had been confined to bed for months 
able to get about freely agayi. Permanency of the result is often a gratifying 
feature. 

As long as the patient is able to get about the necessary re-education can 
be acquired, if he is taught to pay particular attention to each movement of 
his limbs, and to attempt to carry it out accurately. In more severe cases, 
and when the patient is confined to bed, re-education should be given along 
the lines devised by Fraenkel. Constant supervision is necessary at first, 
and the treatment should begin in an institution, or under the supervision of a 
skilled attendant. ^ 

No remedy is of avail in checking the progress of optic atrophy. Sub- 
cutaneous injections of strychnine have been recommended, 
zox 
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The condition of the feet often requires attention. Corns should not be 
cut. Perforating ulcers should be curetted and dressed with a paste of iodine 
and starch. A cradle should be placed qyer the feet to prevent deformities, 
and over-extensiod of the knee-joint should be prevented by wearing a 
suitable splint. (f ( 

Charcot 9 joints . — As soon as this condition is discovered, the patient 
should be put to rest, the joint immobilised, and thgse measures used which 
tend to relieve the CBdema'^and the effusion into the joint; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. For example, the patient with a Charcot’s foot 
should use a peg stifitip for six months, when the condition will be found to 
have healed. The knee is a difficult joint to support, and the best treatment 
is excision of the joint, with the production of a stiff knee. 


CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 

f 

Affections of the nervous system are much less frequent in congenital 
syphilis than in the acquired disease. Viewed broadly, the pathological 
changes and the clinical manifestations are the same in both. Regarding 
the first, meningitis, endarteritis and gummata are common to both forms ; 
but while central softening from arterial disease is characteristic of acquired 
syphilis, corticdl cell atrophy and subsequent sclerosis are prominent features 
in congenital cases. As for the symptoms, mental defects, with convulsions 
and spastic weakness of the limbs, are typical of congenital syphilis in contrast 
to the hemiplegias and monoplegias, with or without convulsions, which 
occur in the acquired form. It is noteworthy that the combination of 
obvious visceral and integumental lesions, with parenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

S3rniptoms. — Many syphilitic infants suffer from convulsions during the 
first two years of life and in many cases these are given as the cause of 
death. In those who survive, fits may continue or they may begin again 
towards the end of childhood. The latter is more common. The fits in some 
cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life withouit the addition of any symptoms suggestive^ of local brain 
disease. In another group, convulsions are followed by symptoms of hemi- 
plegia or of spastic diplegia. The same defects may appear apart from 
convulsions. 

Mental impairment is one of the common feat,ures of the disease. Idiocy 
is rare. More often the defect is first noticed between the ages of 5 and 15 
years. The child may merely cease to learn, and retain any acquirements 
he possess, or he may lose his memory and become slowly demented. 

Vision is often defective as a sequel of atrophy of the optic nerve pr of 
choroido-retinitis, and bilateral deafness is not uncommon. Affections of 
the remaining cranial nerves are rare. 

Juvenile general paralysis appears most often between the ages of 10 
artid 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital syphilis, in others 
from syphilis acquired in infancy or in childhood. The physical signs are 



DISSEMINATE SCLEROSIS 


1603 


the same as in the adult formj The mental symptoms, asdnight be expected, 
di£Eer from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which ^form tlie content of the delusions in older 
patients. A boy of 1 2, for example, is not likely to have delusions regarding 
his wealth or his intoUectual capacifjy or his sexual powers, although he may 
well have grandiose ideas concerning his physical strengtL Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. * • 

Juvenile tabes presents the same features as in adults. It is important 
to remember that in rare instances, tabes in an adult owes its origin to 
congenital syphilis or to syphilis acquired in infancy. • 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigmata 
of their malady. 

Treatment by mercury should be carried out perseveringly. "The results 
are disappointing. 


DISSEMINATE SCLEROSIS 

Etiology. — Apart from syphilis, disseminate sclerosis is the commonest 
organic disease of the nervous system in English and Continental practice. 
It is said to be less frequent in America. 

Cases have been recorded in which the disease was noticed after acute 
illnesses, such as scarlet fever, influenza and rheumatism ; but it is probable 
that these simply made more prominent a condition already present. Febrile 
illnesses are always followed by increase in the symptoms, and many patients 
with disseminate sclerosis relate that they became much worse after an 
attack of influenza. There is no doubt that this so-called influenza has been 
in some instances at least a febrile phase of the disease itself. In the great 
majority of the cases there is nothing in the family or personal history to 
which the disease can be attributed. In one instance, confirmed by examina- 
tion after death, it attacked a mother and her child, and a few shnilar cases, 
as well as the affection of several members of a family, or of a household 
have been recorded. 

The onset is most frequent between the ages of 16 and 30,Jbhe sexes being 
affected equally. It is rare for the disease to begin after the age of 55. 

The cause is still unknown, but the course of the disease as well as the 
inflammatory nature of the early lesions points to an infective origin. It is 
certain that syphilis plays no part in the aetiology. 

Pathology. — As indicated by the name of the disease, the lesion consists 
in patches of sclerosis scattered like seeds throughout the substance of the 
brain and cord. They vary in size from microscopic areas to large plaques, 
which sometimes extend over the greater part of transverse sections oi the 
cord or brain stem, or occupy still larger areas in the white matter of the 
brain. Under the microscope the older patches are found to contain pro- 
liferated neuroglia and nerve fibres which have lost their myelin sheaths. 
The axis cylinders in the sclerosed areas escape destruction for a long timtw 
For this reason secondary degenerations do not occur in the spinal tracts, 
and sections of the cord between lesions at different levels present normal 
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appearances. Ganglion cells are also spared hence wasting of the muscles 
supplied by the aSected segments is not a feature of the disease. In recent 
patches, cedema is present with infiltration by small lymphocyte-like cells, 

, plasma cells and ^compound granular corpuscles around the blood vessels, 
especially in the adventitial sheath of t^e veins. It is^highly probable that 
these inflammatory changes represent the initial lesion, and that the altera- 
tions in the nerves and in the neuroglia are secondary to them. 

Symptoms. — The mode, of onset as well as the colhrse of the disease differs 
greatly from one case to anothei^ This is explained by the nature of the 
early lesions, and by the extreme variations in their number and distribution. 
In the early stages the axis-cylinders in the diseased areas are not interrupted 
completely, but suffer partial and temporary impairment, which alters in 
intensky with the severity of vascular and other inflammatory changes in 
the tissues around them. Moreover, as the inflammation subsides in one 
patoh a new one develops and produces a different set of symptoms. Again , 
the first lesion may arise in any part of the brain or cord, and every con- 
,ceivable combination of lesions and, therefore, of symptoms, is possible. 
Hence it is not surprising that the earliest symptctms arc often slight and 
fleeting, or that they may first appear now in one part and now in another. 
In spite of this, however, certain symptoms and ])hysical signs appear with 
remarkable regidarity and render disseminate sclerosis, in the more advanced 
stages at least, one of the most distinctive and most easily recognised 
diseases of thtf nervous system. 

It is remarkable that though the demyelinating lesions, which are often of 
considerable size, occur anywhere in the central nervous system and commonly 
involve the fillet, the lateral fillet, the spinothalamic paths and the peripheral 
neurones in their intramedullary course and the visual path, yet an^hing 
but the most transient loss of function never occurs in connection with these 
systems. Wliile, on the other hand, the phylogenetically newer systems — 
tie pyramidal paths and the proprioceptive systems associated with the 
higher functions of the upper limbs, the upright stance and speech in man 
commonly suffer permanent damage, the common transient loss of vision 
seems definitely to be determined by an cedematous lesion of the optic nerve 
as it traverses the optic foramen. Lesions elsewhere, as in the optic tract and 
chiasma, do not give rise to loss of vision of hemianopic or chiasmal pattern. 

In a typical case the most prominent features are — (1) spastic para- 
plegia or other signs of involvement of the pyramidal tracts ; (2) tremor in 
the arms ; (3) nystagmus ; (4) pallor of the temporal half of the optic disc ; 
(5) scanning speech. The triad formed by intention tremor, nystagmus and 
scannix\g speech is practically pathognomonic, and it is customary to give 
great prominence to these symptoms. It must be emphasised, however, that 
they are found together in a minority of the cases — say in 20 per cent. — and 
that some cases run their course without the appearance of any one of them. 

Motor Symptoms. — Weakness in the lower limbs is the symptom for 
which xnany patients first seek relief. Beginning with a feeling of hea^ness 
or stiffness in one or both limbs, the weakness, which may be limited at 
first to one group of muscles, increases, in some uniformly, in a larger number 
^th remissions or^with periods of apparent recovery, until at last, after a 
time which varies from a few weeks to many years, it ends in se'^ere spastic 
paraplegia. The physical signs are those of pyramidal lerions in general— 
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increased tone in the muscles and exaggeration of the teudtn reflexes, diminu- 
tion or loss of the abdominal and cremasteric reflexes, and Babinski’s plantar 
response. They are of extreme in^portance, for some or all of them may be 
present when the patient’s complaints are still trivial, and they are found 
BO constantly in all stages of the disease that the diagnosis of disseminate 
sclerosis is rarely made in their absence. 

The paralysis can o|ten be distinguished from that of other pyramidal 
affections by the variations in its severity fron^time to time, and by the 
occurrence of remissions or of apparent secovery, the improvement some- 
times lasting for weeks or months, and, in rare cases, for many years. In 
most cases, moreover, examination will reveal some otfler sign — ^nystagmus, 
intention tremor, or pallor of the disk — which betrays the cause of the paralysis. 
In one large group of cases, however, the symptoms are those of a fifteadily 
increasing spastic paraplegia without remissions and without any indication, 
cither in the physical signs or in the history, of extra-pyramfdal disease. 
The gait ma'-^ but slightly altered, even when the tendon reflexes are 
greatly e'^'ggerated and the plantar responses are “ extensor.” Later, ii 
becomes spastic or spastic and ataxic. Sometimes ataxy makes walking 
very difficult, when the power in the limbs is only slight’y impaired. In the 
arms there is often loss of power associated with exaggc ’ation of the tendon 
reflexes. In some cases the arms are affected before tie lower limbs, when 
astereognosis and loss of sense of position from a lesion in the course of the 
parietal projection produce one of the commonest of the eany symptoms — 
the ” useless arm.” 

Tremor, — The characteristic tremor in the arms appears on voluntary 
movement only, and increases in rate and aTTi})Iitude as the goal is approached. 
For these reasons it is called intention, volitional, or terminal tremor. It 
is sought for by causing the patient to touch his nose with the tip of one 
finger. In its minimal form the tremor appears as two or three jerky 
movements of the finger just as the goal is attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it several times before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, such as threading a needle. Later, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as soon as a voluntary movement begini^ In advanced 
cases it prevents all useful movements, and the patient is unable to do any- 
thing for himself. The arms are affected earliest and most often, but nodding 
of the head is common, and any part of the body may be affected. Beside 
intention tremor, other types of inco-ordination of the limbs are occasionally 
seen, such as those characteristic of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

Sensory Symptoms. — Subjective . — Numbness and tingling in the ex- 
tremities and alterations in the sensation of various parts are common 
complaints. They are often transient, and may be the only symptoms during 
the premonitory period. Severe pains are rare, but many patients complain 
of stiffness or of aching in the limbs and in the back. 

Objective . — Severe sensory loss is not common, but careful examination 
will often*reveal areas of skin in which sensation is impaired. Occasionally 
the loss is severe, and may show so sharp an upper level as to suggest the 
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presence of a spinal tumour. In many cases the sense of position and passive 
movement in the limbs is seriously affected, in others loss of vibration sense 
is the only sensory sign. Like the other signs, the sensory disturbances often 
show considerable variations in extent and degree at different examinations. 

Ocular Symptoms. — Attacks of dovhle vision are (frequent, and highly 
characteristic of the disease. Close interrogation, avoiding the leading 
question if possible, will often elicit an account of these attacks when the 
patient has not mentioned them at first, either because he has forgotten them, 
or because it does not occur to him that a symptom so remote or so transient 
can have any bearing on his present trouble. This diplopia is of the highest 
impbr\i;tance, because ^t is often the sole complaint when the patient seeks 
advice for the tifsl^J-’rae, and becjiuse its presence, or a history thereof, is 
often the deciding factor ifyy the diagnosis’of early cases with spinal symptoms. 
Double vision in a young persJar' should always arouse the suspicion of dis- 
seminate sclerosis, and if it is associatet&l.with signs of pyramidal tract disease, 
the combination makes the diagnosis almost ccrthiArw 

, Strabismus is uncommon. Even when the patient is sc^n ^whilst com- 
plaining of double vision it is unusual to detect any limitation in tntio range 
of the ocular movements. ' 

Ptosis is rare. 

Still rarer is “ nystagmus of the lids,” a rhythmical up-and-down move- 
ment of the lids which appears on testing for nystagmus. It is usually 
associated wittf ptosis of the eyelids. 

Nystagmus is present in more than half the cases, and is frequently an 
early sign. It is usually fine, rapid and horizontal, appearing only when the 
eyes are directed to the side. In some cases the eyes oscillate constantly 
whatever their position. Except in rare cases, there is no apparent move- 
ment of objects, even when the ''scillations are of wide range. 

Visual failure, — Diminution of visual acuity^^due to lesions in the optic 
nerves — retrobulbar neuritis — occurs sooner or later in nearly every case. 
As in the case of the other symptoms, it is subject to exacerbations and periods 
of improvement. In many cases, acute retrobulbar neuritis is the first 
alarming symptom of the disease. A young healthy person comjjlains of 
rapidly increasing mistiness of vision, usually in one eye, sometimes in both 
or in one after the other, reaching its maximum in a few hours or days ; this 
is often prccedeji or accompanied by pain about the orbit, which is increased 
on moving the eye. In the common unilateral case the signs are those of a 
lesion in one optic nerve ; the pupil on the affected side is larger than its 
fellow ; its direct reaction to light is impaired, but it contracts well con- 
sensually. Tests with a small object, preferably^ coloured, reveal a central 
scotoma. At the onset the disk is usually normal, but sometimes the 
inflammation reaches the nerve head, in which event the disc is blurred and 
swollen. Later the disk may be pale or normal. Rapid improvement of 
vision is the rule. Special tests may reveal a persistent slight loss of visual 
acuity, and a partial central scotoma, or, very rarely, a complete central 
scotoma. Subsequent acute attacks are common. In some cases the onset 
of visual failure is gradual. Usually the defect is slight, but it may be serious, 
although complete blindness never occurs. In these cases the disk is pale, 
especially in its temporal portion, and the field shows a central scotoma or 
narrowing at the periphery. 


.‘i- 
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PapiUcedema in one eye if common and the swelling is usually slight. 
Rarely it is bilateral, and may be great enough to sugge^ the presence of a 
cerebral tumour. 

Mental Symptoms. — Defective? memory and slight impairment of intel- 
lectual power are common. Some ^f the patients are morose and subject to 
fits of depression, but the majority are surprisingly cheerful, and do not seem 
to suffer mentally even when their physical state is most pitiable. In many 
cases there is considerable loss of emotional (jontrol, and ready laughter 
or weeping is fairly common. More often there is merely a tendency to laugh 
at trivial things. It is said that the mental changes sometimes resemble 
those of dementia praecox. ^ 

Sphincter Disturbances. — These troubles arise from interference with 
the long path in the spinal cord by which volitional consent and inhibition 
are held upon the act of micturition. Therefore, lack of control in the form 
of hesitancy and precipitancy are common, and retention may occur. In 
rare cases, control over the rectal sphincter is lost. 

Other Symptoms. — Deafness, giddiness and tinnitus, sometimes with 
repealed vomiting, are common. Ejuloptiform convulsions are rare. Id 
most instances the distribution of the signs will uidicate that the lesions are 
multiple ; but sometimes, although the patches are numerous, the signs are 
those of a single lesion, say of the internal capsule, of the inidbrain or of the 
cerebellum. 

Cerebro-spinal Fluid. — The colloidal gold test is often positive. In a few 
cases the number of cells is increased. Otherwise the fluid is usually normal. 

Diagnosis. — In a typical case the combination of spastic weakness in the 
lower limbs with nystagmus, intention tremor and optic atrophy, with or 
without scanning speech, makes the diagnosis easy. Typical cases, however, 
are few in number, indeed cases in which aU the cardinal signs arc pronounced 
are labelled “ text-book type,’* and are regarded rather as curiosities. It 
must be emphasised that most patients, when seen for the first time, present 
a very different jneture. 

1. The commonest early complaint is of some motor or sensory 
disturbance, of rapid onset, that causes difficulty in using the hand 
or in walking. This suggests disseminate sclerosis, and leads to questions 
that may elicit an account of an earlier attack of some kind, e.g. of diplopia, 
retrobulbar neuritis, numbness, tingling, weakness or difficulty in using the 
limbs, or sphincter disturbance. A young person with wcakifess or numbness 
of one or more limbs, and a history of simflar transient phenomena in the past, 
or of rapid failure of vision or of double vision, with complete or partial 
recovery, almost certainly has disseminate sclerosis. The history alone 
gives the diagnosis. It is Confirmed by the presence of even one certain sign 
of pyramidal tract disease, such as Babiiiski’s plantar response, absence of 
the abdominal reflexes, or a definite inequality of sldn or tendon reflexes on 
comparing the two sides. Pyramidal tract disease without obvious cause in 
a young patient is probably disseminate sclerosis. The classical signs — 
nystagmus, intention tremor and scanning speech may all be absent. Nystag- 
mus or intention tremor is a very important sign in a patient with the history 
outlined above, but its absence is not significant. Defective sense of position 
is commoner than intention tremor in early cases. In the finger-to-nose test 
the patient misses his nose because he is not sure of the position of his finger. 
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Often two defects are revealed by this test : di^oulty in finding the nose and 
a few jerky^ movements of the finger as it approaches the nose-— a highly 
characteristic combination. 

2. In some cases the signs are those of uncomplicated spastic paraplegia, 
without anything in the history or the present state ip indicate disease of 
any structures other than the pyramidal tracts. In some of these a history 
of similar attacks in the past or of periods of improvement will give the 
clue to the nature of the paralysis. In a smaller Lumber the paralysis is 
steadily progressive, and its caus^^is a matter of conjecture based on prob- 
ability — spastic paraplegia coming on in a young adult is probably due to 
disseminate sclerosis^or is arrived at by the exclusion of other possible 
causes, particularly of syphilis and compression. In these cases, frequent 
examiiv^tions must be made for nystagmus, intention tremor and optic 
atrophy. 

3. Defective vision is often the first symptom. Optic atrophy or a central 
scotoma in a young person Ls probably due to disseminate sclerosis ; likewise 
failure of vision, with imprcvement or fluctuations in severity. When the 
dnset has been gradual, a history can usually be obtained of the characteristic 
transient motor, sensory or sphincter troubles, and some sign of pyramidal 
tract disease is found to indicate the cause of the eye trouble. Further, 
disseminate sclerosis is by far the commouest ascertainable cause of acute 
retrobulbar neuritis ; hence, rapid failure of vision in a young person, without 
the accompanj^ng symptoms which would be present with other possible 
causes, such as cerebral tumour, is probably due to disseminate sclerosis. 
Occasionally, in acute cases, a history of symptoms and the presence of 
definite signs give proof of the cause ; often there have been no extra-ocular 
symptoms, and the signs, though suspicious, are not unequivocal, e,g. sluggish 
or slightly unequal abdominal reflexes, or a doubtful plantar response ; often 
there are no symptoms or signs of extra-ocular disease, but later events prove 
the nature of the early eye trouble, thus, even fourteen years may elapse 
between the first attack of retrobulbar neuritis and the appearance of other 
symptoms of disseminate sclerosis. 

4. To cover other modes of onset that vary with the site of the lesion, it 
is suflScient to remind the reader that, excepting cerebral tumour, disseminate 
sclerosis is the only common primary organic disease of the central nervous 
system. If a young person, free from syphilis, has unexplained organic 
nervous disease, 'disseminate sclerosis is the most likely cause. 

Disseminate sclerosis has to be diagnosed from various diseases, of which 
we will consider the following : 

Hysteria . — The serious mistake of attributing the early symptoms of this 
relentless disease to hysteria can be avoided by dareful examination of the 
nervous system. Pallor of the disk, absence of the abdominal reflexes, or a 
distinct difference between them at corresponding points on opposite sides, 
unequal exaggeration of one or more of the tendon reflexes when com- 
pared with their fellows, Babinski’s plantar response on one or both sides 
— any one of these signs alone would render a diagnosis of hysteria 
untenable. , 

Campreasion of the cord . — When the signs in disseminate sclerosis are 
pufelv spinal, the diagnosis from spinal tumour presents real difficulties. 
The first may be mistaken for the latter, when the paralysis increases steadily 
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without remiasions and is a^ociated with sensoiy loas extending upwards 
to a definite level, while the reverse error mpy be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. * 

Spinal caries may cause difficulty when paralysis appears before disease 
of the bone has been detected, and the same applies to new growths in the 
vertebral column. If the paralysis is due to compression, examination of 
the spinal fluid will ususflly reveal the loculation syndrome, and an X-Bay of 
the spine will serve to distinguish disease (jf the vertebrae. 

FriedreicVs ataxy . — This may be suggested by the presence of ataxy* 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease the tendon reflexes in the lower limbs are 
exaggerated, whereas they are lost early in Friedreich’s disease. • 

Course and Prognosis. — Once the disease is established, a downhill 
course is the rule, and death usually occurs in a few years. In aiair number, 
life is prolonged for 10 or 15 years, and patients have been known to survive 
for 26 or 30 years. Remissions and periods of temporary improvement ar^ 
common. Usually they are short, and the patient is considerably worse 
after each exacerbation ; but sometimes a remission lasts for several years 
and raises the hope that the disease is arrested. In all but the very rarest 
instances, however, symptoms recur, and the disease pursues its course relent- 
lessly. The outlook for life is best in older patients with signs of disease of 
the spinal cord alone. Death is often hastened by bed-sores%nd infection of 
the urinary tract. 

Treatment. — Arsenic appears to be the most useful remedy, and it may 
be given by the mouth or by intravenous injection of novarsenobillon or 
silver salvarsan at weekly intervals for 6 weeks. Iodide of potassium in 
small doses is of great service, and mercury is also of value. Protein shock 
therapy by intravenous injection of mixed typhoid vaccine in such a dose 
as will produce a not too severe pyrexial reaction (16 to 25 millions) weekly 
for six doses is undoubtedly beneflcial. Belladonna in doses of 6 minims of 
the tincture thrice daily will usually remove the sphincter trouble. Training 
exercises will usually improve the ataxy of the legs, and massage and passive 
movements are appreciated by the patients. They should avoid over- 
exertion but should not be kept in bed so long as wallang is possible. 

SCHILDER’S DISEASE 

Synonym. — Encephalitis periaxiahs. 

Definition. — A malady characterised anatomically by a progressive and 
massive demyelination of the white centre of the cerebral hemispheres, pro- 
ceeding from a single focus or from two symmetrical foci, and producing the 
clinical picture of progressively increasing failure of cerebral function, local 
at first, but advancing in terms of the functions of the contiguous regions 
which arc next aflected, by the spread of the disease from its starting-point. 

Etiology. — Nothing is known of the essential cause of the di^ase,^ but 
from the nature of the lesions it seems probable that a local infection within 
the nervous system, of a spreading character, giving rise to an ioflamOiatory 
reaction, and quickly followed by intense demyelination, is the fundamental 
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cause. Many of t];ie reported cases have occpirred in childhood, even as 
early as the second year. The latest case was in the fifth decade of life. The 
sexes are equally affected. 

Pathology. — The characteristic lesiofi consists of : (1) A primary de- 
myelination and, later, destruction of th^ axis cylinders^ of the central white 
substances of the cerebral hemispheres, which till very late spares the sub- 
cortical zone of white fibres and the radial cortical fibres, and produces a 
translucent jelly-like appea^nce of the oval centred (2) A very early and 
perhaps primary overgrowth of tljp neuroglia, forming a fcltwork, which is 
particularly intense round the vessels. (3) A general infiltration of the white 
matter of the brain with round cells, all of which are of neuroglial origin, and 
most of which are engaged in the removal of altered myelin or in the formation 
of neuroglial fibres. 

The process commences most commonly as a symmetrical patch of 
demyelination, in either occipital white centres, less frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence until the whole of the oval white centres becomes demyelinated. 
These present a very striking translucent, greyish or yellow-brown appearance. 
The corpus callosum is involved, and the demyelination spreads downwards 
through the crura into the brain stem. Sometimes, especially in the central 
regions, the disease starts on one side, and, after playing havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. Until the central demyelination is well-nigh complete, the subsulcine 
arcuate bands or white fibres and the cortex appear unaffected to the naked 
eye, and the resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical white bands, but with 
the oval centre completely changed and translucent, is peculiar to this disease. 
Not unfrequently other patches of the disease may be scattered throughout 
the central nervous system. These have been found in the optic chiasma, 
in the cerebellar stalks, and in the white matter of the brain stem and of the 
cord. This scattered distribution and the prominence of demyelination 
bring Schilder’s disease very close to disseminate sclerosis, and it has actually 
been described as ** disseminate sclerosis in childhood ” ; but the massiveness 
and mode of spread of the lesions, together with their distribution, with pre- 
dilection for the brain and avoidance of the spinal cord, its incidence in child- 
hood and its entirely different symptomatology, separate Schilder’s disease 
sharply from disseminate sclerosis. 

Symptoms. — The clinical asjject is precisely that which might be expected 
from a progressive destruction of cerebral function, spreading by contiguity 
from the ifitial seat of the disease. In many of the cases blindness — by 
which is meant blindness without any change in' the optic disks and with 
pupils reacting normally to light — has been the first symptom, and is the 
result of the symmetrical demyelination of the occipital white matter. 
As the disease spreads forwards into the temporal regions, bilateral deaf- 
ness appears ; and, later, bilateral ataxy and astereognosis — due to 
parietal involvement, bilateral spastic paralysis — the result of central 
mvolvement, and complete amentia — due to callosal and prefrontal involve- 
ment, develop. 

In those cases in which the initial seat of the disease is in the temporal, 
central or frontal regions, the first symptom to appear is obviously deter- 
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mined by the location, and tiie oidei of development o^ymptoms w31 be 
changed, but the mode of piogress is the aftme in all. Where the disease 
starts on one side only, hemianopia or hemiplegia is the first symptom, and 
these are followed by the train of &dded signs produced by the extension of 
the disease into othej* regions. Coipplete mindlessness and paralysis always 
dominate the clinical picture in the end. The disease-process within the 
brain sometimes causes swelling with increase of intracranial pressure, and 
signs of the latter may dppear in the form of he^ylache, vomiting and papill- 
cedcma. Such cases are not common, and^most of them have been regarded 
in life as cases of intracranial tumour. Fits are by no means uncommon. 
Sometimes they constitute the initial manifestation of the^isease,and they may 
occur at any time during its course, and may be local or general. Fever is 
usually absent, but there may be irregular pyrexia and some of the more 
acute cases have been pyrexial throughout. The cerebro-spinal fluid is 
normal in the majority of the cases, but sometimes there is an increased 
protein content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness^ 
followed by signs of progressive cerebral destruction, is so rare in any other 
disease as at once to suggest the diagnosis of Schilder's disease, indeed no less 
than two-thirds of the reported cases have shown this picture. When the 
disease begins unilaterally, and more particularly when headache, vomiting 
and papilloederna are present, the distinction from intracranial tumour is 
difficult or even impossible, for in both diseases the local conJtnencement and 
the progressive destruction occur. In Schildcr's disease, however, high- 
grade papilloedema is not met with, and consecutive optic atrophy does not 
occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most cases Schilder’s disease is regularly 
progressive to a fatal termination. In some, however, periods of stand- 
still have been noted, while in a few others marked improvement for a time 
has occurred, as the result of administration of mercury, arsenic and iodides. 
The duration has varied from 7 days to 36 months, with an average of 9 months. 

Treatment. — Beyond the fact that mercury, arsenic and iodides have 
brought about temporary amelioration in some cases, no treatment is at 
present known that will influence the course of the disease. 

HEREDITARY ATAXY 

Under the name of “ hereditary ” or “ familial ** ataxy are gathered 
together several clinical t^pes of disease, which have many features in com- 
mon, and between which almost every variety of transitional type may be 
observed. The common features of these diseases may be here expressed : 

.^TIOLOGICALLY. — They tend to develop during childhood, but in some 
families the incidence is late in life, often being in the sixth decade. 
They are hereditary, and the heredity may be direct or indirect, or the disease 
may suddenly appear among many members of the same child-rank at a 
certain distance from a common progenitor. As with all hereditary disea^s, 
isolated cases in which no heredity can be traced are common. 

Clinically. — They are characterised by a slow, clumsy ataxy, which in 
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the eyes appears nystagmus, and in the speech is expressed by staccato 
and explosive utterance, slurrioig, drawling and general lack of articulatory 
precision. In the trunk and limbs the ataxy is shown by clumsy unsteadi- 
ness, intention tremor, titubation and by involuntary movements, somewhat 
like those of chorea. Disturbances of fensibility, bot^ objective and sub- 
jective, are conspicuous by their absence, and the sphincters are not afEected. 
signs of involvement of the pyramidal system in the form of the extensor 
response in the plantar reflex, contractures or spasticity are present. 

.Pathologically. — The morb^l change consists in a primary neuronic 
degeneration, with secondary glial proliferation in the following systems : 
(1) in the afferent nopirones, comprising the posterior columns of the spinal 
cord ; (2) in the neurones of the direct cerebellar tract and of Oower’s tract ; 
(3) in the neurones of the cerebellum and its direct connections ; (4) in the 
neurones of the pyramidal systems in the ascending frontal convolutions ; 
(6) in the neurones of the retina. While all these morbid changes may co- 
exist in the same case, yet it is common for the d'egeneration to fall heavily 
upon some of these systems, while others relatively or entirely escape. For 
example, in the spinal form of Friedreich’s disease, the degeneration is 
practically confined to the posterior columns and the spinal cerebellar tracts, 
whereas in the type of primary progressive cerebellar ataxy the degeneration 
is entirely confined to the cerebellum. And, again, in familial spastic paralysis 
the lesion is confined to the pyramidal system. All such pure types are rare ; 
but combinations of these types make up the clinical and pathological entities 
of hereditary ataxy. Optic atrophy from degeneration of the retinal neurones 
is especially characteristic of Marie’s ataxy; but it may occur in every other 
form of hereditary ataxy. 

The following types of hereditary ataxy are sufficiently distinct to 
merit separate description, and with them is included familial spastic para- 
lysis, as this latter condition seems naturally to complete a clinical and 
pathological series — (1) Friedreich’s ataxy; (2) Marie’s ataxy; (3) Sanger 
Brown’s ataxy ; (4) primary progressive cerebellar ataxy ; (5) typo of 
Dejerine and Thomas ; (6) a type closely resembling disseminate sclerosis 
but familial in incidence ; (7) familial spastic paralysis. 

Many types exist which do not quite correspond with the usual descrip- 
tions of the above, and any transition between these types may exist. They 
may show striking peculiarities in the age incidence, in the clinical aspect, 
and in the course and prognosis of the malady. It is usual for the type to 
remain constant in the same family ; but even to this rule there are notable 
exceptions, which prove the close relationship of these diseases. For ex- 
ample, in one family which came under my observation five children were 
affected, and of these four were very typical cases of Friedreich’s disease, 
but the fifth was a typical case of Marie’s ataxy. 

Friedkeioh’s Ataxy 

In addition to the slow, clumsy ataxy, Friedreich’s type is characterised 
by the absence of the knee-jerk and other deep reflexes, and by the presence 
of jf-ihe extensor plantar response and of contractures, especially in the form 
of pes cavus, and by the presence of curvature of the spine in the later stages 
of the disease. 
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Etiology. — The first signs of the disease usually ap2)ear in early child- 
hood and before the sixth year; but symptoms may not be evident until a 
few years later. In a considerable number of cases, however, the onset is 
delayed until the time of pjibert/, while in a few examples the onset may 
be delayed until aft^r the age of thirty years. As a rule the age incidence 
is approximately the same in each child-rank of the same family ; but some- 
times the phenomenon of “ anticipation ’’ is well marked, the disease appear- 
ing at an earlier age in &ch succeeding generation as a whole, or in successive 
children of the same parents. The disease^is said to be slightly more common 
in males. Isolated cases in which no heredity can be traced are not rare ; but 
the tendency to familial incidence is striking and characteristic. Indirect 
heredity is the most common, for the reason that the subjects of this disease 
are usually afflicted in childhood and incapacitated by the time adult life 
is reached, and that they therefore do not procreate. Transmission occurs 
both through the males and through the females. Direct* heredity is, 
however, by no means so uncommon as has been supposed, and in one family 
under my observation the disease had been transmitted from father to sop 
for seven generations. 

Pathology. — Oowers considered that the malady was of an abiotrophic 
nature. He thought that the nerve elements which degenerate were heredi- 
tarily endowed with a much shortened period of vitality, after which they 
underwent a natural process of decay. The spinal cord is unusually small, 
and apparently this smallness may be congenital, and th^ posterior roots 
tend to be small, grey and poorly myelinated. The essential change is a 
primary degeneration of certain neurones in the dorsal column of the spinal 
cord, of the pyramidal tracts and of the spino-cerebellar tracts, both dorsal 
and ventral. This degeneration commences first in the periphery of the 
axon, which slowly dies back toward the nutrient nerve cell, as the branches 
of an aged tree tend to die back towards the trunk. 

The degeneration of the dorsal columns is usually the earliest change, and 
remains the most prominent feature throughout. In the lumbo-sacral region 
degeneration is found in the whole of the dorsal columns, except the cornu- 
commissural zone and the fibres in the immediate vicinity of the dorsal 
horn, but a certain proportion of the fibres of every region remain intact 
throughout the whole course of the disease. The degeneration of the fibres 
of the pyramidal tract appears later. It has its origin in the ascending 
frontal convolutions, where atrophy and disappearance of the giant pyramidal 
cells have been shown. But as the degeneration is a process of dying back 
towards the centre, it is always best marked in the lower part of the spinal 
cord, and is often not to be traced above the decussation of the pyramids. 

The spino-cerebellar &acts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The ceils of Clarke's column, 
from which the direct cerebellar tract takes origin, and around which the 
pyramidal tracts end, degenerate and disappear, as does also the network of 
oollaterals which surrounds these cells. Consequent upon these degenerations, 
and secondary to them, well-marked neuroglial proliferation or sclerosis 
occurs, and this is most marked where the degeneration is most severe, 
usually in the dorsal columns, where it may be in such great excess, #na 
arranged in such irregular whorls, that it was formerly regarded as the 
primary pathological change. The cerebellum may be normal, or it4may 
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show varying deg^es of atrophy of PurkinjeVi cells, or of any other of its 
cell elements, and of the tracts connected therewith. 

Symptoms. — The onset is always insidious, and physical signs of abnor- 
mality usually precede any complaint oA the part of the patient or his re- 
latives. The first symptoms generally ^ appear between the sixth and the 
tenth year of childhood ; but if a careful examination be made of the younger 
members of the families upon which Friedreich’s disease is incident, physical 
signs of the disease, especiAlly the extensor responSe in the plantar reflex, 
the retraction of the great toe aiyl some degree of pes cavus may often be 
found before the sixth year. Not infrequently the onset of symptoms does 
not occur until publicity, and in some families it is delayed until after the 
age of 30 years. 

Ataxy is always the first sign to appear, and this is shown by an awkward- 
ness of gait and a tendency to stumble and fall readily. Sometimes it is 
obvious from the history, that the ataxy dates from the earliest years of 
infancy, when it is said that the child was never' strong on his legs from the 
^ime of learning to walk, and that he could never run properly or join on 
equal terms with other children at play. As the disease progresses, the gait 
slowly becomes more irregular and clumsy, and acquires a reeling and stag- 
gering character which resembles somewhat that of an inebriated person. 
The patient walks with his feet upon a broad base, and staggers and reels 
from side to side; but, notwithstanding this, he keeps a fairly direct line of 
progression. Hb takes short steps which are unequal, and which are irregular 
in relation to the line of progression, and the movement of each foot as it 
is raised is poorly co-ordinated. There is never the undue excursion and 
noisy stamping of the feet which are so characteristic of the gait of tabetic 
patients. The inco-ordination of both legs and trunk becomes very obvious 
in turning quickly, or in rising quickly from a seat. On account of the 
important effect of irico-ordi nation of the trunk upon the gait, the ataxy of 
the lower limbs, which is so marked on walking, becomes less evident in 
movements of the legs performed when the patient is lying in bed. 

Static ataxy is very marked, and this results from defective co-ordination 
of the muscles required to maintain a fixed position against external forces, 
and especially the force of gravity. Thus in standing the body oscillates 
from side to side in slow and clumsy fashion, and coarse tremors of the head 
and trunk are 9 onstant features in advanced cases (titubation). There is 
consequently considerable difficulty in balancing the trunk upon the feet in 
standing. Sometimes Romberg’s sign is present ; but this is never so well 
marked as in tabes, and it is frequently entirely absent. The ataxy invades 
the upper* extremities, as a rule, later than the legs. There is first clumsiness 
with the finer movements, and then little by little with all the movements. 
It closely resembles the ataxy due to gross disease of the cerebellum, and 
differs from that which occurs in tabes, and that irregular breaking of a 
movement towards the end of its accomplishment, which has been long 
termed intention tremor,” is frequently seen. 

Very characteristic of the disease, and highly important in diagnosis, is 
the occurrence of irregular involuntary movements, which are often described 
asjlike those of chorea or of myoclonus. They differ entirely, however, from 
the movements of chorea, etc., in that they occur only when the limb or some 
of its segments are unsupported, for they depend upon a loss of synergy be- 
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tween the muscles which mai^ain the postural tone. In indvanced cases such 
movements are constantly seen in the head find neck as nodding movements 
and tremors, and in the trunk as swaying instability, when the patient is 
sitting unsupported or standing. ^Similar ataxy and irregular movements 
affect the muscles of jihe eyes, of the^ace, tongue, larynx, etc., and the respira- 
tory muscles. In the eyes they are seen as fine, regular nystagmus and as 
coarse, irregular jerkings, chiefly upon latejal deviation. There is no other 
disease in which ataxy <fE the facial muscles is so tonspicuous for, on engaging 
the patient in conversation, all the facial nryiiscles may be observed in irregular 
contraction. Perhaps some of the spontaneous involuntary movements 
of the face are truly choreic in nature, and are indicative of involvement of 
the corpus striatum. The ataxy of these muscles causes an invariable impair- 
ment of articulation, which gradually becomes indistinct, clumsy, drawling 
and slurred. The syllables tend sometimes to be separated, adding a staccato 
element. Explosive utterance is almost constant, and from the irregularity 
of the respiratory movements short inspiratory whoops are not uncommon. 
Articulation thus closely resembles that of advanced disseminate sclerosis 
the cause being identical in the two diseases, namely, interference with the 
cerebellar co-ordinatory mechanism of speech. 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyramidal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in different cases. The lower extremities are affected first and most, 
and later the arms, and in severe cases at a late stage paralysis may be 
almost universal. 

The condition of the muscular tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respectively, 
the former tending to abolish and the latter to increase it. As a rule the 
influence of the posterior root degeneration is preponderant and, therefore, 
the limbs are flaccid and hypotonic, but occasionally they are somewhat 
rigid. Contractures are the rule, but these arc confined to the lower extremi- 
ties. The most constant of these produces the deformity of the feet character- 
istic of Friedreich’s disease, and known as pes cavus.” The great toe is 
strongly retracted, the tarsus is pulled up, and the metatarsus is dropped and 
the plantar arch is increased. The outline of the inner border of the foot 
comes to resemble the letter Z, the tarsus, metatarsus and great toe forming 
the three limbs of the Z. Sensibility is but little affected ; but in most cases 
minute examination reveals slight relative loss to touch, pain and temperature, 
most marked at the peri[)hcry of the limbs and diminishing upwards. Simi- 
larly there may be slight lq|3s of sense of position in the limbs, with diminution 
of osseous sensibility to the slowly vibrating tuning-fork. 

The ocular movements are almost alw^ays intact apart from the already 
described nystagmus. In rare instances strabismus, diplopia and ptosis have 
been recorded. In one family, which came under our observation, extreme 
slowness of the ocular movements occurred in three generations, all of whom 
were observed at the National Hospital. The pupils are not affected. Optic 
atrophy is a rare phenomenon in Friedreich’s disease, yet it has been reported 
in quite a number of otherwise typical cases. • 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
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mental degeneratiqn in the later stages of the disease. Emotional instabilitj, 
irritability and outbursts of ten^per may occur. 

Absence of the tepdon reflexes is a most characteristic feature, and is 
often the first objective sign of the disea’se. When one considers, however, 
that the absence or presence of the tendon reflexes depq^ds upon the relative 
degree of affection of the posterior columns upon the one hand, and upon the 
pyramidal degeneration upon the other, it is not surprising to find in cases 
where there is a major degeneration of the pyramidhl tracts, that the knee- 
jerks may persist or even be brisjr into the advanced stages of the disease. 
The abdommal reflexes gradually disappear. The plantar reflex is invariably 
an extensor responso.c. The sphincters usually esca])e. The cetebro-spinal fluid 
presents no abnormality as regards cytology, albumin content or sugar reaction. 

Spinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some kyphosis, and 
with a compensatory reverse lumbar curve. The cause of this deformity 
is probably the defect in the postural tone of the muscles, which occurs when 
^he afferents subserving the function of postural tone, and which are contained 
in the spino-cerebellar tracts, are severed. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of no great 
difficulty on account of the strikingly distinct nature of the symptoms. 
Friedreich’s disease can hardly be mistaken for tabes, since the history of 
heredity, the peculiar deformity of the feet and spine, the extensor response, 
the speech affefction and the nature of the ataxy contrast strongly with the 
loss of pain sensibility and of deep sensibility, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cytology of the cerebro-spinal fluid in tabes. The distinction from disseminate 
sclerosis presents more difficulty ; but in this disease the onset never occurs 
in childhood, there is no heredity, the deep reflexes are never lost, and the 
spinal deformity does not occur. 

Course and Prognosis. — The course of the disease is usually progressive 
in slow and irregular fashion, and the prognosis is therefore in every case 
serious ; but the average duration of the disease is over 30 years, and in some 
eases it seems to have no tendency to shorten life. The prognosis is worse 
and the course more rapid in those patients who have shown disability from 
the time of learning to walk. In some cases the disease appears to become 
arrested, as, for, example, in one family which came under my observation, 
twelve members in three generations were affected with typical Friedreich’s 
disease, yet none of them was incapacitated from following a normal life, 
and those j;hat were deceased had all survived the age of 70 years. Similar 
examples have been recorded by Gowers. Intercurrent maladies, febrile 
illnesses and debilitating influences generally, may have a strong effect in 
hastening the advance of the disease, and bringing about a fatal termination. 
Confinement to bed from any cause whatever has a most derogatory influence 
upon the ataxy, and upon the capacity for walking. It is not an uncommon 
exprience for a patient who is able to get about in comfort to be put to bed 
either for purposes of examination, of treatment or for illness, and per- 
manently to lose his power of walking from the temporary depnvation of his 
usval exercise. It is therefore of great importance that these patients 
shall be kept off their legs as little as is possible. Oases in which the ataxy 
b^mes extreme, or in which paralysis from pyramidal degeneration become 
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severe necessarily become ^edridden^ and in this coi^ition the patients 
may survive for many years. In other case; rapid increase of the symptoms 
df degeneration within the nervous system is followed immediately by 
drowsiness, asthenia and coma, anfl death occurs in that peculiar toxic state 
which is commonly (he end-result cjl all degenerative nervous diseases. 

Treatment. — No treatment is known which specifically affects the 
malady. General tonic treatment, and ,all measures which improve the 
general health and meniftil well-being, often have a surprising effect in improv- 
ing the ataxy. Re-educational training o| the limbs and trunk in the form of 
Frsenkel’s exercises are most beneficial. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided. 


Marie’s Ataxy 

Under the name “ hereditary cerebellar ataxy ” Marie, in 1'893, grouped 
together as a separate type certain cases which, so far as the nystagmus, 
speech and ataxy were concerned, exactly resembled cases of Friedreichki 
disease, but were characterised clinically by spasticity of the legs with an 
invariable increase of the knee-jerk, etc., and by the common occurrence of 
optic atrophy and by the occasional presence of the Argyll Robertson pupil. 
He showed that the incidence of the disease is at a later age than that of 
Friedreich’s disease. He contended that the fundament^ lesion causing 
this morbid entity was a progressive atrophy of the cerebellum, and that the 
spinal cord in these cases was either normal or only presented minor lesions. 

Cases exactly corresponding to Marie’s type are not uncommonly seen. 
It is certain, on the one hand, that the pathological anatomy of these cases is 
not confined mainly to the cerebellum as Marie argued, but that it closely 
resembles the pathological anatomy of Friedreich’s type. And, on the other 
hand, it is equally certain that both Friedreich’s and Marie’s type may occur 
in members of the same family. It has been further contended that an onset 
in later years and after puberty occurs in this type ; but while this may be the 
rule, some of the cases show symptoms from the first years of childhood. 


Sanger Brown’s Ataxy 

This typo, which is now commonly called “ spino-cerebellar ataxy,” is 
characterised anatomically by an outstanding primary degeneration of the 
spino-cerebellar tracts. Degeneration in the dorsal columns is present, but 
in less degree. The pyramidal tract is usually unaffected. The general 
clinical aspect of this tyfle, as regards the slow, clumsy ataxy, the speech 
defects, and the involuntary movements, is exactly the same as in Friedreich’s 
disease. The distinguishing features of the type are as follows: (1) The 
onset of the disease occurs after puberty, and may be delayed until late in 
life. In Sanger Brown’s 25 cases in five generations of one family, the 
onset was between the seventeenth and the thirty-fifth year. In Neff’s 
13 cases in four generations, the onset always occurred about the age 
of 60 years. (2) Nystagmus is usually absent. (3) Ptosis, diplopia |ud 
extensive ocular paralysis may occur. (4) Optic atrophy is the rule. 
(5) Scoliosis does not occur. (6) The plantar reflexes are of the flexor type. 

‘ 102 
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Primary Progressive Cerebellar Ataxy 

In this type the 'characteristic pathological lesion is a degeneration of the 
cells of the cortex of the cerebellum an(j of the fibres qpnnecting it with the 
central nuclei. The efferent cerebellar tracts are intact, as are also the 
afferent cerebellar tracts, with the exception of the olivo-cerebellar fibres, 
which are markedly affect»ed. The whole cerebellhm becomes remarkably 
reduced in size. Clinically, this type is distinguished by the onset of ataxy 
of a cerebellar type shortly after middle life, but sometimes earlier. Nystag- 
mus, affection of speech, ataxy and spontaneous involuntary movements, 
closely resembling those of Friedreich’s type, dominate the clinical picture. 
Optic r trophy sometimes occurs. The reflexes are normal, and scoliosis and 
other deformities do not occur. The course of the disease is slowly pro- 
gressive. 

< Type op Dejerine and Thomas; Olivo-ponto-cerebbllar Atrophy 

This malady, which shows many features in common with primary pro- 
gressive cerebellar ataxy, was first described by Dejerine and Thomas, 
who showed that the pathological lesions consist in atrophy of the cerebellar 
cortex, of the bulbar olivary bodies, and of the grey substance and nuclei 
of the pons, while the middle peduncles of the cerebellum are completely, 
and the inferior peduncles [partly, degenerated. This disease is neither familial 
nor hereditary, but it is here described on account of the similarity of its 
pathological and clinical features to the other types of hereditary ataxy. 
It commences late in life, and usually in the sixth decade, with clumsy ataxy 
of the limbs, marked ataxy of speech, intention tremors and spontaneous 
involuntary movements. Nystagmus may be well marked, or it may be 
absent. The reflexes are unaffected. The malady is a progressive one. 

The Type resembling Disseminate Sclerosis 

In this condition the symptomatology of disseminate sclerosis is closely 
imitated, and most of the cases which have been recorded have been described 
as familial cases of disseminate sclerosis, as, for example, by Eichhorst. 
Several cases from a family in which three generations were affected, were 
shown by me before the International Medical Congress in London in 1913. 
The onset in my cases has been in early adult life, with a few exceptions of 
an onsets in childhood. The clinical picture has been one of nystagmus, 
ataxy of speech, ataxy with intention tremors of the upper with spastic ataxy 
of the lower extremities, an extensor response in the plantar reflex and sphinc- 
ter trouble. The retrobulbar neuritis and the exacerbations and remissions 
in the symptoms which are so characteristic of disseminate sclerosis, have 
not been noticed in these cases. 

In some of the families which I have observed, sphincter trouble, loss of 
the abdominal reflexes and the extensor response in the plantar reflex have 
b^n entirely absent throughout, thus contrasting strongly with disseminate 
sclerosis, and coming somewhat to resemble the type of Dejerine and Thomas 
and that of primary cerebellar ataxy. When one considers that the elements 
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of the nervous system whicl^may be affected in the degeneration of heredi- 
tary ataxy are precisely those which are coqamonly affected in the lesions of 
disseminate sclerosis, it is not surprising that the clinical picture of the latter 
disease may be in some cases closfely simulated by the former. 

Familial Spastic Paralysis 

This malady is here^described with the* hereditary ataxies, since it seems 
to fall naturally into the group of diseases in which primary degeneration 
of the pyramidal tracts is a usual anatomical feature, and of which a familial 
and hereditary incidence is the rule. Moreover, iy;nong the hereditary 
ataxies every grade of transition is seen to the typo of pure familial spastic 
paraplegia. Whilst in the majority of the hereditary ataxies ceiebellar, 
spinal and cerebral lesions coexist, yet there arc the purely cerebellar and the 
purely spinal type ; and the purely cerebral type, in the form of familial 
spastic paralysis, forms a natural end to the series. 

iEtiology. — The disease is sometimes hereditary, but is more commonlj 
familial and incident upon several children of the same parents. Sporadic 
cases are not very rare. The onset is gradual in early life, and usually occurs 
after the sixth year. 

Pathology. — The pathological changes consist in a primary degeneration 
of the pyramidal neurones which apparently takes place in terms of the length ; 
those supplying the lumbo-sacral region, being lower and longer, are earliest 
affected ; those supplying the brain stem, being shortest, are the last to be 
affected. Degenerative changes in the neurones of the posterior columns of 
the sjrinal cord are often present, showing the transition to the pathological 
type of the hereditary ataxies. 

Symptoms. — The clinical aspect consists in the slow development of spasti- 
city and weakness, first and most in the legs, wliich gradually increases and pro- 
gresses to the trunk and upjier extremities, and involves the face last and least. 
The usual signs of pyramidal involvement are present in the loss of abdominal 
reflexes, increased deep reflexes and extensor typo of plantar reflex. The 
malady is progressive, increasing to complete paralysis, and in its course 
contractures of the sjiastic muscles occur, that of the foot and leg pro- 
ducing some degree of pes cavus, while, above this, flexor contracture at 
hip and knee is met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occur in uncomplicated cases, neither is epilepsy 
observed. 

Diagnosis. — This malady is most easily confused with cerebral diplegia ; 
but the latter disea^se appears much earlier, so soon after birth, in fact, as 
defective movement in the child can be ascertained. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with mental deficiency and recurring convulsions. 


PARALYSIS AGITANS 

Synonym.— Parkinson’s Disease. ^ 

Definition. — A progressive disease of insidious onset and slow course, 
usually occurring in the second half of life, and characterised by a peculiar 
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stiffness of the mpscles, which tends to fix ifie body in a certain posture, 
which can be changed less spegdily than in health, and which gives rise to 
a distinctive facial expression, bodily attitude and gait. The stiffness is^ 
accompanied by wekkness, and often by liiythmic tremors, which have earned?3 
for this malady the name “ shaking palsy.” 

Etiology. — Little is known of the causal factors of this malady. It is ' 
essentially a disease of the decline of life, and though in rare instances it is 
met with as early as the eighteenth year, the maximum incidence is from 
the fiftieth to the seventietli year.^ Men suffer twice as frequently as women. 
Heredity seems to play no part in the causation ; but it is remarkable that 
longevity in one or both parents is common. Debilitating influences of 
any nature may be the immediate exciting causes of the appearance of symp- 
toms. c Overwork, mental shock and worry, and weakening diseases, such as 
influenza, and especially traumatism, are found in this connection. The 
latter not infrequently determines the limb in which the tremor first makes ' 
its appearance. 

^ Pathology. — No naked-eye changes are to be found other than the vascular 
and degenerative changes which are common in senile conditions. The facts 
that tremors and rigidity, almost identical with those of this disease, may be 
met with in tumours involving the substantia nigra of the crura cerebri — 
two striking cases with autopsy having been under my own care — and still 
more importantly, the frequent appearance of a paralysis agitans-like end- 
result in lethaigic encephalitis, where the subthalamic region and substantia 
nigra are conspicuously picked out by the lesions, make it probable almost 
to a certamty that the locus morbi of paralysis agitans is the basal ganglia. 
Gordon Holmes has found conspicuous cell degeneration in the substantia 
nigra in this disease, the pathogenesis of which must be considered to be a 
primary neuronic degeneration of the cells of the substantia nigra, and the 
condition one variety of extra-pyramidal paralysis. 

Symptoms. — The onset is always insidious, and the muscular rigidity 
is almost always the first sign to appear. This rigidity affects tlie face, 
neck and trunk to a greater extent than the limbs, and when the limbs are 
affected then the proximal muscles present a greater degree of rigidity 
than do those of the periphery. The oncoming rigidity of the facial mu£ 
does away with the usual play of the emotional movements in facial ex]: 
sion, and the face assumes a fixed, anxious and mask-like expression, v 
absence of the usual involuntary nictitation. The voice loses its inflexions, 
and becomes monotonous, from rigidity of the muscles of larynx, tongue and 
lips ; but there is no other defect of articulation. Very striking is the effect 
or the rigidity of the muscles of the neck, for the patient carries his head 
and neck in one piece with his trunk as if he were a statue, never inclining or 
raising it in the customary expressive manner, and if he turn round to look 
at anything he tends to move the whole trunk round the head. In 
looking sharply to one side the eyes move before the head, whereas, under 
normal circumstances, the coarse adjustment of this movement is done first 
by the neck muscles, and the fine adjustment subsequently by the eye muscles. 
The stiffness of the trunk muscles gi\es a stooping attitude with the head 
inclined forwards, while that of the upper extremities causes the shoulders ^ 
to oe rounded, and the arms carried witn the elbow semiflexed, and pressed 
into the sides. The gait is highly oharaoteristio in marked cases since, on 
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account of rigidity of muscles, it is deprived of spring wd suppleness ; the 
patient, in the characteristic attitude abo^ described, takes small gliding 
steps, displacing his centre of gravity as little as possible. If, by any circum- 
stance, such as catching the feet Igainst an unevenness of the ground, or a 
push, the centre of g^vity is much cysplaced, the patient often has a difficulty 
in regaining it, and in moving to recover his centre of gravity is unable quite 
to catch it up, and so continues the movement of necessity until he fall or 
come in contact with sdbac object by which he can arrest himself and restore 
his balance. This phenomenon is more oi^en seen in advanced cases, and is 
known as “ propulsion,” “ retropulsion ” and “ lateri-pulsion,” according as 
the centre of gravity is displaced and the movementaoccurs in a forward, 
backward or sideways direction. Festination is the term used for the 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
muscles, and the hand therefore tends to as.nimc the “ interosseal position ” 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being Hexed, and the interphalangeal joints extender^ 
From this rigidity of the hand the writing becomes small as well as tremulous, 
and the patient finds it difficult to write in a straight line. Muscular weakness 
always accompanies the rigidity and the tremors. It is slight until the late 
stages of the disease, when it may increase rapidly and render aU useful 
movement impossible. On account of the rigidity and consequent slowness 
of movement, the sense of weakness which the patient expftiences is much 
greater than the actual weakness as tested by the dynamometer. Tremor 
is present in the majority of cases. It usually commences in the hand and 
forearm, and is most conspicuous in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is higlily characteristic. It is a 
regular rhythmical contraction of the muscles, alternating in the opposing 
groups with a frequency of from four to seven oscillations per second with a 
range of from an j tli to Jths of an inch. Its rhythmic nature, its slowness and 
its coarse range distinguish it from other varieties of tremor. In the hand the 
characteristic movement of the tremor is the rolling together of the opposed 

mb and fingers, cigarette - rolling, bread - crumbling or drum - tapping 
ement. There is nearly always in addition a peculiar pronator-supinator 
_ imor. The tremor is increased by excitement and by self-copsciousness, and 
ceases during sleep. A highly characteristic feature of the tremor in about 
one-half of the cases is that it continues during repose, and is temporarily 
arrested by the execution of volitional movement. In the other half of the 
cases, however, the tremor appears or is increased on voluntary exertion, 
and tends to be less during* repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little marked or absent, and conversely, when tremor is universal 
or Is of early onset, rigidity is a less noticeable feature. Moreover, the tremor 
is always mstributed where rigidity is least marked. Characteristic of this 
disease, as well as of all other Parkinsonian syndromes resulting from in- 
volvement of the substantia nigra, is a peculiar quick fluttering of the , 
eyelids when these are gently closed, and which cannot be prevented 
voluntarily. 

Other symptoms of the disease which are very commonly complained of 
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are — (1) difficulty ir turniog over in bed, wbicb is the obvious result of the 
rigidity of the trunk muscles ; <(2) flexion of the toes into the sole of the 
foot, so that they are, trodden on, from spasm of the calf muscles ; (3) pain of 
a dull aching character in the trunk and limbs, which is presumably produced 
by the long-continued traction of the rig'd muscles upon their attachments ; 
(4) abnormal sensations of heat and cold ; and (5) liypersensiti veness to changes 
of temperature — the patient cannot bear to be near a fire nor yet in a cold 
room. Mental symptoms are conspicuous by their* absence, except in the 
last stages of the malady, when profound physical asthenia overtakes both 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady which is found only too soon to resist every eflort to lessen or 
arrest fo, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The sphincters and the reflexes are normal. Trophic changes in 
the periphery of the limbs, thinning and glossiness of the skin, with fluted 
Kails and vasomotor disturbance, are common. Bed-sore is commonly met 
with in the late stages of the malady. 

Diagnosis. — There are three points which can be surely relied upon to 
render the diagnosis of paralysis agitans certain in every case, namely— (1) 
the aspect of the patient when he is walking, when the fixed mournful ex- 
pression, the stooping attitude with round shoulders, the elbows pressed into 
the side, and the hands carried across the abdomen in the interosseal position, 
the immobility of the head and neck, and the curious gliding gait which cannot 
fail immediately to arrest the observer’s attention ; (2) the rhythmic rolling 
tremor which is quite unlike any other form of tremor, and which often 
continues during rest ; and (3) the absence of any of the usual signs of organic 
disease of the central nervous system. Difficulty may perhaps be experi- 
enced when the aspect is little marked, and the tremor is confined to some 
unusual situation, such as the face, tongue or neck ; but, if the possibility of 
tremor in any situation being that of paralysis agitans be borne in mind, its 
rhythmic rolling nature will give the diagnosis. When paralysis agitans is 
confined to one side of the body, the appearance of the patient may super- 
ficially resemble that of hemiplegia ; but in these cases the peculiar aspect 
paralysis agitans is marked, and the organic signs of hemiplegia, such as tne " 
extensor response in the plantar reflex, the increase in the deep reflexes, andr^^' 
the absence of the abdominal reflex upon the paretic side are not present. In 
senile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitans. In post- hemiplegic tremor the organic signs of hemi- 
plegia are* present. Toxic tremor is irregular an(^ never rhythmical, and is 
(mercurial tremor excepted) a fine tremor. The intention tremor of dissemin- 
ate sclerosis, cerebellar disease and lesions of the red nucleus are so peculiar, 
and so widely different from the tremor of paralysis agitans, as to reni^er 
confusion impossible. 

The one clinical condition, which may so closely resemble paralysis agitans 
as to be superficially indistinguishable, is a not uncommon end-result in 
lethargic encephalitis, where from a lesion in the basal ganglia the same , 
weakness, rigidity and tremors appear as occur in paralysis a^ptans. The 
distinction is not difficult, for the onset of lethargic encephalitis is usually 
acute, and the symptoms are definite. Moreover, the paralysis agitans-like 
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syndrome of lethargic encepli^litis sometimes shows a progressive ameliora- 
tion, whereas paralysis agitans tends to a progressive downward course. 

Course and Prognosis. — Paralysis agitans often begins in one limb, usu- 
ally the upper, and spreads thence fo the corresponding limb of the opposite, 
or to the other limb Cjf the same side^ In the latter case it has approximately 
a hemiplegic distribution, and it may remain for years much more evident 
upon one side of the body. The course is, slowly progressive with variable 
rate. In some cases thcf malady may remain stai^ionary for years, and this 
is more often seen in middle-aged subjects-^before the disease has reached an 
incapacitating stage. Such arrest in the early stages is not often seen in 
young subjects, for in the latter the disease seems to taka a more continuously 
downhill course. Real improvement in the symptoms is never seen. A fatal 
issue may occur in as short a time as two years ; but this is exceptionai, since 
paralysis agitans Jiaa little tendency to shorten life. The average duration 
is from 10 to 15 years, and since the major incidence of the disease is in the 
sixth decade of life it will be seen that many of the patients are of average 
longevity. Death may occur from intercurrent maladies, especially froir^ 
bronchitis ; but more commonly, after the lapse of many years, the patient 
becomes bedridden from increasing weakness and rigidity, and sinks into a 
condition of sleepy asthenia which is soon terminated by coma. 

Treatment. — Paralysis agitans is one of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic measures and tonic treat- 
ment, calculated to lessen the rapidity of the degenerative prScess, should be 
employed. Where there is mmjh rigidity, gentle exercise, passive move- 
ments, massage and mild faradism are useful. Care should be taken to avoid 
the falls which the unstable gait is likely to engender, since these are often 
followed by a marked exacerbation of the symptoms. Pain is best treated 
with aspirin, and sleeplessness with a mixture of aspirin and small doses of 
barbitone (grs. ij to iij). Hyoscine, in doses of . J o to ^ J y of a grain, in chloro- 
form water, given by the mouth thrice daily, sometimes gives great relief 
to the tremors and rigidity, and may be continued almost indefinitely without 
any ill-effect. Morphine is badly borne. When the patient is bedridden, 
great care must be taken with the skin, since the immobility of the trunk 
gX)^atly increases the liability to the formation of bed-sores. 

HEPATO LENTICULAR DEGENERATIOlf 

Definition. — A progressive disease of the nervous system, often familial, 
characterised by involuntary movements, rigidity and hypertonicity, with 
contractures, without signs of pyramidal disease ; and by dysarthria, dys- 
phagia, emotionalism and progressive emaciation. Several closely related 
clinical forms of the disease bear distinctive names : tetanoid chorea (Gowers) 
pseudosclerosis (Westphal), progressive lenticular degeneration (Wilson), and 
torsion and dystonia musculorum deformans (Thomalla). Cirrhosis of 

the liver occurs in all forms. The Kayser-Fleischer zone of corneal pigmenta- 
tion occurs in the first three forms, but has not yet been recorded m torsion 
spasm. The most constant nervous lesions are found in the corpus striatujp, 

AEtiology. — The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
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been as early as 7 years and as late as 26 year/. The primary and essentia] 
lesion is in the liver ; its cause unknown. Syphilis is not a factor. 

Pathology. — A n^ultilobular cirrhosis, with “ hobnail liver, is always 
found after death. There is good evidence that the cirrhosis is not slowly 
progressive, but is the result of a numbe}^ of attacks of fi,cute hepatitis. The 
hepatitis has caused death in some members of affected families before 
nervous symptoms appeared. T^e nervous lesions are purely degenerative. 
In Wilson’s cases they wer^^ almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree qf degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy, 
and even to complete disintegration and excavation of the ganglion. Later 
observers have described lesions in many other parts of the nervous system. 
The lea:ons are often most intense in the corpus striatum, but the noxious 
agent has no strictly selective action on any one anatomical group of ganglion 
cells, or on any limited area of the nervous system. 

Symptoms. — In many cases there are no symptoms of disorder of the liver 
during life. In other cases an account is obtained of symptoms referable to 
acute hepatitis before the onset of nervous symptoms — ^attacks of diarrheea 
and vomiting, pyrexia, jaundice, migrainous headaches, hsematemesis and 
sometimes definite ascites. 

The first nervous sign to appear is usually involuntary movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. This is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily until the 
patient becomes helpless. The rigidity of the face and neck muscles gives 
rise to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
follow ; but sometimes there is extensor contracture of the latter. During 
sleep the tremors cease, but the contractures do not relax. Dysarthria, of a 
slurring tyjie, results from affection of the muscles of speech, and may end 
in complete anarthria. Progressive muscular weakness and general emacia- 
tion foUow ; and the patient becomes emotional, facile, docile and childish. 
There is no fibrillation or localised amyotrophy. The optic discs and pupil- 
lary reactions are normal. There is an absence of nystagmus, cerebellar 
symptoms, and impairment of sensation. The reflexes are not altered, as' 
in the case in p 3 ^amidal disease. 

Prognosis. — The disease always ends fatally in a few months or years ; 
the average duration is about 4 years. 

Treattfient. — None is known to have any effect upon the course of the 
disease. * 

James Collier. 

W. J. Adib. 

EPILEPSY 

Definition. — ^A condition, characterised by suddenly occurring dis- 
turbances of cerebral function, which are prone to recur over long periods 
of time or even throughout life. The nature of the disturbance is probably 
in every case a loss of function, sometimes in a narrow region of the brain, 
at other times widely distributed. As the result of this loss of function, 
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certain redone of the nerves system may be released^ from control and 
may give rise to active phenomena, such as/hallucinations, convulsions and 
mental disorder. In addition there may be gradually progressive cerebral 
and bodily deterioration in some ctfses. 

Etiology. — A ff^milial tendency is often met with, but direct inheritance 
occurs much less frequently than would be expected, though epileptics often 
belong to families in which such maladies as nugraine, hysteria, insanity, etc., 
are prevalent. Epilepsjf may have its onset at any age in life from the day 
of birth to advanced old age. Its incidenpe is greater at certain periods of 
life, namely during the first two years, at the time of puberty, and at the 
commencement of the degenerative period of life round about the age of 60 
years. Out of 1450 cases tabulated by Gowers, nearly one-third commenced 
before the age of 10, and three-fourths before the age 20. The incidence of 
the disease is almost equally upon the two sexes. 

Exciting Carnes . — In the majority of cases no cause whatever can be 
found for the occurrence of the first fit. When a direct cause is present, it 
is by far most frequently emotional excitement, in the form of sudden fear. 
Metabolic disturbances in early life, and especially rickets, are potent causes. 
Acute intoxications with absinthe, lead, bismuth and many other poisons 
may invoke epilepsy, as may also the poisons occurring in the specific fevers 
in childhood, in urasmia, cholgsmia, hyperpiesia, puerperal eclampsia and 
Stokes-Adams’s disease. And although in these intoxications the epileptic 
phenomena do not usually recur after the cause has disappeared, yet there 
is not one of the above-mentioned conditions which has not been followed 
by persistently recurring epilepsy. There seems, therefore, to be no adequate 
reason for separating these conditions under the terms symptomatic 
epilepsy,” “ infantile convulsions,” “ febrile convulsions,” urssmic 
eclampsia,” etc., as essentially differing from epilepsy; for they present 
phenomena of the same order which are clinically indistinguishable and 
which are almost certainly dependent upon the same order of causes as is 
epilepsy in general. Injury to the brain of any nature whatever, whether 
from violence from without or from disease within, may cause epilepsy. 
Traumatic cases in which the brain has been severely wounded- are not 
associated with epilepsy in a greater percentage than 5 per cent. Cerebral 
tumours, agenesia, encephalitis, meningitis, cerebral syphilis and vascular 
lesions give a higher percentage, which in children has been placed as high 
as 30 per cent. Again, there seems to be no useful purpose in separating the 
epilepsy which occurs in association with organic disease of the brain, as 
quite distinct from the epilepsy not so associated, under the term “ organic 
epilepsy ” ; since every phenomenon which occurs in epilepsy is found in 
both these groups and the same treatment is appropriate for all. 

Pathology. — No definite lesions of the brain nor of any other organs of 
the body have as yet been found to account for epilepsy. In severe degenera- 
tive and long-standing cases, widely-spread neuronic degeneration is found 
in the brain, but this is obviously a secondary and not a causal event, and is 
allied to the general degeneration of bodily nutrition which is met with in these 
cases. 

The occurrence of epilepsy in the train of cerebral injury or disease Jed 
in past times to the belief that disease of the brain was the essential cause. 
It must be borne in mind, however, that epilepsy occurs only in a small 
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proportion of these, cases, and, taking epilepsy ^in general, the proportion in 
which any lesion of the brain hf^ been found becomes infinitely small. Ex- 
perimental work has shown that epilepsy cannot be produced in a susceptible 
lower animal by injury to the brain ; bu% it can readily be induced by the 
introduction of a convulsant poison, such as picrotoxirj^ absinthe, lead and 
many others, into its anatomy, and it may also result by depriving the 
animal of some of its important pietabolic organs, such as the thyroid and 
parathyroid glands. It ig said even that animills “ epilepticised ** by 
absinthe may have epileptic pro^geny. It would appear that the same 
metabolic error is responsible for the appearance of e2)Lle])tic manifestations 
in idiopathic epilef)sy, in epilepsy from organic lesions of the brain, and in 
epilepsy which is sym2)tomatic of other diseases, such as uraemia, rickets, etc., 
and that in organic lesions of the brain only those subjects develop epileptic 
manifestations wlio have a peculiar metabolism which makes them potential 
epileptics. Miller and Bendy have shown that in cats experimental lesions 
of the cerebrum which do not cause e2)ilepsy can bC rendered higldy ci)ilei)to- 
^nous if metabolism be disturbed by the administration of a subminimal dose 
01 a convulsant poison, such as absinthe, which would have no toxic effect 
at all upon the normal cat. 

It seems probable that epilepsy results from some error of metabolism 
which allows of the development of a poison which has the effect of suddenly 
arresting cerebral function. In support of this hyi)othesis are the effects of 
poisons from without, such as lead, bismuth and absinthe, and of those 
developed within the body, as in the infectious fev(*rs, and those occurring 
in metabolic dyscrasias, such as rickets, renal disease, hyperpiesia, hejDatic 
disease, puerperal anaphylaxis, th3rroid and pituitary disease, in producing 
manifestations in no way distinguishable from those of epilepsy. 

The toxic effects of the scrum of epileptic patients at the time of the 
attack has been investigated by Pagniez, Mouzon and Turpin, who have 
injected such serum into the circulation of animals, with the production of a 
series of convulsions, which lasted some half an hour and often ended fatally. 
No such convulsions occurred with the injection of serum from healthy 
persons. • 

Following the discovery of the poison choline in the cerebro-spinal fluid 
of epileptics by Donath, Sir F. Mott has shown the potency of this poison 
in producing both convulsive and paralytic phenomena when applied in 
watery solution to the surface of the brain. It is at least possible that the 
liberation of some such poison locally from the degeneration of the tissues 
may be responsible for the epilepsy which results from local disease of the 
brain. 

The leucopenia and the remarkable fall in Blood pressure which are 
known immediately to precede the epileptic attack have led Bossard to 
formulate “ anaphylactic shock ” as the immediate cause of the epileptic 
attack, and Tinet and Santanoise have shown in their patients the existence 
of alternating periods of sensitivity and immunity. 

There are several clinical features of epilepsy which argue strongly in 
favour of a metabolic dyscrasia as its cause : ( 1 ) In the first place, there is 
the periodicity of epilepsy, with its often amazing regularity, the attacks 
occurring always at night or only in the day, or at regular intervals, or only 
at the menstrual epochs ; and more strilungly still, those cases in which 
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batches of fits occur at loiig« intervals, sometimes many^in one day — and 
during the long intervals nothing can indi/cc the patient to have a fit. 
Such periodicity is more reasonably explained upon the grounds of a 
metabolic dyscrasia — now presentf, now absent — than on any hypothesis 
of disease, irritability, instability of functional derangement of the brain. 
(2) It is usual for the epileptic woman to have complete immunity from 
attacks during pregnancy, and this is intelligible on the grounds of the cor- 
rection of a faulty metabolism in the mother by that of her foetus. (3) Status 
epilepticus is perhaps only explicable on t^e grounds of an acute metabolic 
disturbance. It closely resembles ex^ierimental convulsions from the 
exhibition of poisons, and is akin to urajinic and eclamptic convulsions, and 
is the commonest event by which epilepsy in itself causes death. It often 
arises in a patient who has had no fits for a very long time, and whose cerebral 
condition may, therefore, be deemed to be more stable than in the epileptic 
who has frequent fils. Sometimes over-exertion is the immediate cause, 
sometimes discontinuance of medicinal treatment by the bromides or luminal. 
Often no cause is apparent. The attacks begin and recur with increasing 
frequency and severity, in spite of the complete abrogation of cerebral 
function, and death is the common result in spite of any treatment that may 
be adopted. 

I have in several cases of status epilepticus arrested the convulsions, 
restored the patient to consciousness and secured acfequate nutrition, and yet 
death has occurred in a few days from cardiac failure with a rising tem- 
perature. Autopsy showed the most acute and intense fatty degeneration 
of the heart muscle — the invariable finding in fatal status epilepticus which 
has lasted any time. Such fatty degeneration is surely the result of an acute 
toxasmia wliich causes concomitantly the external manifestations of status 
epilepticus. 

Hyperventilalion . — It has long been known that the simple procedure of 
breathing as deeply as possible, as quickly as possible, for as long .as possible, 
will in some subjects evoke the phenomena of tetany, which pass off after 
normal respiration has been resumed. Tetany is a condition closely allied to 
epilepsy. Recent researches have shown that similar hyperventilation will at 
once produce an epileptic fit in at least 40 per cent, of all the patients in an 
institution for epilepsy, and sometimes the proportion is much higher. So 
apparently simjde a disturbance of metabolism as the alteration of the 
oxygen, carbon dioxide and buffer-salt relations in the blood is a potent cause 
for the appearance of the epileptic attack. Further, Izod Bennett has 
recently attributed uraemic epilepsy to calcium shortage, which is the proved 
cause of many of the tetany conditions. Alkalaemia is certainly an ante- 
cedent of some attacks Ijoth of tetany and of epilepsy, and I have seen 
both phenomena and also status epilepticus to occur for the first time during 
treatment of gastric ulcer, with prolonged administration of alkalis. The 
effect of hyperventilation with its resulting relative alkalsemia suggests, 
too, that increase of the alkali reserve may be the immediate determining 
factor of the epileptic attack. It has been suggested that the convulsive 
attack in epilepsy is a conservative event on the part of nature to check 
a dangerous temporary alkalaemia and a dangerously falling blood press]^ 
by means of the arrest of respiration and carbonic acid retention, and the 
muscular commotion, all of which tend to avert alkalaemia. 
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The nature of (he change which occurs in t]^e function of the brain at the 
moment of the attack is little Vnown. It seems in all cases to start locally 
and may remain locally confined, in which case the manifestations will uq 
confined to one function or one region of Vhe body, and this is termed “ local 
epilepsy ” or “ Jacksonian epilepsy.” ^ Or, it may spread from one point 
of origin to other parts of the brain, and it does so in terms of tissue con- 
tinuity and of the representation, of function on the cortex of the brain. For 
example, a convulsion commencing in one side of ttfe face will spread to the 
arm, trunk and leg of the same sjJle, in that order, because this is the order 
of representation of these parts of the body from below upwards in the ascend- 
ing frontal g 3 rrus. 1,+ may spread slowly when the resistance to the difiusion 
of the change is high, and may become arrested at any point. But when the 
resistance is low it may spread with lightning rapidity to all the regions of 
the cortex, sometimes not so fast but that it leaves the patient with a memory 
of the local commencement — “ general epilepsy witli a local aura or warn- 
ing ” ; sometimes so fast that no memory of lochl signs remains — “ general 
epilepsy without a warning.” In the latter case, the side of the brain in 
which the change commences can always be determined by the direction of 
the conjugate deviation of the eyes when convulsion is present. 

Formerly the nature of the change was deemed to be an abnormal exciia- 
^tion, or a spontaneous disordered release of energy from an unstable and 
irritable cerebral cortex. ‘ Hiighlings Jackson first drew conspicuous attention 
to the very nuMerous negative phenomena which occur in epileptic seizures, 
and which often constitute the whole of the epileptic attack — such as the 
sudden loss of consciousness, the coma, the .paralysis, the incontinence, and 
the extensor plantar reflexes — as signs of loss or arrest of cerebral function. 
More recently Hartenberg has advocated what is now the generally held 
conception that the initial event in the epileptic attack is cerebral inhibition 
or arrest of function, and tliat the positive events wliich occur in the 
epileptic attack — such as hallucinations, aura and convulsion — are release 
phenomena due to the action of lower centres in the absence of higher cerebral 
control. He brings forward the well-known fact that in animals in which 
the cerebral cortex has been ablated, convulsant poisons produce epileptic 
attacks of the same nature and just as readily as when the cortex is intact. 
In the human subject also one sees convulsion occur when disease has re- 
duced the cerebral cortex to a presumably fuuctionlcss condition. Harten- 
berg affirms that when the cerebral loss of function is slight and brief there is 
simple loss of consciousness for a moment, as in the common type of petit mal. 
When it is more severe, the patient falls in his attack. When still more 
severe, the lower centres are released from control and convulsion appears. 
He explains all the phenomena of epilepsy, both dh the negative and on the 
positive side, on this hypothesis of inhibition of cerebral function. He 
defines epilepsy as a paroxysmal abolition of the higher function of the brain 
by arrest and not by excitation. 

Clinical Features op the Epileptic Attack 

Prodromata. — The circumstances which immediately precede the 
occurrence of an attack are of some importance. Speaking generally, it is 
uncommon for an attack to occur when we attention is fixed, or when some 
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act 18 being performed, and fi(pm this it follows that the epileptic is relatively 
or absolutely free from attacks when at w/rk and doing, and only in the 
rarest cases comes to harm or injury from accident. Some patients are able, 
by an effort of will in ffxing attenti6n, or by the performance of some vigorous 
action, to arrest atts^cks which hav^ already begun. 

Sometimes a change in the . general condition of the patient may make him 
aware, or may acquaint those around hin^, that an attack is pending, and 
such signs of altered m<9tabolism may herald an«attack for from a couple of 
hours to a week. Headache, irritability restlessness, euphoria, lethargy, 
somnolence, unusual appetite and a peculiar vacant look may all be met with 
in this connection. ^ 

Not infrequently the attack is preceded by paroxysmal manifestations 
which are in reality minute attacks, such as partial lapses in consciousness, a 
sense of strangeness, ‘‘dreamy state,” jactitations of any of the muscles 
exactly resembling those seen in uremia, slight auras, giddiness, sneezing and 
yawning. 

Description op the Attacks. — The varieties of the epileptic attack are 
legion, and several types may occur in the same subject — indeed, it is unusual 
for fits to be always of tlie same type in one subject. They tend to vary 
both in degree and nature. They are usually divided into the less spec- 
tacular “ minor ” attacks, in which spasm is not a prominent feature ; and 
“ major ” attacks, in which spasm is conspicuous. This distinction is purely 
artificial, for most patients have attacks of both varieties, anS the two merge 
by insensible gradations the one into the other. Further, the minor attack 
often is the initial manifestation of the major attack. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

1. Simple jactitation, — Single twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or other. They are conspicuous in 
the convulsions of childhood, where they often constitute the chief clinical 
feature. They are well known as the “ carphology,” or “ subsultus ten- 
dinum,” of uraemic and eclamptic attacks, and in the “ typhoid* state,” 
They may be not infrequently noticed in the epileptic person when he is 
otherwise well, and engaged perhaps in conversation or other occupation. 
Gowers emphasised epileptic twitching as a prodroma of an oncoming severe 
attack; but while in some instances this is undoubtedly true, yet it fre- 
quently occurs when no attack follows. It has been called ” epileptic 
myoclonus.” 

2. Simple loss of consciousness, — In this, the commonest of all minor 
phenomena, there is a simf^le break in the continuity of consciousness. The 
train of thought and action is suddenly arrested for a few seconds, and there 
is a sudden stillness of posture and facial expression which attracts the 
attention of a witness. The face may show sudden pallor, a vacant expres- 
sion, and curious fixity of the eyes, with large pupils. The patient does not 
fall, or move, or drop an^hing that he is holding. In a few seconds the attack 
is over, leaving the patient unable to describe what has happened, perl^ps 
a little confused for some seconds, sometimes emotional and even hystericf 1. 
More often he continues what he was about as if nothing had happened. 
Such attacks sometimes occur very frequently, even hundreds in a day. 
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They are charact^jistic of pylmolepsy, in whjph the prognosis is absolutely 
good, and also of a form of ipilepsy in whch rapid mental degeneration 
occurs and in which the prognosis is equally bad. Further, they may occur 
in organic disease of the brain. 

3. Simple loss of consciousness with falling , — The patient suddenly falls, 
without warning, in the extended position, and almost always prone, so that 
his head reaches the ground first, and his forehead receives the bruise. He 
regains consciousness imratrdiately, and picks himgfelf up as if nothing had 
happened. It is not uncommon ,to see the forehf3ad one region of scars, as 
the result of repeated falls ; to prevent these a pneumatic protector should 
be worn. This forvi gave rise among the ancients to the name “ falling 
sickiKiss,” or “ morbus cadiicens.” In another form of this type the head, 
or then head and trunk, alone are affected. The patient does not fall, but 
simply drops the head forward — “ nodding spasm,” or “ spasmus nutans ” ; 
or he drops, the head and bends the trunk forward — “ salaam spasm.” 

4. Simple loss of consciousness with slight spasm . — This forms a grada- 
^tion from the above typos to the definitely convulsive seizures. The spasm 
is seen as conjugate deviation of the eyes, and perhaps of the head also, or 
it takes the form of laryngeal and respiratory action, giving rise to a groaning 
noise, or may involve any part of the musculature. 

5. Local fits , — First explained by Huglilings Jackson, these events are 
known by the name “ Jacksonian epilepsy,” and this term has unfortunately 
become couplcVi with three glaring errors of conception which were never in 
the mind of that brilliant pioneer. These are : (1) That Jackwsonian epilepsy 
is distinct from efiilepsy in general. Actually it is simply a variety of 
epilepsy, (2) That Jacksonian epilepsy is always the result of local disease 
of the brain. The truth is that every known form of epilepsy may result 
froi^j^ local lesion of the brain, and that local epilepsy also occurs in this 
connection, but that in the vast majority of cases of local epilepsy there is 
no local disease of the brain. (3) That Jacksonian epilepsy consists of local 
convulsion. Whereas it may consist of phenomena involving every single 
function represented in the brain. 

The* locjil fit is determined by the local commencement of the disorder 
of function, and by a relatively high resistance to the spread of the disturb- 
ance in the surrounding regions of the brain. And since loss of conscious- 
ness is attributable to wide-spreading loss of function, it follows that local 
fits are usually associated with no loss and but little impairment of conscious- 
ness. But it must be remembered that there is great tendency for the cortical 
disorder to spread, and that almost every case of local fits will at times 
exhibit fits which, commencing locally, become general, with loss of conscious- 
ness. The nature of the local fit will be deteribined by the region of its 
origin, and may take as many forms as there are functions localised in the 
cortex of the brain. 

Psychic fits . — These may take the form of peculiar mental states, of 
instantaneous onset, remembered afterwards sometimes in exquisite detail, 
sometimes only in vague character. Emotional conditions of fear or horror, 
which may cause the patient to attempt with violence to escape from his 
surroundings — “ cursive ” epilepsy — ^may occur. Or, the attacks may take 
the form of a sudden feeling of misery, or an intense sense of personal wrong- 
doing, a sense of intense familiarity in surroundings which are unfamiliar, a 
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sudden sense of strangeness, ^ in a patient ^ose fit was “ suddenly seeming 
to be somewhere else,” a sense of euphoria/or of intense mental energy, a 
dreamy state, often associated with smacking of the lips and champing or 
swallowing movements, which ofterf has a pleasurable emotional tone. Again, 
the psychic fit may tj.ke the form of a highly complex and detailed hallucina- 
tion, as in a patient of mine who suddenly found himself approaching a level 
railway-crossing in a picturesque village ip high sunlight. Out of a little 
guard-house on the farther side came a woman (pressed in the conical beaver 
hat and scarlet cloak of the Welsh national dress, wlio greeted him with a 
smile. lie hastened forward to meet her, but found the gates rapidly closing 
upon him. As they closed, but before they touched him^lic lost consciousness. 
In this case the hallucination was always the same in every detail in each fit. 
The historical visions of the saints have often been claimed as epileptic 
phenomena, and in some cases at least on reasonable grounds. 

Visual Fits . — These may take the form of negative phenomena, such as 
dimness of vision, complete darkness or hemianopia, or of positive effects, 
such as flashes of light, scintillating stars or balls of fire, or of both togetheij 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual j)henomcna of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory fits . — The hallucinations of sound may be of any nature — 
hissing, booming and elaborate musical sensations, as of bclls,*being common. 
There is usually a sense of coincident deafness or “ far away ” hearing, which 
passes oft’ with or soon after the sound. 

In one case the fits could always be produced by sounding the hallucina- 
tion note upon the open diapason of an organ. No other note or sound 
produced the fit. (Such directly excited fits, though very rare, are well 
known in connection with olfactory, visual, auditory and common sensory 
stimulation, and liave been termed “ reflex epilepsy.”) 

Olfactory and gustatory Jits . — These hallucinations are always de- 
scribed as of “ flavour,” usually unpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state already referred to may be associated. From the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and from 
the common occurrence of fits of this character in lesions of these convolu- 
tions, this type of fit is often referred to as the “ uncinate fit.^’ 

Sensory fits . — These hallucinations may have their scat of commence- 
ment in any part of the body. They may remain local, but more commonly 
they spread from the point of origin in terms of the local representation of 
the body in the cerebral cSrtcx, and usually from the periphery towards the 
trunk and head, but a sensory fit may spread to the extreme periphery first. 
For example, commencing in the fingers, it may spread up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before ascend- 
ing to the head. It may be bilateral, confined to the anterior or posterior 
aspect of the body. 

The sensation may be described as “ numbness,” “ tingling,” “ pins and 
needles,” “ vibration,” “ rushing,” “ as if the limb were withering,” mqch 
more rarely actual pain. Sometimes the sensation is indescribable. The 
sensory attacks have their origin in a local disturbance of the parietal region 
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of the cortex, an^ may indicate the piesencp" of an organic lesion in that 
region. They may be accompnied or followed by temporary loss of sensi- 
bility, in the form of astereognosis, loss of sense of position, or anaesthesia. 

Another group of sensory fits for i/hich it is impossible to give any 
definite cerebral localisation at present, is that of the sp-called visceral auras, 
which are mainly referred to the distribution of the vagus nerve. Such arc^ 
the very commonly occurring epigastric ” sensation, and sensations of 
choking, dyspnoea, nausea#and cardiac sensations. 

It is quite possible that the ^sudden feelings of malaise or of faintness 
which may constitute the main feature of some epileptic attacks are ex- 
pressions of the sudden lowering of blood pressure which is known immediately 
to precede the epileptic attack. 

Disturbances in the realm of the vestibular nerve are very common 
indications of epilepsy. Sudden giddiness may be the sole indication of 
epilepsy, and is perhaps the most common initial event in major attacks. It 
may be indicative of the sudden fall of blood' pressure, or the feeling of 
rotation may be consequent upon early spasm causing conjugate deviation 
of the eyes. When the sensation is that of falling, or of being wafted away, 
there must be some essential disturbance of the nervous mechanism of 
orientation. 

It must be carefully borne in mind that all the phenomena wliich have 
been described above may occur as isolated events and so constitute the 
epileptic attack. Often, however, the disturbance of the cortex spreads 
widelv, involving general convulsion and loss of consciousness; but the 
initial phenomena are remembered by the patient as the “ warning ” of the 
attack and have from ancient times been termed “ auras,*' when preceding 
general convulsion. In reality, they constitute the essential part of the 
attack as showing the region of the broin in which the disturbance starts, 
and in every patient who has such “ warnings ** preceding bis severe 
attacks, the warnings occur at times by themselves without any such 
sequel. 

Motor fits {simple paralysis ), — This is the rarest of all forms of the 
epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one side of the body or the whole voluntary musculature, with 
no preceding convulsion. There are the usual signs of cerebral paralysis — at 
first flaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extemsor plantar reflexes, all 
of which signs soon disappear. It may occur as an isolated phenomenon. 
More often a slight '' minor ’* attack or a local sensory attack accompanies 
the onselb of the paralysis. Sometimes such an attack may result from local 
disease of the brain. Gowers cites four examples which he observed, and I 
have treated two characteristic cases. Such attacks when involving the 
right face or right side of the body may occasion aphasia, or the aphasia may 
occur alone as the attack of simple paralysis. Such attacks of simple paralysis 
without convulsion are well known in ursemia, hyperpiesia, metallic poisoning 
and general paralysis of the insane. 

' Local convulsion . — The spasm may commence in any part of the 
voluntary musculature, and may remain very narrowly confined throughout 
tl^e fit or may spread in every degree to involve a whole limb, or one-half of 
the body^ or to become genew. It never affects the muscles of one eyeball 
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alone, but the spasm is in tei^s of conjugate ileviation of J)oth eyeballs in one 
direction. The same rule applies when themcck is affected, for the head is 
then either rotated to one 8i<le or extended or flexed on the chest. With 
the other bilaterally associated ifiuscles it is different, for the tongue is 
affected on one side only, as is also the face, and I have many times witnessed 
local fits in the musdes of the abdominal wall strictly limited by the middle 
line. The onset is with tonic spasm, whiph after a little while gives place 
to broken or clonic spasAn, becoming more and igore intermittent and finally 
ceasing. In some cases, but by no means^in all, the convulsion leaves vary- 
ing degrees of weakness in the affected muscles — Todd’s paralysis or post- 
epileptic paralysis, with transient signs of loss of funejiion of the pyramidal 
system, such as loss of trunk reflexes, increase of jerks, and extensor plantar 
reflexes. This paralysis was explained by Todd as due to exhaustion of the 
cerebral cortex from the violence of convulsion, and he was followed by 
Huglilings Jackson who surmised an exhaustion of the pyramidal system by 
which the convulsion was exteriorised. Such an explanation is, however, 
impossible, from the fact that a patient after a severe and long-lasting con- 
vulsion will often show no trace of paralysis, whereas another patient with a 
transient slight spasm of a limb may show severe paralysis lasting many 
hours. Hartenberg’s explanation, that it is the local incidence of the cause 
of epilepsy upon the motor region producing inhibition, is much more prob- 
able. In other words, whe^n the epileptic disturbance starts in the motor 
cortex there will be local inhibition and, therefore, less cout^lsion and more 
paralysis ; whereas if the disturbance sjjrcads to the motor function from 
elsewhere there will be no local inhibition and, therefore, more convulsion apd 
no paralysis. 

Epileptic spasm usually puts the hand in the position of extension at 
the interphalang(^a] joints, flexion and abduction at the metacarpo-pbalangeal 
joints, flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and inturned, with extension at the knee and hip. Usually the 
trunk is in opisthotonus. 

The sequence of tonic spasm at first, followed by clonic spasm, though 
usual in epilepsy, is not invariable. Purely tonic fits may occur* with no 
clonic spasm, the tonic spasm remitting suddenly. Such fits arc usually of 
slight severity and duration, and are almost always general and very rarely 
local. 

On the other hand, the spasm may be clonic only. The simple jactitation 
already described niay l)e taktm as a simple clonic fit. Local fits, especially 
of the face and of the hand, may be purely clonic. Again, some of the most 
severe of all general epileptic convulsions arc clonic throughout so far as 
the limb and trunk musculature is concerned, but some tonic conjugate 
deviation of eyes and head is usual. 

Loss of consciousness in local fits , — This seems to depend upon the 
extent of the cortex involved. With narrowly confined fits there may be no 
impairment at all, as in local convulsion of the face or hand, or as in a patient 
who vividly described to me a slow visual fit as it was occurring. When the 
fit spreads, consciousness is usually impaired, and when lost, it is lost late in 
the fit. For example, it is usual for a convulsion which spreads to one-half 
of the body to cause some impairment, and if it involves both sides generally 
consciousness is always lost. 

103 
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General convfdsifje Jits {hant or grand mol). — ^he general convulsive seizure 
in epilepsy does not differ from ^e local manifestations just described in any 
essential of causation and pathology, but simply in degree — as regards severity 
of manifestations, rapidity of spread to ali regions of the brain, and rapidity 
of loss of consciousness. There is good reason for belie\;ing that every major 
attack has a local commencement in some region of the brain, and that it is 
in reality a local fit which rapidly becomes general. When such an attack 
commences with a local aura there is proof positive V)f local commencement. 
When it commences with conjugate deviation of head and eyes to one side, 
this is certain indication that the disturbance commences in the opposite 
hemisphere. When spread of the disturbance is so rapid as to cause 
instant loss of consciousness there is no memory to retain the initial event of 
the attock. The seizure may begin with any of the local manifestations 
above described, the epigastric aura and giddiness being two of the most 
frequent. Or the patient may be only aware of his attacks from the con- 
dition in which he finds himself after their occurrence. The tonic spasm 
commences with conjugate deviation of both eyes to one side, followed by 
rotation of the head to the same side. The blood-pressuro falls, the counten- 
ance is for a moment pallid, the eyes widely open, the pupils dilated, the 
cornese insensitive. The march of the tonic spasm usually causes head 
retraction and opisthotonus ; the upper extremities are stiff in flexion and 
adduction, the lower extremities in extension. If standing, the patient falls 
usually backwards, but the conjugate deviation of head and eyes may bring 
his face to the ground first. The respiratory muscles and larynx, going into 
spasm, produce the epileptic “ cry,” and the respiratory movements being 
no longer possible the face darkens with the asphyxia, and the sphincters 
may relax, with the evacuation of bowel or bladder. The protrusor spasm 
of the tongue and the closing spasm of the jaw may cause the tongue to be 
bitten. After the tonic spasm has lasted some seconds and perhaps has 
produced such a degree of asphyxia as seems hardly compatible with sur- 
vival, it begins to break into a series of sudden shock-like, jerky movements — 
the clonic spasm — which continue for some seconds, becoming less regular and 
occurring at longer intervals until, with a final jerk, the muscles become 
perfectly limp. Meanwhile the relaxation of the respiratory and laryngeal 
spasm have allowed the respiratory movements to return and to churn up 
the saliva, often bloodstained, which escapes at the nosi; and mouth in the 
form of froth. 'At the end of the attack there is complete and unrousable 
loss of consciousness, the pupils are dilated and insensitive to light, the 
corneal reflexes abarmt, the knee-jerks absent, and the plantar reflexes 
extensor in type. In a short time the knee-jerks return, the plantar reflexes 
return to the. normal, and consciousness returns'. Usually the patient is 
dazed, feels ill, has marked headache, and if left to himself soon sleeps heavily 
for some hours. It mu.st be notcMi that the general convulsive attack almost 
always leaves the patient face downwards, so that he has drowned in a 
puddle an' inch deep and has been asphyxiated by his own pillow. The 
latter event is by very far the commonest way the epileptic meets his death 
from accident in a fit. 

The epileptic cry , — There are two quite different sounds that may 
occur at the commencement of an epileptic attack. The one is a natural, 
conscious cry of terror at the advent, as in the patient who alternated 
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piercing screams with **It i!| coming! It ia coming I ’ Jbefore the convul- 
sion commenced. It is curious how rareljrany memory of such cries or 
utterances remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound/ produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even 
of severe cases, for tne obvious reason that it is determined by a particular 
march of the spasm. If the inspiratory spasm occur before the larynx has 
gone into spasm or afte^ it is in spasm, there can be no lar^^ngeal noise, but 
only the commonly witnessed pharyngeal |ind buccal gruntmg and gurgling. 
The spasm must be so timed that the inspiratory spasm must occur as the 
larynx is closing, and this only obtains in a minority ol the cases. 

TongueA>iting, — Some patients always bite the tongue, others never, and 
some now and again. The tongue is always bitten at the side and some 
way from the tip, because it is deviated to one side in the spasm and its 
thicker part brought between the molar teeth. The same side is always 
bitten. The tongue cannot be bitten unless protrusor spasm occur either 
before the jaw has gone into tonic spasm or after it has broken into cloni^ 
spasm. If any other march of spasm occur, the tongue escapes. It is 
remarkable how little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. It should never be used as evidence 
for or against epilepsy for this reason, and because it was readily produced 
artificially by those wishing to avoid military service. 

Incontinence, — Though common, incontinence is by no tneans the rule 
even in severe attacks. More often it is the urine alone that is evacuated, 
much more seldom the bowel alone, still more rarely both. 

Secondary evenis, — The degree of asphyxia during the attack may 
be severe, and blood vessels may give way under the stress, with the pro- 
duction of surface ecchymoscs or deep hcemorrhages, including cerebral 
haemorrhage. The spasm is powerful and may give rise to much subsequent 
aching, as if the patient had been beaten all over. It may dislocate joints, 
rupture muscles and even break bones. A dislocation once produced in a 
fit always recurs with subsequent fits. 

Duration of epileptic attacks, — Two minutes may be given* as an 
outside time-limit for the duration of an individual attack, from its com- 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks arc described as of much 
longer duration. When analysed, such attacks will be found to be a series 
of attacks with very short intervals, or slight attacks with post-epileptic 
functional spasm, or hysterical attacks. 

Conditions after attacks, — The epileptic fit may leave no after- 
effects whatever, even though it be severe, but this is unusual. On the 
other hand, even the slightest attacks may cause conspicuous sequels. 
Sleep and headache are very common, especially following convulsive 
attacks, and they may be alternative effects, in that if sleep occur there is 
no headache, but if it be prevented there is severe headache. The post- 
epileptic paralysis of Todd has already been described, and also the aphasia 
which may follow right-sided attacks. The mental state is usually affee|ed 
by the attack, and returns to the normal — sometimes quickly, sometimes 
slowly. Commonly the patient is dull and dazed, speaking at random^ 
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inacceptive, irritable, and does z[«ot fully recognise his surroundings. During 
this state of impaired consciousness he may pass into a condition of mental 
automatism, in which various acts are performed in a conscious manner 
but of which no recollection is afterwards retained. One patient always 
prepared for bed after her minor attacks, and proceeded to undress in the 
stalls of a theatre. The acts performed during post-epileptic automatism 
may have a true relation to th^. life and mentality of the patient. He 
may do spiteful and crimiiwil acts to those he disrikes. This fact has an 
important bearing as regards the G;riminal responsibility of the epileptic. In 
other cases a patient after recovering from the epileptic fit passes at once 
into a state of hysterical convulsion. Both these post-epileptic conditions 
occur commonly after minor attacks, but they may also occur after major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with after a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Gowers mentions a case in which this event proved 
fatal, I have not come across any accident from this cause. 

Mental Deterioration and Aberration in Epilepsy. — Many epileptics, 
especially those who have frequent attacks, show signs of mental dete- 
rioration, which is often progressive, and which may become severe and end 
in chronic insanity ; while others show no such mental troubles, and some 
of these fulfil a< long life with the highest standard of capacity. There is 
another group in which epilepsy is engrafted upon an agenetic and, therefore, 
poorly developed brain which has never reached a high degree of functional 
activity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, and though the latter is widely held to be more frequent and 
more severe when many minor attacks occur, yet in the variety of epilepsy 
which will be later described as ‘‘ pyknolepsy,"' though minor attacks 
occur in countless numbers, no mental degeneration ever appears. Mental 
degeneration seems to be the result of some peculiarity in the causal dyscrasia, 
which inr this instance gives rise to epilepsy on the one hand, and deteriora- 
tion of the higher elements of the nervous system on the other hand, as con- 
comitant effects. Thus the epilepsy and the mental deterioration will have 
no factorial relation the one with the other, and this is true clinically. 

The tendency to mental failure is greatest in the cases which commence 
in childhood, and lessens as age increases ; while, again, in the epilepsy com- 
mencing in the degenerative period of later life, the incidence again increases. 
In its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there is greater imperfection of 
intellectual power, weakened capacity for attention, and often defective 
moral control. Mischievous restlessness and irritability may develop to 
vicious and criminal tendencies with advancing age. Every grade of 
intellectual defect may be met with, to actual imbecility. Paroxysmal out- 
bursts of mental derangement may be met with, sometimes transient and 
immediately following a fit, sometimes without a fit, and sometimes lasting for 
we^ks or months. From what has been written above upon the cause of 
the* mental disturbance in metabolic dysorasia, these events will be easily 
explicable. 
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Periodicity. — While son]£ patients mayjhave, fits at aDy time and at all 
times, yet there is a tendency in the majority for the attacks to occur at 
particular epochs and not at others. Epilepsy may be strictly nocturnal 
or diurnal.” It may occur only^on risbg in the morning, or solely at the 
menstrual epoch. IJhe fits may co^e in batches of several in one day, at 
intervals of many months, while 7-, 14* and 28-day periods are common. 
A knowledge of the periodicity when present is of great value in the successful 
treatment of epilepsy- Rare ” fits, which occift at very long intervals, are 
apt to present the most severe convulsion (kver witnessed. 

Special Varieties op Epileps^ 

Epilepsy from Local Disease of the Brain. — Any lesion whftsoever 
of the cerebral hemispheres may produce epilepsy. But not more than 6 per 
cent, of all such lesions do this. The convulsions which may occur in cerebral 
thrombosis, encephalitis and meningitis are examples |of epilepsy incident 
with the onset of an acute lesion. Usually the epilepsy is incident when 
the lesion has been present some considerable time, suggesting that the 
element of tissue decomposition and the liberation of toxic substances there- 
from may be an essential factor. Lesions of the brain in childhood seem to 
be more commonly associated with epilepsy than, when occurring in adult 
life. Agenetic states of the brain of prenatal origin (cerebral diplegias) are 
associated with epilepsy in 30 per cent, of the cases, and^ infantile hemi* 
plegia is followed by epilepsy in about the same proportion. The lesion may 
be situated anywhere in the hemisphere, but when occupying the white 
matter near to the cortex it is more likely to cause fits than when it actually 
involves the cortex or than when it is deeply situated towards the basal 
ganglia. Increased intracranial pressure alone seems capable of causing 
fits, as in hydrocephalus and subarachnoid hoemorrhage, and this may be 
a factor in the epilepsy of intracranial tumours and meningitis. Abscess 
seems very rarely to produce fits. 

The fits caused by local lesions arc in almost every respect identical with 
and indistinguishable from the usual type of epileptic manifestation, from 
the slightest momentary minor fit, all through the local sensory and motor 
fits, to the severe general convulsion of instantaneous onset and immediate 
loss of consciousness. There are the same auras and the st^me sequels. It 
may perhaps be said with relative truth that the splanchnic auras (epigastric, 
cardiac, etc.) are uncommon, and that there is a greater tendency for 
consciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
holds an intermediate position, and its nature is often indicative of the 
position of the lesion. Drug treatment is more potent in arresting this 
variety of epilepsy. 

Pyknolepsy. — This is a form occurring in children, so called because of 
the great number of the fits which may occur daily. These are of the slight 
minor type, any sign of spasm being infrequent. It is rare for any major 
fit to occur. There is no mental impairment whatever, no deterioratioi^of 
health, and no result is obtained by any form of treatment. The malady 
invariably ends in spontaneous cure, usually before or at the age of puberty. 
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Cardiac Epilepsy. — This is^ convenient tepm for the epilepsy which occurs 
in Stokes- Adams’s disease, andVin paroxysmal tachycardia, and for the fits 
which may occur in congenital heart disease and in some forms of cyanosis. 
They cannot be the equivalents of asphyxial convulsions, for they are not met 
with in severe chronic cyanosis, and, oi^ the other ha*n^, there Ls usually no 
cyanosis at all when fits occur in Stokes-Adams’s disease. 

Myoolonus Epilepsy.-— I n this group are included : (1) Epilepsy of an 
ordinary type in which there is much simple epileptic jactitation pf the 
muscles between the fits; (2) cpses of Unverricht’s myoclonus in which 
epilepsy is coincident. 

Status Epilepti<3US. — In tliis condition severe convulsion succeeds 
severe convulsion at short intervals without any return of consciousness 
during othese intervals. It is as if convulsion recurred so soon as the body 
recovered sufficiently from the exhaustion produced by the last convulsion. 
Meanwhile the temperature rises, and may reach a hyperpyrexia. The 
difficulty in feeding and watering, the severe muscular exertion and the 
pyrexia add the dangers of acidosis to those of exhaustion, and the patient 
is very apt to succumb. Acute fatty degeneration of the heart is invariably 
found at autopsy, presumably the result of an acute toxic process which is 
responsible for the convulsion. Status epilepticus must not be confused with 
frequently recurring fits in which there is some return to consciousness during 
the intervals, though it frequently develops from such a condition ; for the 
latter are not accompanied by a rising temperature, are more readily subdued, 
and are not of nearly so severe a prognostic import. If the convulsions 
cannot be stopped by treatment, the patient usually dies from sudden collapse, 
or, the fits ceasing, he remains delirious for a while, with rapid heart and high 
temperature, and dies of cardiac failure. Status epilepticus may be met with 
in acute lesions of the brain, as in cerebral poliomyelitis and in chronic 
lesions such as general paralysis of the insane. It may occur in acute 
poisoning with lead, bismuth, absinthe and thujone. It may develop 
suddenly in any type of epilepsy whatsoever, sometimes without apparent 
cause, sometimes as the result of over-exertion and excitement, sometimes 
when medicines which have been regularly administered and which have kept 
the fits in check are suddenly cut o£E. 

There is a second condition occurring in epilepsy to which the term status 
epilepticus ” may justly be applied. I have met with it only in epileptics 
who show mental deterioration. The patient, without cause or perhaps after 
signs of increasing mental aberration, becomes dull, ceases to take food, and 
lapses into coma, with terminal pyrexia, ending fatally. This is status 
epilepticud without convulsion, and if the convulsive form be comparable 
with uraemic convulsion, this non-convulsive forni may reasonably be com- 
pared with uraemic coma. 

Diagnosis. — The recognition of epilepsy requires a working acquaintance 
with the nature of its many manifestations and especially of the slight forma, 
little exteriorised, which may be easily overlooked or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, the recurrence, and 
the circumstances of the moment, are useful aida. 

^From syncopal and vaso- vagal attacks (rapid lowering of blood pressure) 
epilepsy can often be distin^shed by the slow onset, the gradually increasing 
pallor or greyness, the distancing of sonnd, the nausea and flatulence, 
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the presence of an obvious^cause, the length and th^ stillness of these 
attacks. f 

The hysterical attack is easily distinguished by the fact that only the 
convulsion of epilepsy can possiblt b*^ confused : the other manifestations of 
epilepsy are never simulated by hysteria. Hysterical convulsion has not 
the manner nor the march of epilept^ic spasm. It never begins with conjugate 
deviation of head and eyes to one side, tj)icre is not the orderly spread of 
convulsion, and there ii never but a poor imitation of the sequence of tonic 
followed by clonic spasms. The movements iu the hysterical fit are purposive, 
spectacular, violent, and are liable to be increased by restraint and are rapidly 
abolished by complete inattention. The functional f^) never occurs except 
in the presence of an audience, for it would then be purposeless, and it never 
occurs during sleep. The tongue is never bitten, though other parts of the 
body and other people may be. The sphincters are never relaxed. Intense 
converging spasm of the eyes is a common feature of the functional attack, 
but this sign is not niijt with in epilepsy. When functional manifesta- 
tions follow slight and rapidly transiimt epileptic attacks, tlie distinctio|p 
between these and purely hysix'rical attacks is often dilficult and sometimes 
impossible, except after long observation. For the initial epileptic attack 
may be practically unnoticcable, and the subsequent events may be typical 
of hysteria and are usually amenable to the Bariic line of treatment. Often 
some point in the circumstances under which the attack occurs will settle 
the diagnosis. Any attack having occurred during sleep, any attack in 
which the patient has fallen in circumstances of serious danger, as among the 
traffic of a London street, or any attack occurting when the patient cannot 
attract the attention of others, establishes the diagnosis of epilepsy. The 
best plan is to regard every hysterical fit as possibly epileptic, and every fit 
of doubtful type as probably epileptic, until time and circumstance bring 
definite conviction. 

Migraine may sometimes closely simulate epilepsy when sudden paralysis, 
or sensory auras, or visual hallucinations occur without headache, and the 
diagnosis may be rendered more difficult by the fact that the migrainous 
attack may alternatt^ with the epileptic attack, or may take its -place in 
the same patient. 

Careful search must be made in every case for all the bodily conditions 
with which epilepsy may be associated. rapil]oei!cu;a, headache and vomit- 
ing may reveal increased intracranial pressure from some lesion of the brain ; 
while local paralysis, sensory loss, visual or other defect may indicate a local 
lesion of the brain, past or present, and this may also be suggested by the 
nature of a local fit. The presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic dyscrasia or 
endocrine disorder. Renal function and the condition of the blood pressure 
should always be examined, for even in early infancy fits may be ursmic 
and in the recurring epilepsy associmted with small white kidney, and with 
cystic renal disease, the causal dis Mxse is frequently unrecognised. Where 
syphilis is likely, the reactions in the blood and cerebro-spinal fluid should be 
examined. Lastly, any evidence of chronic intoxication by metals, alcohol, 
absinthe, etc., should be sought for. 

Prognosis. — The outlook in epilepsy is so variable that it is difficult to 
indicate any but the broadest principles in prognosis. Nor can a definite 
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forecast be made any case u^til the result treatment has been watched 
for some time ; for cases appaisntly favourable may prove rebellious, and 
those most unfavourabje may turn out brilliant successes. Speaking gener- 
ally, a cheerful outlook is justified in all dases except those in which there is 
progressive mental deterioration, and in these the outlook is hopeless in 
proportion to the rapidity of tlie mental cliange. Naturally, in those epilepsies 
which arc associated with serious , bodily disease, such as brain tumour, renal 
disease and hypertension, the prognosis involves thaif of the causal condition. 

The danger to life from th(i epileptic attack itself, either directly or in- 
directly, is not great. However severe the fit, it is extremely rare for death 
to occur, and when ,this liappcns it is from turning over and smothering 
with the wetted pillow or from choking with the aspiration of vomited 
materiaJ:. Injury, burning and drowning may cause death, yet the number of 
epileptics who meet their death in this way is so infinitely small as almost 
to remove the danger of accident from practical pcrspi'ctive. In the rare 
status epilepticus, however, the danger to life is very great. Spontaneous 
cessation of the attacks occurs often enough. It is said to be invariable in 
pyknolepsy. The convulsive attacks of infancy, which continue for some 
years after all cause to which they can be attributed has jmssed away, often 
cease for eviir at the age of 4 to 6 years. Again, after 20 years of age spon- 
taneous cessation is met with, and it becotnes more frequent as life advances. 
It is, in my experience, a' much more, frequent event than writers upon this 
subject, with thi. exception of Gowers, have boon willing to admit. 

The probability of cure, arrest or amelioration by treatment is high in all 
cases where no mental det(.*..doration exists and where no insuperable bodily 
disease determines the epilepsy, in proportion as the only method of euro — 
the securing arrest of the attacks for a considerable time by drug treatment — 
can be adequately administered over a long period. It is greater when 
epilepsy is hereditary than when it is sporadic. It is greater when periodicity 
in the occurrence of fits allows these to be anticipated by drug administra- 
tion. It is much groator when the following out of education, or the con- 
tinuance of Tegular employment, alloWvS of a fully occupied and satisfying life, 
and muoh less when education is .stopped, pleasures and sports forbiddtui, and 
the patient condemned to social inferiority and ostracism, and to a gloomy, 
narrow life of inanition because he has a few fits. It is perhaps smallest 
when severe attacks occur daily or at short intervals. 

Treatmeixt.*— General treatment . — The general principles for the main- 
tenance of health if good, or for its improvement if poor, should be adopted. 
Whenever possible, no change w'hatever should be made from the regime of 
life of a "normal person. In childhood, education, discipline and pleasures 
and school life should be continued upon strictly fiormal lines, and the adult 
should continue with work and occupation. No advantage has accrued 
from the adoption of special diets, such as the abrogation of meat, the 
exclusion of salt or the use of purin-free foods. Alcohol seems to be an 
excitant of the epileptic attack and should be forbidden. 

Avoidance of excitement is usually advocated, but as this curtails the 
joy of existence, especially in children, it is derogatory, and it is better to 
fortify the patient against the attacks by medicines to be given before any 
ex&ting events. The forbidding of such pastimes as may be fraught with 
danger should a fit occur, such as swimming, boating, cycling and car driving. 



EPILEPSY* 1641 

is advisable, rather because ittallaya anxiety for the relatives and guardians 
and diminishes the responsibility of the ph}%ician, than that accidents are 
liable to occur from such causes. 

Institutional treatyneni, — In caries where there is low mentality, much 
mental degeneration pr insanity, ai^d with frequent fits, where no adequate 
care and occupation can be provided at home, there is every advantage in 
a colony, institution or asylum for ei)ileptV5s. In such patients little or no 
good can be done by medicinal treatment, whei^as regidar work, discipline 
and interest often mitigate greatly the burden of the malady. 

Surgical treatment , — The opening of the skull is a very ancient remedy 
for epilepsy, dating from the early Egyptians, and coaaing again into great 
prominence in the nineteexith century with the development of knowledge 
on cerebral localisation, and there still remains a very widespread impression 
that local fits and fils following upon injury to the skull are likely to be 
benefited by decompression. There is, however, little evidenoe that such 
procedures benefit epilc])sy of any kind. When a depressed fracture of the 
skull exists, and the patient, his relatives and perhaps his medical attendant 
also, are firmly convinced that this is the cause of Ihe epilepsy, it may be 
advisable to remove the defect in the bone if only to satisfy the minds of 
those concerned and to secure adequate medicinal treatment subsequently. 
Pierce Clark sums up the position adequately when he writes that “ all 
operative measures upon the brain in epilepsy are allowable only when 
they are indicated by definite physical signs other than thefts.” Thus, in 
a case of cerebral tumour producing epilepsy, operation is justifiable for 
the relief of .the papillo9(!efna* headache, etc., and with the hope of possible 
removal or of obsolescence of the growth following the decompression. 

Medicinal treatment, — Further than the measures above described, the 
treatment of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy in at least 80 per cent, of the cases. They seem to 
have much the same effect, and may conveniently be combined or alternated 
in the treatment of any given case. Sometimes one group is found to suit 
an individual patient belter than the other. No advantage seems to accrue 
from administering these remedies more than twice in the 24 hours, nor from 
using large doses. Moderate doses, such as will cause no deterioration in 
bodily or mental health, even if taken regularly and for yeaip, seem to bring 
about the best results. The first group is that of the coTapounds of bromine, 
of which sodium bromide seems to have an advantage over the others, both as 
regards eflScacy and toleration. The organic compounds of bromine are not so 
useful. Sodium bromide should not be given in larger doses than 25 ^ains 
(1-5 grammes) to an adult, nor should more than 60 grains be given in the 
24 hours. It is conveniently combined with arsenic (gr. in the form of 
liquor arsenicalis, since this has the effect of checking the occurrence of acne. 
If it be advisable to conceal the fact that bromide is being administered, 
Oelineau’s ** dragees,” each of which contains 15 grains of potassium bromide, 
may be prescribed. 

Bfomism , — Even in ordinary doses, the bromides may cause some acne 
of the skin, especially in subjects who are prone to acne, but this is the gple 
derogatory effect of this remedy, which is of common occurrence. The true 
bromide rash, which was met with in the early days of bromide treatment 
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when huge doses (even an ousl^e thrice daily)|.were in vogue, is highly char- 
acteristic. It is hardly ever seeVi in these days, but 1 have twice met with it 
from moderate doses of bromides. Mental dulling and conditions of sub- 
coma, which may occur from poisonous dbses of the bromides, are never met 
with from appropriate medicinal admii^istration. Th^ mental deterioration 
due to the epilepsy in certain cases is often attributed by the laity to this 
cause, but this occurs, and sometimes in much greater degree, in the absence 
of bromides. ^ ' 

The second group is that of the malonyl-urea compounds, of which 
luminal, sodium luminal, and gardenal are examples. These are very 
powerful drugs, and must be used with care. Luminal has certainly the 
advantage over the soluble sodium luminal in being less toxic and more pro- 
longed® in its action. It is conveniently prescribed in cachets, in doses of 
J grain to a child, and 1 grain, with a maximum dose of U grains, to an adult. 
In larger doses it is a powerful hypnotic, and in patients who have idiosyn- 
crasy it may produce a troublesome kind of frenzy. It appears to be 
fi more certain means of warding off attacks for many hours after its 
administration than is bromide. 

Whatever remedy is chosen, whether it be the bromide or luminal or a 
combination of the two, it is essential if possible to anticipate the occurrence 
of the fit by the administration of the drug. Thus, if fits are nocturnal only, 
the remedy is given in a single dose at night, or if diurnal only, in a single 
dose in the eaAy morning. Again, if, as often happens, the fits occur soon 
after waking, then the single nightly dose should be used. Or, if the fits 
occur or are more frequent at the menstrual epoch, they should be antici- 
pated by increased dosage before and during that epoch. With fits that 
are diurnal and nocturnal, a night and morning dose should be used. As it 
is less important in patients who have emplo 3 niient when fits occur by night, 
and often most disastrous when they occur at work, for with the present 
Workmen’s Compensation Act no company will insure a known epileptic, I 
prefer to give luminal as the morning remedy and bromide as the nightly 
remedy, since I consider luminal to be the greater safeguard against the 
occurrence of the attacks. The question at once arises. Why should two 
remedies be used ? The answer is that these drugs are by no means identical 
in action, and that the nature of the cause of epilepsy certainly varies in 
individuals. Spme patients do best on luminal alone, others on bromide 
alone, and others on a combination of the two, and the best course can only 
be determined after trial. 

Many other remedies have been advocated in epilepsy ; a few only have 
stood thfe test of time and are still in use, both as alternatives and adjuvants 
to the treatment above given. These may be piaced in order of merit as 
zinc salts, belladonna, digitalis and allied drugs, especially adonis vernalis, 
opium and borax. 

Zinc salts are sometimes very useful. In the form of the lactate (3 to 
5 grains) they are easily introduced into bromide mixtures. The same may 
be said of belladonna, which has a marvellous effect upon a few isolated 
cases. It makes some cases definitely worse. Digitalis and adonis vernalis 
arg commonly used as adjuvants, and I think sometimes with benefit. 
Opium and morphine, which were the standby in epilepsy in former days, are 
no longer used ; but morphine given in careful doses is one of the most 
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powerful means of preventing fits, and is ot great use status epilepticus. 
Perhaps hyoscine, advocated by Gowers, sAould also be mentioned in this 
connection. Thyroid extract is certainly of value in the epilepsy associated 
with cerebral agenesia (cerebral cKplegia), mental and bodily backwardness 
and infantilism. probably acts by rendering bodily metabolism more 
normal and in enhancing development. 

Status Epilepticus. — The treatments of this condition, and that of 
rapidly repeated fits which not infrequently merges into status epilepticus, 
is quite different from that of epilepsy in^general, for the remedies useful in 
the latter condition are useless and even do harm in this urgent and dangerous 
state. The condition is one of acute toxsemia, exhauq^ion and acidosis from 
the violent convulsion, pyrexia, often proceeding to hyperpyrexia, and 
cardiac degeneration. The first thing to be done is to check the corwulsion, 
and this is best achieved by the hypodermic injection of Jth of a grain of 
morphine. (Gowers preferred hyoscine.) Another remedy is paraldehyde, in 
large doses (6 drachms), and this has recently been successful at the National 
Hospital. It has the obvious advantage that it is stimulating and not 
depressant. The remedies formerly used such as bromide and chloral by 
the rectum are worse than useless. The next measure is to secure that the 
patient shall be provided with adequate stimulants in the form of food, water 
and even alcohol. To which end a nutritious liquid meal of high stimulating 
value and containing sugar to combat acidosis shduld be given by means of 
the nasal tube at regular intervals. An action of the bowel should be 
obtained as soon as possible, with a rapidly acting aperient administered with 
the food, and by warm water cncmata. The pyrexia should be controlled by 
sponging repeatedly, and if high by continuous immersion, and this alone 
will sometimes have a dramatic effect in checking convulsion when pyrexia 
exists. When consciousness returns, feeding and stimulation must be care- 
fully continued, with a gradual resumption of the routine treatment of 
epilepsy. 

Narcolepsy. — In this remarkable and by no means rare condition, two 
quite different kinds of attack occur. The one is the sudden onset of appar- 
ently normal sleep, which comes usually at a moment of inattention, several 
times a day. The sleep lasts from a few seconds to a few minutes ; it is 
reusable, and the patient is wide awake at once and knows that he has slept, 
and sometimes that he has dreamed and can describe the dream- Many of 
the patients have a warning in the way of a feeling of intense fatigue and, 
thereafter, can so far repel the onset of the attack by an effort of will as to be 
able to get out of harm’s way ; but the attack is inevitable, and it is always 
the more severe the longer it is resisted. The second variety of attack is 
called the ** cataplcctic ”\ttack, and this is produced mostly from a sudden 
emotion, which may be of any kind, but is usually an emotion which pro- 
vokes laughter. There is a sudden feeling of intense weakness in the limbs, 
which become flaccid. The patient drops anything that he may be holding 
and crumples to the ground, but often only into the sitting position. The 
eyelids drop and the head falls forward with the jaw dropped, and there is 
sometimes twitching of the muscles of the face, tongue and neck. There is 
complete inability to move the limbs and generally inability to speak, but 
consciousness is completely retained, so that the patient is afterwards able 
to recount every event and repeat every word spoken during the attack- 
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Usually an idi^^pathic mals^y, narcolepsyi has been recorded in a few 
instances as a sequel of cncephUitis lethargica. The malady appears never 
to be familial, and it docs not occur before the age of puberty. Once de- 
veloped, it usually continues throughout tife, with variable frequency of the 
attacks. Notwithstanding the opinion pf authority that narcolepsy is un- 
influenced by treatment, I have observed several cases in which the medicinal 
treatment customary in epilepsy had the most remarkable effect in reducing 
both the frequency and the#^severity of the attacks. * 

« James Collier. 


. MIGRAINE 

Synonym. — Paroxysmal headache. 

Definition. — A common malady of which the only essential character- 
istic is recurring intense headaches, which usually commence on waking 
in the morning, and which may be unilateral, 'frontal, occipital or general. 
'Jhe attacks usually date from childhood, but sometimes commence during 
later life. The headaches are often associated with vomiting, which has 
given rise to the designation “ sick headaches or “ bilious attacks,’’ with 
which is associated much vestibular disturbance as in sea sickness, and with 
peculiar disturbances of vision. Less common symptoms of the disease are 
peculiar slow sensory aiiras, which occur in no other malady, attacks of 
hemiplegia or monoplegia or of aphasia, and attacks of ophthalmoplegia. 
Some of these phenomena may accompany the headaches, but others occur 
in attacks quite apart from the headaches, and may for that reason give 
rise to difficulty in diagnosis. 

etiology. — The malady often commences in childhood and even in 
infancy. It tends to lessen after middle life, and invariably disappears in 
old age. Heredity is often present, and liie malady will often show the same 
clinical peculiarities in members of the same family. The subj ects of migraine 
are nearly always of an active, capable and intelligent type. Sometimes 
epilepsy is present, and the attacks may alternate with attacks of 
migraine. 

Many theories have been advanced as to the nature of the malady. It 
has been held to be the result of a temporary condition of intoxication from 
digestive, metabolic or internal secretory disorder, which recurs periodically. 
There is little evidence in support of this view, for it is a common experi- 
ence to meet with patients who have restricted their diets to an amazing 
extent to avoid the bilious attacks,” with the result that the migraine 
has become much aggravated. Neither has treatment directed against 
such errors had the slightest effect in benefiting migraine. Local spasm 
of the cerebral arteries has been advanced as the cause of the phenomena, 
on the grounds of the pallor and constriction of the vessels of the skin and 
retina, which occur during the attacks. This theory is adequate to explain 
the varying nature of the attacks in some cases, at one time a headache, 
at another teichopsia and hemianopia without headache, at another, aphasia 
or hemiplegia or sensory aura without headache. It is, however, entirely 
hypothetical and breaks down utterly as an explanation of the severe and 
lasting ophthalmoplegia, which may accompany very severe attacks, and 
will hardly explain those cases in which the headache lasts for weeks, or 
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becomes continuous. Pallor the surface i|&ssels, it may be pointed out, is 
the constant accompaniment of every severe vestibular disturbance, and many 
sudden changes in blood pressure, as in sea sickness, etc. It has been held 
that migraine is due to a functional disorder of the cerebral cortex in the 
way of combined inhibition and discharge, akin to epilepsy, solely on the 
grounds of the natule of the visual phenomena and of the sensory aurae, 
and that migraine occasionally occurs in epjleptics. Very undue prominence 
has been given to the infportance of errors of refr|iction as causes of migraine. 
Certainly, such errors when existing are^ likely to cause vestibular upset 
and may therefore be exciting causes of an attack, and should in all cases of 
migraine be corrected. The majority of the subjects gl migraine, however, 
have no such errors of refraction, nor has the correction of such errors ever 
cured migraine. Spitzner examined the brains from several cases of long 
standing and severe unilateral migraine, and found in each case a unilaterid 
distension of the lateral ventricle corresponding with the side of the headache, 
and an anatomical condition of the choroid plexus in its relation with the 
foramen of Monro, such as might easily cause plugging of that foramen from 
conditions of turgescence of that plexus. He attributed the attacks o) 
migraine to temporary unilateral hydrocephalus, from temporary plugging 
of the foramen of Monro. His specimens are in the museum of the Johns 
Hopkins University at Baltimore. This theory is the only one based upon 
pathological evidence, and it will explain migraiiibus ophthalmoplegia, for 
surely some very gross anatomical disturbance must take place within 
the skull to account for such sudden severe and lasting 5 paralysis of 
peripheral oculo-rnotor nerves. For the unilateral hydrocephalus may cause 
pressure upon the third and sixth of one sidr*, at the fre(i edge of the 
tentorium. 

TJjc subjects of migraine are almost invariably bad sailors and bad train 
travellers, and mental and bodily fatigue and emotional disturbances are 
commonly followed by an attack. It is important to remember that turnours 
of the occipital lobe and also intracranial aneurysms may be associated with 
attacks exactly resembling migraine. In one such case under my care, 
typical attacks of migraiT)e appeared at regular intervals of about a month 
for 3 years. Papillcodema never developed. The patient died suddenly 
and a tumour was found in the up})er convexity of the occipital lobe, corre- 
sponding to the field in which the visual phenomena were wont to appear. 
Migraine of a typical order may also occur in connection .witli chronic 
nephritis. 

Symptoms. — The subjects of migraine are usually otherwise quite healthy, 
and ar (5 often robust and strong. No peculiarities of blood pressure are 
noticeable. Premonitory ‘signs of the attacks arc present in some cases, 
and these may take the form of an unusual feeling of well-being and intel- 
lectual acuity, or, on the other hand, of lassitude and depression. The 
attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a sense of vestibular 
disorientation with giddiness, ocular confusion and nausea, such as is com- 
monly felt at the commencement of sea sickness. It is at this stage of the 
attack, and within a few moments of its. commencement, that the visual 
|fhenomena occur when these are present. Often the patient vomits*at 
once from the vestibular disturbance, but sometimes vomiting is delayed for 
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hours, and the voiv,iting may bg continued as ]bng as the giddiness persists. 
The visual disturbances last btt a short time, but leave, as a rule, some 
confusion of vision and discomfort throughout the attack. The headache 
follows shortly upon these initial symptoms. It is cumulative, and expansile 
in character, and often begins constantly in a localised spot in the temple, 
forehead or eyeball, as a sharp boring pafn which gradually spreads, and may 
involve the neck and arm. The,, pain may be unilateral, frontal, occipital 
or quite general. As the he.'jidache increases the fac^ becomes pale and grey, 
the patient becomes much prostrated and incapable of mental or physical 
effort, and is unable to take food. Light, noise and movement aggravate the 
pain. After remaining in this condition for many hours, he falls into a 
heavy sleep, and awakes next morning shaken by his illness, but otherwise 
well. 7he above description covers many attacks of migraine, but many 
variations occur. The attacks do not always occur on waking, they may 
come on at any time of night or day. They may be rapidly transient, lasting 
but a few hours only, or they may last for days and even as long as 3 weeks, 
and give much anxiety in the attempts to provide nourishment and sleep 
/or the patient. In some cases of long standing, the attacks become less 
severe towards middle life, and a persistent aggravating headache may 
develop between the attacks. When such a persistent headache is com- 
plained of alone, it is very important to inquire about preceding migraine, 
for the same treatment is applicable to the two conditions. One of the most 
characteristic features of the headache is that when once it is in full swing, 
no remedies will relieve it except natural sleep. Those measures so efficient 
in relieving other forms of headache, such as phenarone, aspirin, caffeine, 
morphine and alcohol, leave migraine relatively untouched. 

Visual •phenomena . — Considering how very common migraine is, it must 
be clearly understood that any visual phenomena except slight confusion of 
vision accompanying the attacks, are rare. These may take the form of 
general mistiness of vision, floating spots, scotomata, bright stars and colours, 
hemianopia, double hemianopia with complete blindness, or psychic hallu- 
cinations of vision. In connection with scotoma and with hemianopia, the 
phenomenon of teichopsia may occur as follows : Upon the dark back- 
ground of the scotoma or hemianopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of light breaks at 
one spot, opens out and takes the form of a series of entering and retreating 
angles (castellaiion figure) which become gloriously coloured (fortification 
spectrum) and which later become fragmented and fade. These visual 
events usually occur at the very beginning of the attack, before the headache 
develops, and they are rapidly evanescent, but they may occur as isolated 
phenomena, when no headache occurs. 

Aphasic attacks may take the form of confusion of speech, word-blindness, 
or even of loss of speech-acceptance and exteriorisation. They accompany 
the headaches and occur at the commencement of the attacks. They are not 
of common occurrence. 

Hemiplegic and monoplegic attacks usually occur quite apart from the 
attacks of headache. They, too, occur on waking, and consist of a transient 
uselessness and weakness of limbs, which lasts a few hours only. They are 
characterised by their occurrence in young subjects who suffer from pro- 
nounced migraine ; they are rapidly transient and are not accompanied by 
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organic signs, and almost tnvaiiably othen members of the family arc 
migrainous, and sufEer with similar attacks paralysis. In Michell Clarke’s 
cases, 11 members of one family in three generations were so afiected. 

Sensory auras , — These are rare tevents, but they are pathognomonic of 
migraine, and usually occur quite apart from the headaches. The aura 
commences upon the periphery of a^mb and is likened to that which would 
be produced by a multitude of cold-footed insects creeping on the skin. It 
travels very slowly towards the proximity,* taking half an hour or more to 
reach from the fingers to the head, and is very alarming to the patient. It 
disappears rapidly without further event* It is the only aura with an 
exceeingly slow spread. 

Ophthalmoplegia . — This is a very rare but most impoftant event. It occurs 
only at the height of the headache, in severe attacks. Indeed, the j^tients 
usually say that the headache, during which the ophthalmoplegia occurred, 
was the very worst they had ever experienced. It is a paralysis of the oculo- 
motor nerve trunks, most commonly of the sixth nerve alone, but sometimes 
of the third or fourth nerves, or of a combination of these three. It is gener- 
ally unilateral, but may occur simultaneously on both sides. Severe diplopis? 
results. It passes off in from a few days to a few weeks. When once it 
has occurred, it is apt to recur with subsequent attacks. In one of my 
patients, paralysis of the sixth nerve persisted for 18 months, gradually 
lessening between the attacks, and becoming complt^te with each fresh attack 
of headache. It disappeared completely, with the cessation oithe headaches, 
when adequate treatment was adopted. 

Facial paralysis . — Peripheral palsy of Bell’s type has been described by 
Eossolimo as occurring in the height of a migrainous attack, and I have 
recently observed a very striking case in which a similar event occurred. 

Diagnosis. — This presents little difficulty, if it be borne in mind that long 
installed recurring headaches on waking in the morning are surely migraine. 
The condition of the urine should exclude those renal cases with migraine- 
like headaches. Each case should be carefully examined for signs of organic 
nervous disease, and especially for persistent hemianopia and papilloedema, 
which would indicate an organic lesion of the occipital lobe. , 

Treatment. — There are but few cases of migraine that cannot be materially 
benefited by treatment. Some are completely cured, while in others the 
attacks become milder and occur at much longer intcr^^als. Careful atten- 
tion should be paid to improvement of nutrition and genera? health, should 
these be defective. The avoidance of undue fatigue, and of worrying 
emotions, and of any factors which are known to produce the attacks, is 
important. Errors of refraction should be adjusted if they are important. 
Medicinal treatment is by iax the most useful agent. A mixture containing 
111 i of liq. trinitrinso. 111 v of liq. strychninsB, ill x of tinct. gelsemii, and 10 grs. 
of sodium bromide, made acid to preserve the stability of the nitro-glycerine, 
and administered thrice daily for many weeks or months, was advocated by 
Gowers ; and truly there are few cases of migraine which do not derive great 
benefit or complete cure from this treatment. Luminal, in doses of 1 grain 
given every night, is most valuable, and may be used in addition to the fore- 
going prescription. The individual attacks are difficult to relieve. Some- 
times a full dose of antipyrine, antifebrin, phenacetin or aspirin given at the 
very commencement of the attack will ward it off, but these are useless when 
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the headache has fully developed. Sometimes a full dose of alcohol has the 
same efEect. It remain"^ to the patient* as comfortable and quiet as 
possible till sleep occurs. Where the attacks last over the 24 hours, and 
especially when they last tor days, the off.ly remedies are to induce sleep and 
to keep the patient nourished, the latter object being difficult to attain in 
long-lasting attacks. To this end hypnotics, such as Veronal or adalin, may 
be used, and in severe cases chloroform inhalations and morphine aje of 
value, the latter especially ^Jif there be long-lasting »/omiting, for it provides 
rest and enables the patient to retain nourishment. 

Jambs Collier. 


CHOREA 

f 

Synonyms. — St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic 
Chorea. 

Definition. — Chorea is a spasmodic affection of the nervous system 
caused by rheumatic infection, and characterised by the occurrence of spon- 
laneous involuntary rnovemeiita, irregular both in time and in place of 
occurrence and in nature ; by inco-ordination of voluntary movements ; 
by muscular weakness, and by a variable degree of psychic disturbance. 

Etiology. — Chorea is rare among negroes, Indians and coloured races, 
whilst it is especially common in Jewish races. It is much more common 
among the poorer classes than among the well-to-do. Its incidence is upon 
nervous highly-strung subjects rather than upon the phlegmatic, and this is 
probably to be explained by the fact that the rlieumatic subject is likely 
to be nervous and highly strung. Chorea is practically unknown during 
the first three years of life, and is very rare before the fifth year has passed. 
Common between the ages of 5 to 10 years, it reaches its maximum incidence 
between 10 and 15 years. After the age of 20 it is rare, except in connection 
with pregnancy; but a few cases have been reported up to the age of 60 
years wliich have certainly been examples of rheumatic chorea. Females 
are affected twice as frequently as are males. Heredity concerns the incidence 
of chorea in two ways ; firstly, as regards the inheritance of the rheumatic 
tendency, which is the most important cause of chorea ; and secondly, in re- 
spect of the inheritance of the neuropathic tendency, for it is when these two 
are coincident that chorea is most prone to occur. A history of chorea 
among antecedent relations is not uncommon; that of other rheumatic 
ailments is very frequent, whilst a history of neuropathic maladies such as 
epilepsy, hysteria and insanity is met with sufficiently often to be note- 
worthy. As early as 1802 rheumatism was regarded as the cause of chorea, 
but conclusive evidence of the connection of these maladies was first published 
in 1850 by G. See. In 1867, H Roger put forward the opinion that rheu- 
matism, cardiopathy and chorea were manifestations of one and the same 
disease, and all subsequent investigations have upheld this theory. The 
family history of a choreic patient generally brings to light the occurrence 
of acute rheumatism, of cardiac disease and of other rheumatic manifestations 
among other members of the family. Often the patient has suffered with 
rheiunatic erythema, purpura, rheumatic nodules, recurrent sore throat and 
gi\jwing pains before the appearance of the chorea ; less often an attack of 
acute rheumatism or cardiac disease has occurred. Signs of rheumatism 
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are very often present during i:lie attack of ctforea. Indeed, slight dilatation 
of the heart, with a reduplication of the sefsond sound, may be said to be 
almost constant. Endocarditis and pericarditis are of common occurrence, 
and cutaneous rheumatic manifeltations are sometimes seen, but acute 
articular rheumatisn^ during an attack of chorea is unusual. A large per- 
centage of those patients who have never shown any sign of the rheumatic 
state before or during th^ attack of chorea subsequently suffer with rheumatic 
symptoms. The British Medical Association Cifllective Investigation Com- 
mittee found that rheumatism preceded the chorea in 26 per cent, of the 
cases, and that in 46 per cent, of the remainder rheumatic signs accompanied 
the chorea, or appeared subsequently. Among 115 children suffering with 
chorea, Dr. Batten found that rheumatic signs had occurred in 32 per cent. 
Three years later, he followed up those cases that had not sufferSd from 
rheumatism previously to the chorea, and among those, notwithstanding 
that he was unable to trace some of them, 1D3 per cent, of the total number 
h.ad developed rheumatism in the 3 years following the chorea. Three years 
later, he found that a further 9*7 per cent, of the total had developed rheuf 
matism. If to the total of choreic patients who present rheumatic signs at 
some time or other, one adds those with no personal history of rheumatism, 
but with a family history of rheumatism, it will be found that there are but 
few cases of chorea in which a personal or family ^history of rheumatism is 
absent. Pathological investigations tend also to prove that chorea is a 
manifestation of rheumatism. Drs. Poynton and Paine hSve isolated the 
same organism — the Diplococcus rheumaticus— horn cases of rheumatism and 
from cases of chorea, and they have shown that intravenous injection of a 
pure culture of this organism into rabbits has produced all the characteristic 
lesions of rlieumatism, and it has produced, in addition, the symptoms of 
chorea. Tliese experiments have bc<ui repeated and confirmed by Beaton 
and Ainley Walker, and also by Hoattie. The former observers also found 
that this (liplococcus was present in tlie cerebral cortex and in the cerebro- 
spinal fluid in cases of chorea. 

Psychical disturbances. — The association of St. Vitus’ dance with fright 
is so impressed upon the popular mind, that any event of this nature obcurring 
shortly before the chorea is placed in unduly important relation to the disease. 
In such cases, careful investigation will often discover that slight choreic 
movements were present before tlie shock occurred, and becapie more notice- 
able afterwards. Any emotional disturbance, such as fright, anxiety, depres- 
sion or overpressure in school, may sometimes act as immediate determining 
factors, but much more often these events simply aggravate symptoms which 
arc already present in sligl^t degree. 

Pregnancy. — The relationship of pregnancy to chorea is very definite. 
It is generally met with in first pregnancies, and before the age of 25 years, 
and in most cases the j)rcgnancy apjiears lo be the only obvious cause for 
the chorea. Drs. Poynton and Holmes, however, have gone far to prove 
that the chorea of pregnancy is of rheumatic origin, for they have isolated 
the D. fheumaticus from patients suffering from this disease. The onset of 
the chorea is usually between the first and third months of pregnancy. It is 
liable to recur with subsequent pregnancief^. ^ 

Pathology. — The site of the morbid process which results in chorea 
is in the higher part of the nervous system. This is proved by the nature 
104 
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of the movements,'- for the philological expression of emotion is often by 
movements which closely resemble chorea, and the shy and nervous child 
in the presence of a stranger will show mc^yemenis almost choreic. Further, 
the emotional instability and depression of the choreic patient and the 
association of the malady with mania in sf^me cases, suggest that the cerebrum 
is the seat of the malady. I'he paresis and the not infrequent hemiplegic 
distribution of the symptoms, tho major affection pf the upper extremity, 
and the fact that the chorfeic movements invade the body with the same 
march as does the paralysis in a developing hemiplegia, confirm this view. 
Much light is thrown upon the question of the seat of the disease by those 
cases of gioss organiedisease of the brain in which choreic movements occur, 
for they prov-e, in the first place, that choreic movements are never met with 
where Severe paralysis has resulted from lesion of the pyramidal system — 
that is to say, a relatively intact pyramidal system is necessary for the 
appearance of choreic movements ; and in the second place, that lesions both 
in the post-central convolution and in the corpus Luysii of the optic thalamus 
may give rise to movements of a choreic nature. Bonhoefier is of opinion 
that the manifestations of chorea are due to alteration of the nerve impulses 
which pass from the cerebellum to the motor cortex by way of the red nucleus 
and subthalamic region, and the observations of von Halbeii and Infeld 
support this view, whiclj. is now widely accepted, and has been rendered 
almost proven by the experiments of Economo and Karplus, who have 
produced choreic movements in cats by injuring the region of the corpus 
Luysii. Assuming, tlien, that chorea is the result of a functional disturb- 
ance of the nerve elements in this region, brought about by rheumatic 
infection, the question arises as to whether this functional disturbance is 
brought about by the local action of micro-organisms in this region, or 
whether the disorder is the expression of a general toxic state, with an especial 
selective capacity for tlie nerve elements in the region of the red nucleus. 
There are facts in support of either of these alternatives. Tliat the Z). rheu- 
maticus has been found massed ronnd the smaller cerebral blood vessels, 
and that chorea may be local and confined to onc-half of the body, support 
the fonder view ; whereas the obvious general toxic state present in severe 
cases of chorea, and the widely spread affection of the nervous system shown 
by tho psychic condition, support the latter view. Probably the truth lies 
in a combinatiop of the two theories. 

Chorea, therefore, is the expression of disordered action of the nerve ceils 
of a particular region of the nervous system, and this disordered action 
results from an inherent condition of functional instability of the nerve 
elements, and from the deleterious effects upon these nerve elements of a 
specific micro-organism, the D. rheumaticus, which either acts locally or 
generally by producing a toxic blood state. The morbid anatomy of the 
nervous system in cases of chorea presents uo characteristic feature other 
than the presence of the specific organism in the vicinity of the ^mailer 
blood vessels. Alteration of the cells of the red nucleus and of the cerebral 
cortex in the way of swelling, distortion and tigrolysis have been described, 
but there is nothing characteristic about these changes. Vascular lesions — 
en^bolism and hemorrhage —are’ sometimes seen when endocarditis is a 
complication. 

Symptoms. — The onset is usually gradual, but it is sometimes abrupt, 
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when emotional disturbance ihas been the determining cause. The appear- 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more im* 
pressionable than before ; she is iAitable, and often laughs and cries without 
apparent cause. is increasingly unable to apply her attention, and 
she cannot do her lessons. She becomes clumsy in her movements — over- 
turns her glass at table, and lets fall objects which she is holding. The 
inevitable reprimands which she suffers for these faults have an immediate 
effect in augmenting her clumsiness. 4n8emia, apathy and languor and 
irregularity of appetite are commonly present. At this time, careful observa- 
tion will discover slight involuntary movements of#the face and fingers 
which are often unilateral in distribution. From day to day the move- 
ments become more marked and spread to the limbs and trunk. The face 
is constantly grimacing, and the hands and arms scarcely cease from turning 
about, and affection of the legs makes the walking irregular • and clumsy. 
The child can no longer keep still, the respiration movements become irregular 
and spasmodic, and the chorea is fully developed. The characteristic 
symptoms of a well-marked case of chorea are — (1) involuntary movements ; 
(2) weakness of voluntary movements ; (3) ataxy or loss of precision 
of voluntary movement ; (4) emotional instability and other psychic 
disturbances. 

1. The involuntary movements are always ^irregular as regards time 
and as regards the nature of the movement. Similar mov8ments are never 
repeated successively in the same part, and each differs from the one which 
preceded it, and from its successor. Each movement begins rapidly, and 
ends suddenly, and one frequently secs the involuntary movement com- 
plicated by the addition of a voluntary movement to cover the fault. The ' 
majority of the movements arc complicated, involving several muscles and 
often more than one joint. They resemble volitional movements more closely 
than do the other involuntary movements met with in nervous disorders, 
and have been called quasi-purposive.” In the face, the movements are 
never confined to one side, even in hemichorea. The more simple move- 
ments take the form of asymmetrical twitches in the lips, and about the 
angles of the mouth and orbits. In more severe cases, the strangest grimaces 
may occur. At one moment the angles of the mouth are drawn downwards, 
then outwards, then the lips are pursed. The forehead is throjm into wrinkles, 
the eyebrows are brought together, then released, and the eyelids blihk. 
Suddenly the face becomes still in a vacant, forlorn expression, to break into 
a quick, transient smile or ugly grimace a moment later. The tongue is 
thrust into one cheek, then projected just in time to escape the sudden snap 
of the open mouth. When asked to show the tongue, the child puts it out 
rapidly and holds it there by closing the teeth upon it. Smacking of the 
tongue and palate may often be heard at a distance. Lateral movement 
of the jaw is common. According to the severity of the case, speech may be 
difficult, the words being articulated slowly in slurred monosyllables; or 
speech may be impossible, since no effective sequence of voluntary movements 
can be produced in lips, tongue and jaw, and since both palate and pharynx 
are involved in the involuntary movements. For the same reason, swallo^ng 
may be difficult or impossible in severe cases, and may necessitate nased 
feeing. That the ocular muscles participate in the involuntary movementa 
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is shown by the fact that the ^yes remain parallel and turn concomitantly 
when spontaneous movements of the head occur. 

In the upper extremities the movements appear first in the hand. The 
thumb is more festless than the fingers,*' which are spread and pressed to- 
gether, fiexed and extended, alternately the wrists tw^st about irregularly, 
the forearms are constantly agitated with movements of pronation and 
supination, flexion and extension ; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands 
assume the position of flexion at the wrist and over-extension at all the finger 
joints in so many of the cases as to make this a characteristic feature of chorea. 
The lower extremities are less severely afiected than is the rest of the body, 
and here the movements are best seen when the child is lying down. The 
gait tefids to be clumsy and insecure, the legs being thrown now too far out, 
now across one another, and in severe cases walking becomes impossible. 
Alteration of the rhythm of the respiratory movements is conspicuous and is 
highly characteristic of chorea. The breath i§ often taken rapidly and held 
for some time, then let go with a loud sigh. The trunk is always involved, 
and movements of a writhing nature are characteristic, and in severe cases 
these may be so violent as to throw the patient out of bed. 

The face is usually the first region to present movement, and it is always 
afiected bilaterally. The hand is the next to follow, and the left hand is 
said to be afiected earlier and more ctften than the right. So far as the limbs 
are concerned, ffne movements may be confined to one side, more commonly 
the left side, and the condition is then called hemichorea ; but the involve- 
ment of the face and trunk is always bilateral and is generally equal upon the 
two sides. In hemichorea, the movements are always of slight severity. 
Severe chorea is never confined to one side. Choreic movements cease 
during sleep, and, except in severe cases, can be controlled more or less by 
voluntary effort ; the attempt to write, for example, will generally cause 
cessation of the movements in the right arm for the time being. They are 
generally increased by observation, emotion and self-consciousness, but in a 
few cases it will be found they arc worse when the child is alone and un- 
observed. In severe cases, the whole of the voluntary musculature is in- 
volved and the movements are incessant. The violence of the movements 
of the limbs may cause the skin over the prominences to ulcerate from 
friction against, the clothing, and the head and limbs may be badly bruised 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are liable to infection with such grave 
consequences as abscess, erysipelas and pysemia. 

2. Loss OF POWER is shown in the mild cases by incapacity for exertion 
and undue fatigue. More severe degrees of paresis may accompany or 
succeed the appearance of the movements. It may be observed that in one 
limb, or upon one side of the body, the choreic movements are becoming less 
marked, and that the limbs are becoming progressively weaker. Soon the 
arm hangs loosely by the side, and the leg is dragged in walking. Though 
the paresis may become so severe as to make raising of the limbs against 
gravity impossible, yet it never becomes complete, and in almost all cases 
slight choreic movement persists in the paretic region. The degree of choreic 
paralysis bears no relation to the severity of the movements, for the former 
may be severe, when the latter are slight and vice versa. Choreic paresis 
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is apt to return with successive attacks of chbrea, but nol^ always in the same 
region. In some cases, it constitutes the first noticeable symptom ; in others, 
it appears late, and after the choreic movements have ceased ; more commonly, 
both are concomitant. • 

lAmp Chorea [chorea mollis ). — This is a more severe degree of choreic 
paralysis affecting Che whole mulculature. It may be preceded by the 
usual symptoms of chorea. More often t^c paralysis is the first noticeable 
symptom, and this develops rapidly in from 24^to 48 hours. The paralysis 
is characterised by complete flaccidity of the limbs ; the child lies upon its 
back and does not move, and if one of the limbs be raised from the bed and 
then released, it falls limp and lifeless. The head is no Jpnger held in a natural 
position, but falls round on to the ear. Careful investigation, however, 
rarely fails to reveal some slight choreic movements, either in thesface or 
in the fingers. Paretic chorea and chorea mollis run a benign course, and 
recovery is said to be almost invariable. 

3. Inco-ordination of voluntary movement may be the first symptom 
of chorea to draw attention, and it may precede the appearance of the choreic 
movements. It may be very obvious when the movements are slight, and ft 
is most noticeable in those of the hand and forearm, which lack precision, and 
in those of articulation, deglutition and respiration. The motor centres do 
not obey the dictates of the will, so that when tlie patient tries to relax certain 
muscles for the completion of an act, there is delajr, which interferes greatly 
with the efficacy of the act. This interruption in the sequential flow of 
movements which make up an act, is responsible for the sudden dropping 
of objects which are being carried, and for overshooting the mark in the 
attempt to lay hold of an object. 

4. Psychical disturbances are common, some degree of emotional 
instability, failure of attention and depression being present in most cases, 
and, generally, in proportion to the severity of the affection. The patient’s 
behaviour may change ; she may laugh or weep without reason. She may 
become capricious, irritable and obstinate. The attention and memory are 
usually impaired, and less interest is taken in the surroundings, and this 
condition may progress until marked hebetude exists. Severe mental dis- 
orders sometimes complicate chorea. Delirium may occur in acute and 
grave cases. It is usually violent and loquacious, and resembles other 
forms of toxic delirium, and it is of serious prognostic import. Hallucina- 
tions of vision of terrifying character may occur. Mania is quite exceptional 
in children, but it is not an uncommon complication in adolescents and adults. 
The form of the aberration maybe acute mania, melancholia, moral perversion 
or delusional insanity. The psychical disorders, slight or severe, usually 
disappear with the chorea,*aud in all cases the prognosis as regards permanent 
mental recovery is good. 

Ocular Phenomena. — 'The pupils are frequently dilated and may be 
unequal and excentric, and hippus may be present. Transitory squints from 
irregular spasm of the eye muscles may occur, and may make reading im- 
possible. In a few cases optic neuritis has occurred and is to be attributed 
to the rheumatic state. 

Sensibility is not usually impaired, though occasionally sensory loss of 
an hysterical type occurs. The sphincters are not affected. The skin re- 
flexes are normal. The deep reflexes are also normal in a large proportion of 
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cases, but often the^, knee-jerk sUdws an alteratiijn wliicli is peculiar to chorea. 
On tapping the patellar tendon, tithe resulting contraction of the quadriceps is 
unduly sustained, and the log remains in a position of extension at the top 
of its excursion ‘ior several tenths of a siicond. In severe cases, the deep 
reflexes may be diminished and rarely may be absent for months. This loss 
of the deep reflexes in chorea has often been referred iSb the administration 
of arsenic, but it undoubtedly OQCurs in cases where arsenic has not been 
used, and in two cases the ifriter has observed a unilateral loss of knee-jerk 
which persisted for many months. 

Rheumatic Manifestations. -Cardio- vascular changes are common in 
chorea. In nearly a]J the cases, careful and repeated examination of the 
heart will reveal slight dilatation and reduplication of the second sound, 
often with reduplication of the first sound, and increased rapidity of the 
pulse. Doubtless these are signs of a slight myocardial weakness, resulting 
from the rheumatic infection. Irregularity of the pulse is probably dependent 
upon the altered rhythm of respiration. Systolic murmurs are common, 
a^d these may be haemic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they are indicative of endocarditis. The 
researches of Sturges, Gowers and Osier have shown that endocarditis is 
present in 90 per cent, of the fatal cases. At least one-half of all cases present 
cardiac murmurs, which are suggestive of the presence of endocarditis, while 
some cases with no cardiac murmur during life are found post mortem to 
have endocardit&a. The mitral valve is commonly affected, lesions of the 
aortic valve being quite rare. Pericarditis is a frequent associate of endo- 
carditis ; only in rare instances does it occur alone. I'he valvular affections 
which are met with in chorea may be the result of antecedent rheumatism, 
or they may develop in the course of the chorea ; or while no signs of endo- 
carditis are present during the attack, the patient may shortly afterwards 
present the signs of organic valvular disease. Cutaneous affections which 
occur in rheumatism are met with also in chorea, namely, erythema, purpura 
and subcutaneous nodules. Acute articular rheumatism is comparatively 
rare, and when it occurs it is usually accompanied by a cessation of the 
choreic movements. When rheumatic phenomena are present and in the 
acute mania of chorea, pyrexia is usually present, but uncomplicated chorea 
is an apyrexial disease. 

Recurrence. — One-third of the subjects of chorea have more than one 
attack. Fenii^les are more prone to a recurrence than males in about the 
same proportion as they are more liable to original attacks. The average 
interval between the attacks is one year. If, therefore, a patient has remained 
well fgr 2 years, it is improbable that a recurrence will take place. The 
greater the number of choreic attacks, the more likely is the heart to be 
found affected, and, therefore, cardiac complications are more often met with 
in recurrences. In a recurrence of chorea the symptoms are usually less 
severe and their duration shorter than in the original attack. 

Course and Duration. — The disease tends to a spontaneous termination 
after a variable time, which is usually from 6 we^s to 6 mouths. The 
duration rarely falls short of the earlier period. The average duration of 
cas^s treated in hospital has been found to be 10 weeks. Gases which last 
for more than 12 months are not rare, and slight cases with remissions may 
last several years. The course of the malady is that after a gradual develop- 
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meat of symptoms, there ista stationary peuod during which symptoms are 
well marked, followed by a period of gradual diminution. Almost un- 
noticeably, the disorderly movements beconfe less intense and the legs regain 
their normal motility, then the u|>per limbs, and lastly the face. The last 
of the spasmodic movements are seen as very slight abnormal movements 
of the fingers and of%the face. Incf*ordination and paresis usually disappear 
before the spasm, but in a few cases piarked paresis persists after the move- 
ments have disappeared. In some of the nnore severe cases of chorea where 
deglutition is difficult the patient is likely to bA insufficiently fed ; and this 
constitutes a grave danger, since in thm condition of semi-starvation so 
induced, the chorea develops apace. Articulation and swallowing become 
impossible, and the movements become ceaseless, so tkat both rest and sleep 
become impossible ; the patient wastes rapidly, and is in danger of death 
from exhaustion unless prompt measures for restoring the depleted Nutrition 
are taken. This is the condition known as chorea gravis.”> 

The proportion of fatal cases occurring in chorea is less thtfn 2 per cent. 
Death is most often met with in first attacks, occurring about the age of 
puberty, and it is very uncommon in young children and in recurrences af 
chorea. Death usually occurs from a condition of “ chorea gravis.” The 
complications which are responsible for fatal results are endocarditis, peri- 
carditis, myocarditis and rarely hyperpyrexia. 

Diagnosis. — The nature of the involuntary lyovemeuts of chorea is so 
characteristic as to make diagnosis easy, and to avoid anj^ confusion with 
other maladies which present conspicuous involuntary movements. In the 
tics and in torticollis, for example, like movements are repeated in the same 
positions. In myoclonus, the movements are short and shock-like, while in 
athetosis they are slow and rhythmic. 

The organic diseases of the nervous system in which movements very 
like those of chorea occur, are easily distinguished upon careful examination 
by the presence of the organic signs characteristic of these maladies, of which 
Friedreich’s disease and cerebral diplegia are the most important. From 
Huntington’s chorea the distinction can only be made by the age of the 
patient, by the progressive mental change, and by the familial incidence 
of the disease, for the movements are identical with those of Sydenham’s 
chorea. 

When, however, movements are inconspicuous or absent and the clinical 
aspect is dominated by some other symf»tom, such as paresis or acute mania, 
the nature of the disease may not be so readily determine!!. In paretic 
chorea, a history of the existence of spontaneous movements before the 
development of the paralysis is often obtained, and careful examination will 
reveal slight movements Jn the face, or in the fingers, when a sustained act 
is attempted, such as keeping the mouth widely open, or holding the hand 
with the fingers spread. The paresis of chorea is in itself highly character- 
istic. It is of gradual onset, and is not associated with pyrexia or other 
febrile symptoms. It is a flaccid paralysis, which is never absolute ; the 
arm is afiected more severely than the leg, and the baud more than the 
shoulder, while the face generally escapes. There is no local muscular 
wasting and no pain, and while signs of spasticity arc absent, the deep 
reflexes are in most cases present. Maniacal chorea may be mistakeiafor 
other forms of acute mania, sinoo the choreic movements are prone to die- 
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appear when the mania is at its height. Here the history of preceding 
involuntary moveifient helps, and it should bt remembered that the rheu- 
matic state is a not uncommon cause of acute mania in young subjects. In 
all cases of difficulty, the presence of a slightly dilated heart with reduplicated 
second sound, or the presence of cardiac murmurs in addition to the former, 
should at once bring to mind the rheumatic state and chorea as possible 
causes. 

Prognosis. — The large majorlt}^ even of seveni, cases, end favourably, 
the mortality being less th^an 2 per cent. Complications apart, the chief 
peril is exhaustion from interferiface with taking food and from want of 
sleep, and the never-ceasing movements. Death from chorea in pregnancy 
results most often froAx abortion, whether spontaneous or artificially induced. 
The presence of endocarditis seems not to afiect the immediate prognosis, 
but it a'dects the ultimate prognosi in that it may lead to chronic vslvular 
disease of the heart, terminating in failure of compensation with its usual 
consequence^. 

The prognosis with regard to the duration of the attack is uncertain, for 
whereas the attack very often comes to an end within 10 weeks, it may 
sometimes last as many months. 

Treatment. — It is all-important in the treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tranquillity 
should be secured. It ia. well to commence treatment in every case with 
several days’ absrjluie rest in bed. provided that such treatment can be carried 
out without entailing the fretting which enforced imprisonment may produce. 
A bright room, an interesting companion, and varied amusements during 
the period of rest, are desirable, and isolation from other children is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and emo- 
tional upsets — conditions above all things to be avoided. 

When absolute rest is considered inadvisable, or alter it has been carried 
out, the ordinary periods of rest should be ])rolonged. The child should 
be well clad in woollen garments, especially at night, since the spasmodic 
movements are liable to leave her uncovered. Iin])rovement in tlie condition 
of bodily nutrition is to be aimed at in all cases. Clioreic children are mostly 
ill-nourished and thin, and the effect of a libeial supply of good and nutritious 
food upon the course of the disease is striking. It should be impressed upon 
those who have /:he care of the child that the ordinary diet must be supple- 
mented with *k8 much milk and farinaceous food as she will take. When 
swallowing is difficult, it is best to resort at once to nasal feeding, which rarely 
causes as much discomfort as the ineffectual and exhausting endeavours 
to take food with the spoon. A china feeding-cup f\nu8t never be used, since 
the spout may be broken off and swallowed ; an enamelled metal cup is safe. 
It has been pointed out above that chorea gravis is dependent upon a con- 
dition of relative starvation, and here nasal feeding should be employed, 
and the meal should consist of strong beef-tea, Benger’s food, lactose and 
milk ; it should not measure more than three-quarters of a pint for a child 
of 8 years old. The addition of alcohol to the meal is of great value. Severe 
cases, in which the movements are violent, call for skilled attention, and u 
trakied nurse is required night anil day. Provision has to be made against 
injury from the vimence of the movements. The patient should lie upon a 
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veater mattress, placed upon a large guardrid bed, the sides of which are 
everywhere protected by pilloVs, which mus^ be fixed. When a cot is used, 
it is easy to pad all the ironwork with cotton wool, over which bandages are 
wound. An excellent bed in case% of urgency can be made by placing the 
mattress upon the floor in a corner of the room, the walls being protected 
by the two halves of d straw mattretc placed upright, and the other two sides 
surrounded by pillows. If the limbs •are injured, they should be wrapped 
in cot ton- wool applied with a light bandage* 

When the patient is improving, measures cafculated to enhance control 
of the limbs, such as exercises under supArvision and simple drill, are very 
useful in hastening the disappearance of the movements. Warm and tepid 
baths and douches applied regularly and in such a wa^ as to be grateful to 
the patient, and to produce no fright, are very useful adjuncts. Tlje com- 
pounds of salicylic acid are of great value, and of these aspirin is the most 
useful. It should be given thrice daily after meals in doses of 10 grains for 
a child between the ages of 6 and 14 years, and 15 grains for ah adult, and 
it should be continued until convalescence is complete. It is well borne 
and has no deleterious effect. A larger dose given at night is the best remed;f 
for sleeplessness. The use of arsenic is followed by great benefit in some 
cases, but in many it fails to do good. It should be given in doses of not 
more than 5 minims thrice daily, as no increased benefit seems to accrue 
from larger doses. The value of aniipyrine in chcrea was first pointed out 
by Hubrecht, but of recent years it has largely been discarded in favour of 
aspirin. It may be given in doses of 10 grains three times a day, Chlorc- 
tone has its advocates, but in the writers’ experience it is depressing, and is 
mu(di inferior to aspirin. It has the grave disadvantage that continued 
use, even for a short time, may induce a severe form of peripheral neuritis. 
Quinine in large doses has been much advocated by American physicians. 
In certain cases where restlessness is well marked, the administration of 
hyoscine is sometimes very useful. It should be given in doses of y-^^yth 
grain thrice daily. The administration is followed immediately by wide 
dilatation of the pupil and slight flushing, and b>' peaceful sleep. The bromides 
have little or no value as sedatives. In addition to the above remedies, 
tonics such as iron, glycerophosphates, hypophosphites, strychnine, cod- 
liver oil and malt are often valuable, especially during convalescence. 

Huntington’s Chorea 

Synonym.- ■ -Hereditary chorea of adults. 

This is a somewJiat rujc disease?, in which symptoms almost identical 
with those of rheumatic chorea, namely, involuntary spontaneous move- 
inentB, ataxy, paresis and slow and slurring articulation, gradually appear 
in adult life, and usually about tlie age of 40 years, and are accompanied 
by progressive mental failure, with delusions and suicidal tendency. The 
choreic movements are never severe, but the inco-ordination may be well 
marked. Maniacal outbursts are not uncommon. The disease always 
progiesses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct 
from parent to child ; but if a generation escape the malady, it seems noWto 
reappear subsequently. Sporadic cases, in which no heredity can be traced, 
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do, however, occur. The se^es are equally affected. Further than the 
heredity no causal factors are ^own. The ffiorbid anatomy consists in a 
slow progressive degeneration of the nerve-cells of the cerebral cortex and 
basal ganglia, with consecutive atrophy qf the convolution, neuroglial over- 
growth and meningeal thickening. 

Sb^jile Chorea 

A malady in which typidal choreic movements constitute the chief feature 
is met with in elderly people, and is possibly due to a progressive neuronic 
degeneration in that region affected in the other forms of chorea. It differs 
from Huntington’s chorea in the late onset, the absence of heredity, and in 
the absence of mental changes. 

Electric Chorea 

Synonym. — Dubini’s disease. 

t. This disease, which has been met with only in Lombardy and Piedmont, 
is characterised by an acute onset, with pyrexia and severe pains in the 
neck and back, followed by spontaneous involuntary movements which are 
sudden and shock-like and often of wide range and powerful, resembling the 
movement wliich results from the stimulation of a motor nerve by a strong 
single induction shock, hence the name of the malady. Progressive loss of 
power occurs, the muscles waste and lose faradic excitability ; the deep re- 
flexes disappear. Convulsions are common and progressive mental hebetude 
occurs. The disease is invariably fatal within a period which varies from a 
few days to several months. It appears to be the result of an acute micro- 
organismal infection. Recent experience of lethargic encephalitis suggests 
that the epidemics of Dubini’s disease which occurred during the nineteenth 
century may have been examples of the former malady. 

MYOCLONUS 

Syndnym. — Paramyoclonus multiplex. 

The characteristic symptom of this condition is the occurrence of sudden 
shock-like contractions of the muscles, which may vary in intensity from 
simple fibrillary twitching to contraction wliich causes a violent movement 
of a limb. *'The movements arc often symmetrical, and are especially 
incident in the proximal muscles of the limbs. 

Etiology. — The malady appears in children usually between the ages of 
5 and 16 years, while in adults it commences be,t^ween the ages of 25 and 
40 years. Both sexes are liable to the affection. Many instances, in which 
several children of the same parents have been affected, have been recorded, 
and in a few the malady has been transmitted through several generations. 
Nothing further is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since myoclonus is further associated with epilepsy 
and with progressive mental failure, and further because myoclonic move- 
ments are sometimes met with in atrophic sclerosis of the brain. Many 
observers, however, hold that myoclonus depends upon a disturbance of 
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function of the lower motdt neurones. Wligner-Jauie(|^ having observed 
similar muscular contractions^in animals aft<}r extirpation of the parathyroid 
glands, thinks that a disorder of internal secretion may be responsible, and 
records a case in which the malad^^ was cured by thyroiodin. 

Symptoms. — The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble! the movement resulting from a single 
faradic stimulus. Each movement commonly involves a single muscle 
only, and it may concern no more than a few ^fibres, resembling then the 
fibrillary twitching common in progressive muscular atrophy. Biancone 
has applied the name Myokimia ” to clses where the movements are all 
of this simple nature. In other cases, many muscles may be implicated in 
the shock-like spasms, which may be of so violent a Mature as to throw the 
patient to the ground. The distribution of the contraction is nevc^ deter- 
mined by that of the nerve supply, nor do the muscles contract according to 
their synergic association. Myoclonic movements are irregular as regards 
rhythm and range of successive movements. They are often strictly sym- 
metrical upon the two sides of the body, and may then be isochronous. The 
upper limbs are more affected than the lower, and the proximal parts moA 
than the distal, while the periphery, the hand and foot, often escape. Volun- 
tary muscular effort usually checks the myoclonic movements, but in rare 
instances it excites or augments the spasm. Volitional movement is inter- 
fered with in proportion as the myoclonic movoments have a locomotor 
effect. The electrical excitability of the muscles is unaltered, and there 
is no muscular wasting, but the mechanical excitability of the muscles is 
increased, and percussion of a muscle may evoke the spasms. The sphincters 
are unaffected. The reflexes, both superficial and deep, are normal. Sensory 
phenomena are, as a rule, totally absent, but in the cases described by Bian- 
cone as “ Myokimia ” subjective sensory disturbances occur. Speech may 
be seriously interfered with when the muscles of jaw, tongue, palate and 
larynx are implicated, and spontaneous laryngeal and pharyngeal noises 
may occur. The ocular muscles seem never to be the seat of the movements. 
Epileptiform convulsions are present in some cases, and for these the term 
“ epileptic myoclonus ” has been used. 

Diagnosis. — This is not difficult since the simple shock-like movements 
in symmetrical muscles, without any resemblance to volitional movements 
and entirely destitute of rhythm, occur in this disease alone. Myoclonus is 
distinguishable from chorea by the nature of the movements,* by the frequent 
exemption of the face, wirdi is alw^ays involved in chorea, and oy its associa- 
tion with epilepsy. Further, the rheumatic manifestations of chorea are 
not present in the myoclonus. Movements of a shock-like nature may occur 
in hysteria, but the presence of hysterical stigmata, such as hemianassthesia, 
crossed amblyopia, etc., will serve to distinguish this affection. The “ tics ” 
can hardly be confused with myoclonus, for in the former the movements 
are like volitional movements, and the face is usually affected. The spas- 
modic utterances and fixed ideas of the severe forms of tic do not occur in 
myoclonus. 

Course, Duration and Prognosis. — Myoclonus, as a rule, is a slowly 
progressive affection up to a certain stage, and when this is reached it may 
remain stationary for years, having little tendency to shorten life, dSsth 
ultimately occurring from some other disease, without any period of freedom 
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from the spasms. Barely the itisease has ended fatally within a few months 
of the onset, with 'progressive i)iental failure ftnd coma. 

Recovery may take place spontaneously, or as a result of treatment, but 
the affection is Very prone to recur. r 

Treatment. — Of the first importance is the removal of any discoverable 
exciting cause, and the correction of any defective hygiene and mode of 
living. Secondly, every available measure should be used to improve the 
general bodily condition so as to" bring about a moaj stable condition of the 
nervous elements, by improving their nutrition. The only drug which 
influences the disease is arsenic. 'It must be borne in mind that the malady 
is an intractable one in proportion to the time the symptoms have persisted, 
and that some cases 'recover spontaneously, and sometimes after treatment 
has bc^n abandoned as useless. 


SPASMODIC TORTICOLLIS 

‘‘ Definition. — A disease of the nervous system, characterised by tonic 
and clonic contraction of the superficial and deep muscles of the neck, causing 
the head to assume either a position in which it is turned to one side and 
upwards, or a position of marked retraction (rctro-collic spasm). 

etiology. —The disease is most frequently met with in middle-aged 
adults, but it neay occur at any age from puberty onwards. It is twice as 
frequent in females as in males. The causation is most obscure. Not 
infrequently neuropathic heredity, such as epilepsy and insanity, exists, 
and the patients arc often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged anxiety, and general ill-health have frequently 
preceded the onset of symptoms. Less often local strain, or injury and 
exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for 
instance, in a tailor who in drawing each stitch had the habit of making a 
short jerking movement of the head to one side. It occasionally occurs as 
a symptom of hysteria ; but such cases should be carefully separated from 
those in which there is no hysterical manifestation, as being more susceptible 
to treatment and having no tendency to recur when once cured. A torti- 
collic movement may occur as a variety of tic. In one case under our care 
typical torticollis was the end result of lethargic encephalitis. 

Pathology. — No morbid anatomical changes have been found. On 
account of the involvement of several muscles, effecting special movements, 
in this disease (as is well instanced by the over-action of the frontalis in 
retro-collic spasm, for retraction of the head is always normally associated 
with raising of the eyebrows in the act of looking up), it is probable that 
torticollis is due to disorder of those centres which direct such associated 
movements of the affected muscles. 

Symptoms. —The onset is usually insidious, but in rare cases ihay be 
quite sudden, as in the case of a man aged 40 years, who, when walking along 
a London street, suddenly turned his head at the sound of an accident which 
shocked him severely ; he was unable to turn his head back without using 
his^hands to do so, and he subsequently developed the most severe torti- 
collis. The initial symptom is always spasm, which may be either tonic or 
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olonic, and frequently both tgrms of spasm kite combinejji in the same case. 
In the tonic form, tiie head is retracted a;id the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaleni 
and the face musclSs, may beconfe involved. The spasm^ except in the 
earliest stages, always involves muscles oi^ both sides of the neck. Where 
the bilateral involvemdht is general and equa^ the rotation of the head 
does not occur, but it becomes strongly retracted, and the condition is then 
known as retro-collic spasm. Such retro-collic spasm is always accompanied 
by marked over-action of the frontales, the skin of the Jorehead being thrown 
into transverse wrinkles. In the clonic variety there is jerking movement 
of the same muscles, usually associated with some degree of tonics spasm. 
The eyes do not follow the movements of the head in the jerkings. The 
muscle primarily involved is the sterno- mastoid, the action of, which is to 
incline the head forwards and towards the shoulder of the same side, and 
rotate the face to the opposite side. The next muscle involved is the splenius 
of the opposite side, which inclines the head backwards and rotates the face 
towards its own side, its rotatory action tlius coinciding with that of the 
opposite sterno-inastoid. When the splenii of both sides act together, the 
head is strongly retracted. Next to be affected are the upper part of the 
trapezii, the trachelo-mastoids and other deep ncck^muscles, and with further 
spread of the spasm, any neighbouring muscles of the shoulder and upper 
extremity may be affected. Sleep causes cessation of the clonic spasm, 
but not always of the tonic spasm when the case is severe. The spasm is 
always increased by fatigue and excitement. There is no wasting of the 
muscles involved, but on the other hand, they may be even hypertrophied 
if the spasm has existed for long, and their electrical excitability may be 
increased. The amount of pain associated with the spasm varies greatly. 
There may be a slight feeling of cramp only, but usually there is a great 
deal of aching pain, which may radiate down the arm and into the side of 
the head, and make life unbearable to the patient. More rarely, sharp 
neuralgic pains are present. 

The course of the disease, which has no tendency to shorten life, is chronic, 
exacerbations and remissions under treatment being common, and recurrence, 
after temporary cure, frequent. ^ 

Diagnosis. — This is usually quite simple. Fixed positions of the head 
associated with spasm occur in disease of the cervical spine, especially in 
spinal caries, and are also associated with enlarged lymphatic glands in the 
neck. The local signs of these conditions, however, are characteristic. 

Treatment. — Temporary relief is often obtained by the administration 
of chloral and bromides ; keeping the patient constantly asleep for a period 
of three or four weeks by the administration of chloral hydrate in 10-grain 
doses administered 6-hourly, the patient being meanwhile isolated from 
noise and disturbance, has produced permanent benefit in several cases in 
the hands of Bastiau. Morphine always affords temporary relief, but its use 
is fraught with the danger of the patient acquiring the morphine habit. In 
one long-standing case recovery followed deep etherisation repeated^on 
several occasions. Hyoscine may be of advantage in some severe cases, 
but it must be used with care. Psycho-therapeutic treatment is often very 
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useful, and that physician who^ most complet^Y confidence of the 

patient is likely to be the most successful in improving the condition. 
Massage and sedative galvanism and passive and active movements with 
retraining in control, are all helpful measures. Suspension by the neck, 
so arranged as to be more impressive than punitjve or dangerous, is 
helpful. 

Surgical procedures meet with temporary, sometimes with permanent, 
success. Tenotomy of thet affected muscles rarely Ogives lasting relief, and 
the same may be said of the division of the nerves supplying the affected 
muscles, for such nerves rejoin. The operation of Keen, in which there is 
extensive exsection of. the posterior branches of the spinal nerves supplying 
the affected muscles and of the spinal accessory nerves, has given encouraging 
results.^’ Kocher recommends exsection of the whole sterno-mastoid muscle, 
and Chiene advises extirpation of that cortical centre (No. 12 of Ferrier) 
which is associated with the movements of lateral rotation of the head. 
The great disappointment with all surgical procedures is the tendency of the 
ppasm to spread to other regions after operation. In a severe case of torti- 
collis, it can readily be demonstrated that in the severity of the spasms all 
the muscles on both sides of the whole trunk, and even those of the leg, are 
involved. 

There is a congenital form of torticollis which is of a very different nature. 
The disease is pre-natal' and analogous to congenital talipes, the sterno- 
mastoid alone iW affected, and nearly always that of the right side. Such a 
muscle is frequently ruptured during birth, and this has given rise to the 
opinion that the birth injury and subsequent hcomatoma of the muscle were 
responsible for the torticollis. In many of these cases there is marked facial 
asymmetry, the face being smaller on the side of the affected sterno-mastoid. 
This association points strongly to some defect in the nerve centres of the 
medulla. 

Treatment. — This consists in tenotomy of the contracted muscle. 


THE TICS 

Definition. — group of maladies characterised by the occurrence of 
either — (1) sudden, rapid, twitch-like, involuntary co-ordinated movements, 
always of the same nature and in the same region ; or of (2) sudden psychical 
phenomena, imperative ideas and explosive utterances ; or (3) of a train 
of deliberate highly co-ordinated actions produced by an imperative idea. 
Any •combination of these phenomena may occur. 

The tics are both setiologically and clinically related to spasmodic torti- 
collis, into which some of the motor tics gradate. A torticollic movement 
may occur as a tic, and it may in rare cases pass over into an established 
torticollis. 

The tics may be conveniently divided for clinical purposes into the follow- 
ing groups, between which any combinations may occur : 

1. The clinical picture is made up by the occurrence of sudden twitch-like 
co-/>rdinated movements, which resemble refiex or defence movements. The 
movement is always of the same nature and occurs in the same region, though 
several different tics may occur in the same patient. The usual region affected 
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is the face, with the pharyiui and larynx, neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course — 
Simple Tic. 

2. The spasms are more severe*and complicated than in simple tic, and 

imperative ideas and explosive utterances are common and important 
symptoms. The condition is met mth soon after puberty, and more com- 
monly in males — Convulsive Tic. ♦ 

3. There is no spasm or other motor manifestation, but the psychic tic 
is expressed by uncontrollable impcrativ ejideas, explosive utterances, arith- 
momania, etc. — Psychical Tic. 

4. Under con<htions of mental stress and eml^rrassment, and in 
conditions of boredom, the patient performs some highly complicated and 
co-ordinated act which relieves his nervous tension and fascinates^ him — 
Co-ordinated Tic. 

The tics are expressions of unrest and of physiological embarrassment in 
consciousness in a nervous system which is highly sensitive and not too 
stable. There is always the desire to relieve the embarrassment by th$ 
occurrence of the tic, and a feeling of relief when it has occurred, coupled often 
with disappointment at the failure of its suppression. 

While the more simple forms of motor tic from their pattern suggest 
strongly that they are caused by some peripheral irritation from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snuffing tic, 
and from the larynx in a case of laijngeal tic, and that ccflistant irritation 
from these regions has set up a habit, yet it cannot be too strongly pointed out 
that no such peripheral irritation precedes the onset of tic, for the irritation 
and cause come from within the nerv’^ous system. Severe peripheral irritation 
does not cause tic, nor does the correction of errors of refraction, the removal 
of tonsils and adenoids and of teeth, or circumcision aid in the cure of the 
malady, though it is only too common to see cases in which these procedures 
have been infficted upon the tiqueur one after the other, to the detriment of 
his tic and of his general health. 


Simple Tic 

Synonym. — Habit spasm. 

This is a common disorder of late childhood, the majority of the cases 
occurring between the fifth and the tenth year. Either sex^is prone to the 
disease. The onset may be preceded by deterioration of hedth from any 
cause, and sometimes fright and emotion bring on the tic. Often the malady 
arises in perfectly healthy children without assignable cause. The children 
are usually highly strung, and intelligent. It is a rare event to see a dull 
and backward child with a tic. 

Symptoms. — The recurring tic appears somewhat suddenly, and may 
reach its height in a few days. The movements are of the nature of a simple 
act. They occur suddenly and without warning, and are executed rapidly. 
Usually the movement is of one kind only ; but sometimes several movements 
coexist. The common site of the spasm is the head, face and neck. Blink- 
ing winking, alternate elevation and depression of the eyebrows, side to 
side movements of the mouth, tossing the ^hin in the air, sudden movemgnts 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
sound, are of frequent occurrence, while any movement of the head upon the 
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shoulder, torticollic movements, shrugging of( the shoulder, and any move- 
ments of the arm may be m<rt with. Respiratory movements are often 
associated with those occurring in the tongue and larynx. Tic afiecting the 
legs is much less common. The movembnts cease during sleep. Generally 
a variable time of some length separates the individup,! movements, but in 
severe cases these may follow one another almost unceasingly. They are 
increased by excitement and by^jobservation, and can usually be controlled 
by the will, but only for a Kmited time. * 

Diagnosis. — The movement ^of tic is so peculiar that it cannot be 
confused with any other spontaneous, involuntary movement. It is the 
same movement, repeated with very rapid execution, in the same place. 
It is short and sharp, like a twitch. In chorea the movements are slow 
compafod \rith those of tic, and are irregular in nature, in time and in 
place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recover much more quickly under treatment, and two or three 
iponths suffices in most cases to sec the end of them. The longer a tic lasts, 
the more difficult it is to cure. In the rarest cases only does a tic of tliis 
nature persist or merge into one of the more severe forms. 

Treatment. — A scrutiny of the general health should be made, and any 
defects attended to. Matters of hygiene, diet, education, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child’s defects, Und anything tending to increase self-consciousness shouM be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
comforted. Restraint and disci})line should be kindly taught, and an orderly 
life followed in which the child is happy, and in which his time is fully and 
congenially employed. In severe cast's only is it necessary to interdict all 
physical and mental exertion and excitement, and enjoin rest in bed, and 
these measures should only be employed for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any case. Tonics are often useful. 

Convulsive Tic 

In this malady, which was first described by Gilles de la Tourette, and 
w'hich bears ibis name, the same movements as arc met with in simple tic 
occur ; but these arc more severe and more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
psychic tics, which cause irresistible impulses, among which are explosive 
utterances, repetition of words, sounds and gestures, and also imperative 
ideas. 

Etiology. — The stigmata of physical and mental degeneracy are rarely 
absent, neuropathic and sometimes direct heredity is often present. The 
malady is said to be more common in males, and is met with more often in 
France than in England — where it is a rare disease. The symptoms appear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or piental shocks or acute illness of any kind. 

Symptoms. — I’he spasmodic movements icsemble at first those of simple 
tic in their nature and rapidity, and favour the same sites ; but they^are not 
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Restricted to the repetition of the same moveitient, but successive movements 
may vary widely in position* and extent aijd sometimes* involve the whole 
musculature of the body. The great variety of facial grimaces, head jerking, 
grotesque attitudes and ridiculous pantomime which may occur in this afEec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not continual as fb the simple term. It occurs in the form of bouts in 
which the same pantomime is reproduced. These are often excited by observa- 
tion and emotion. Th^ can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with half success- 
ful efforts to control them that he ceases tS make the attempt. Between the 
attacks the patient seems quite normal. The psychic phenomena are the 
same as in psychical tic, about to be described, and thf treatment of the two 
conditions is identical. 

Psychical Tic 

In this condition there is no muscular spasm ; but the sudden event takes 
the form of explosive utterances, imperative ideas and impulsive acts. This 
condition often occurs as a part of convulsive tic. Tae exclamatory tfb 
consists of some foiind or word or group of either, which is habitually uttered, 
with complete irrelevancy of time, place or sense. Sometimes the words 
are rf an obscene nature and cause the greatest distress to the patient, who, 
often of innocent mind, is never safe from putting himself to shame. The 
utterances may be single, or may be repeal'd over and ove%in rapid succes- 
sion. Echolalia, which is an uncontrollable impulse to repeat sounds heard, 
or to repeat words which the patient or others have just spoken, may be 
met with. The great charai^teriatic of the condition is that though the 
patient desires above all other things to prev('nt their occurrence he cannot 
do so by any effort of will. Other symptoms that are commonly met with 
in this condition arc imperative ideas and impulsive acts of all sorts, and in 
addition insanity of doubt, agoro phobia, acrophobia, mysophobia, etc., and 
arithmomania. In severe cases grave signs of mental deterioration slowly 
supervene, judgment and memory fail, will power and attention ar»3 lost, 
and the patient becomes incoherent and insane. . 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is 
placed beyond doubt, both by the nature of the movements and by the 
peculiarity of the psychic disturbance. 

Prognosis. — Permanent r(*covery has occurred from bcffl^ these condi- 
tions ; but such an event is rare. Most of the cases follow a downward course 
despi^ treatment, and many end in suicide or insanity. 

Treatment. — General tonic treatment, with change of circumstance and 
kindly moral and physiclil discipline, with healthy pursuits and congenial 
intellectual and physical occupation are the most likely to benefit. When 
fixed and imperative ideas are present the patient must be guarded, as one 
of unsound mind. 

Co-ordinated Tic 

In this condition complicated co-ordinated movements are habitually 
repeated without apparent cause or purpose — especially in conditions of 
mental stress. It can be best illustrated by the account of an individual 
case under our care : A brilliant scholar at a public school was noticed to 
105 
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absent himself for no apparent reason, and wheli sought for, on the occasions 
on which he could be found, was always discovered in some secluded place 
rapidly revolving the two index fingers round the inside of a loop of string. 
He explained to me that this act had a^vays given him relief from mental 
stress and anxiety, and that he was ashamed of it, and did his best to over- 
come it, and often succeeded, but that sometimes the desire for relief from 
stress overcame him. He was treated, and had no return of the tic for some 
years. Ho had become he$d boy of the school and captain of the football 
team, and on the occasion of the match of the year with another great school, 
with much anxiety and responsibility upon his shoulders, at the moment 
of the commencement of the match the captain was not to be found. He 
was recovered from tiie act of revolving his index fingers round the inside 
of fl lo/^p of string in a secluded place, in time to perform brilliantly and win 
for his side. 


CRAFT PALSY 

Synonyms. — Occupation Palsy ; Occupation Cramp. 

Definition.-- A peculiar malady deterniiijed by the habitual use of one 
set of muscles for the constant repetition of an act of short range, to the 
exclusion of acts of wider range and acts involving a different set of miiseles. 
The symptoms are — (1) local pain in the muscles concerned; (2) local 
spasm of the muscles ; (3) loss of volitional control of the range and nature 
of the movements ; and (4) weakness of the movements. These symptoms 
may occur separately or together. 

Etiology. — This disease may be occasioned by any occupation which 
requires the constant repetition of movements of small range, and which 
necessitates the holding of the limb rigidly for the fine co-ordination, to the 
exclusion of free and wide range movements. Conseipiently it is almost 
confined to those employments involving finely co-ordinated inovenients of 
the fingers, hand and upper limb. A cramped, restricted and laborious 
method of using the upper limb for fine acts is more likely to bring about 
the condition than is a free and graceful style, and faulty methods of teaching 
and of learning a skilled occupation with the hands are doubtless factors 
in some cases. Heredity and neuropathic conditions have no causal con- 
nection with the malady, nor have local abnormalities in the form of arthritis, 
neuritis, or /organic nervous disease. The malady is certainly of central 
origin, and the combination of pain, spasm and loss of control and tremor 
points to the region of the basal ganglia as the site of the breakdown in 
function which produces the disability. We have seen two cases in which, as 
the result of a vascular lesion involving the subthalamic region, a condition 
almost exactly resembling writer’s cramp occurred. 

A personal idiosyncrasy is more important than long years of occupation, 
owing probably to some inherent weakness in the nervous mechanism con- 
cerned. For this reason young people are apt to break down with the malady 
during their training. Two of our patients develo^^d severe writer’s cramp 
when learning to write in infancy, and the condition persisted throughout 
life, though their attainments in other directions produced brilliant careers. 
Tn the telenaph service breakdown during training is not uncommon. 
The highly skilled trained hand, who has had years of service, and has reached 
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the acme of facility and perfection in his mffnipulation, unlikely to break 
down under normal circumstances; but heiis liable to develop the malady 
under conditions of general ill-health, or if he undertake excessive hours of 
work above his usual limit, and especially if he cease his work for a long 
period and again resume it at high pressure. This last factor was very 
evident after the Q^at War, to ^ich many skilled telegraphists went, to 
be used for every other duty except •telegraphy. On demobilisation many 
of these men resumed tfleir work, not having touched a telegraph instrument 
for years, and proceeded at once, and wi^out difficulty, to work full hours 
upon the most exacting of instruments, with the result of a breakdown with 
telegraphist’s cramp within a fortnight. It must ^ especially borne in 
mind that the incidence of the disease is not in any direct relation either 
to the nature of the work or to the length of working hours, but that the 
personal factor is of high importance. The following is a list of some of the 
occupations in order of frequency in which this malady occurs : Tele- 
graphists, writers with the pen, seamstresses, violinists, machinists, gold- 
beaters, cigar and cigarette rollers, dairy milkers, pianists and typists. Whilg 
in some mild cases, and for a time in other cases, the disability may occur 
only when one act is being performed, yet it is usual in more severe cases 
for many acts to be interfered with, and in a few cases all finer actions in the 
affected limb may be severely affected. For example, it is the rule to find 
that a patient who is suffering from telegraphist's cramp is also affected 
with writer’s cramp, and with inability to shave with the^ight hand and, 
if a woman, she will be disabled with her needle, and in severe cases there 
may be difficulty in using a knife and fork, doing up buttons and so forth. 
The very general use of the typewriting machine, with its free and multi- 
tudinous movements required for its manipulation, has made writer’s cramp 
a very rare disease compared with years ago ; but it must be borne in mind 
that when the malady is once installed it is likely to follow the sufferer from 
one occupation to another. As an example, a telegraphist developed cramp 
in manipulating the Baudot instrument. He was rested and transferred to 
lighter duties involving the use of the Morse instrument, where he after a 
time failed. He was then transferred to counter duties, involving* the use 
of the pen, and became incapacitated with writer’s cramp. He was then 
used to close envelopes, and developed cramp over that act, and ended his 
service as a messenger. Several of the occupations above^ mentioned are 
scheduled in an Act of Parliament as dangerous trades, owing im the liability 
to cramp, and the employer is bound to compensate for such disability arising 
in his employ. Other occupations are. not so scheduled ; the gold-beater, for 
example, has to bear the |)runt of his own incapacity. 

Symptoms. — It is usual to divide the symptoms into two groups — (1 ) the 
subjective, consisting of pain, discomfort and the peculiar tired, heavy feeling 
in the muscles ; and (2) the objective, consisting of the visible spasm, the 
slowness, the ineptitude in timing, the trickery in dodging the disability, 
the tremors and the defects in pattern of the work produced. In some cases 
subjective symptoms alone exist, and others pass through a subjective stage 
beforci objective symptoms develop. The subjective cases suffer greatly, 
and are too often looked upon as malingerers, neurotics, or are labelled igith 
the diagnosis of neuritis. The pain varies from a discomfort such as every 
one experiences in the deltoid muscle if a weight be held out at arm’s length 
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for a considerable ^ime, and wHich compels one to drop the arm, to a severe, 
heavy, boring pain. Its seat i^in the muscles, and never in the joints. .It 
occurs most often jn the forearm and hand, but may frequently begin in the 
upper arm or shoulder muscles. In slight cases, it ceases so soon as the 
act is discontinued ; in more severe cases it may last for hours, or even days, 
after strenuous work. As the disease progresses it is ^apt to appear sooner 
and sooner after work is commenced. * Even in the worst cases free exercise 
of the arm, such as swimmipg, tennis playing, etc., ifever brings on the pain, 
but on the contrary, relieves it. The pain never spreads beyond the limb 
affected. ^ 

The objective sym^ptoms may often exist without the* subjective through- 
out the whole course ot the disease. The first thing noticed is that the fingers 
stick drwn when they are required to be lifted, for a fraction of a second, 
making the movement late and throwing the timing of movement into 
disorder. The muscles will not obey the will at the right moment. This 
stiffness is referred to as the '' cramp ” ; but it is not a painful cramp. It 
increases and spreads from the muscles of the hands to the rest of the arm, 
2nd is apparent to the observer as an awkward and clumsy attitude. In 
writer’s cramp, for example, the pressing of the wrist upon the table, the 
raising of the elbow which is carried away from the body, and the tight 
clutching of the pen are characteristic. To evade the spasm the sufferer 
employs another set of muscles, often very cleverly. The penman alters 
his grip of the |jen even in grotesque ways. The telegraphist at the Morse 
key substitutes his left hand, or keys with the outer side of his hand. These 
workers have innumerable tricks for dodging the spasm. In going round the 
telegraph galleries at the General Post Office it is perfectly easy to pick out 
all the cramp subjects, from the appearance of the limb during the perform- 
ance of the work. The spasm may reach such int(;nsity as in a writer to 
perforate the paper and break the pen. The result of the disability upon 
the pattern of the work produced is the lack of decision in execution that 
characterises all fine work ; the timing becomes slower, the regularity becomes 
broken, the excursions become less free and, therefore, the work becomes 
smaller, c while suddenly occurring spasm and tremors are apt to produce 
conspicuous irregularities. Tremor of a very fine order is present in some 
of the cases, but is not constant. It is a very curious fact that slight lowering 
of excitability to faradism is present in most of the cases. The varieties of 
this malady qeeU but short description, for the symptoms and signs arc the 
same in all. 

* Writer’s Cramp 

The subjective signs are usually well marked. The objective signs appear 
first towards the end of the day’s work, when writing tends to lose its precision 
and regularity, and to become smaller, and the writer finds that he has to 
grip his pen more firmly, and to take more support from his desk to write 
steadily. The difficulty appears earlier in the day as time goes bn and 
spasm increases, with a gradual deterioration in the quality and size of the 
writing, there being especial difficulty in keeping the writing in line. The 
writing becomes angular from sudden spasm, and catching of the pen-point 
in (he pa^r causes much ink spluttering. In severe cases even taking the 
pen into ^e hand may bring on the spasm. 
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Tbleqbaphist’b (!ramp 

There are four instruments comlnonly used for sen iing. The Morse instru- 
ment is a hard contac^ key provided with a spring and-knob^ and the manipula- 
tion is performed by making the co&ti^ct against the spring pressure with the 
knob held loosely in the palm of the hai^. The movements involved are 
flexion and extension of the wrist only. The arm i»supported from the shoulder 
only. This is a bad cramp-producing instrusnent, but it has the advantage that 
it can be manipula^d with either hand. If telegraphists are taught to be 
ambidextrous from the first the incidence of cramp falks to a very low level. 

The Baudot instrument consists of a piano board with five keys, which 
are manipulated by three fingers of one hand and two fingers of tUb other, 
and with the permutations and combinations of these five keys all the signals 
are made. The movements have to be synchronised to the beats of the com- 
mutator. The forearms and wrists rest upon the table. This is the worst 
cramp-producing instrument that ingenuity could devise, for the movemei|jk 
is of the fingers only, and it is utterly restricted both in space and in time. 
The Hughes instrument is a piano keyboard with many more keys, and its 
use is not often productive of cramp. The Gell instrument is a typewriter 
keyboard, and the movements are free. It is the best instrument in so far 
as it is not a producer of cramp. Two points of interest stand out, especially 
in connection with cramp in telegraphy. The one is that,®notwith8tanding 
the discomfort, spasm and obvious disability, the subject is rarely reported 
for faulty sending, so great is his aptitude for dodging his disability. The 
second point is that so many subjects will work for years, and often to the 
end of their service, with very obvious cramp, which never proceeds to 
incapacity. 

Gold-beater’s Cramp 

This condition is here described not because it is common, for the 
workers at this trade are very few, but because it emphasises the lack of 
precision in movement, which is so important a feature in occupatiob palsies. 
The work consists of tapping with a heavy round-faced hammer upon a pile 
of tiny gold discs separated by layers of gold-beater’s skin. By repeated 
tapping the gold discs are pressed out into as many gold leaves. The contact 
with the hammer must be made with a precision greater than «ne-hundredth 
of an inch. With the onset of the cramp this precision fails, and the leaves 
are out at the edges of the disk and the work is spoiled. 

Diagnosis. — The peculiar and characteristic nature of the symptoms of 
craft palsy leaves no reason for any confusion in diagnosis. The production 
of the symptoms only during work of a very special nature, and their cessa- 
tion the moment it is finished, the fatigue phenomena and the absence of 
all signs of organic disease make up a sufficiently definite picture. It cannot 
be too forcibly pointed out that local conditions in a limb, such as arthritis, 
neuritis, etc., have no causal connection with craft palsy. They may coexist, ‘ 
but they cannot confuse even then the correct diagnosis, for they do not 
produce symptoms like those of croft pals^. • 

Course and Prognosis. — In a young subject, who shows signs of the 
malady during training or soon thereafter, the outlook is hopeless with regard 
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to continuance of tjie occupation, and the progress is from bad to worse. In 
older subjects the course yams greatly. Some cases recover completely 
and permanently, even though they continue with the occupation. In 
others — ^and this class is much larger thanf'is usually supposed — the condition 
of cramp becomes stationary, and persists though not in disabling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
reappear with every change of .occupation. In a few cases the patients 
become incapacitated for all the finer movements of^both hands. The prog- 
nosis is usually serious ; but a correct forecast can only be made from the 
history and progress of each individual case. 

Treatment. — Thq responsibility and costliness which* the Compensations 
Act entails upon employers are slowly enough but surely leading to the aban- 
donineKt of those instruments, the manipulation of which may produce cramp. 
Good teaching of unconstrained methods of manipulation and encourage- 
ment of ambidexterity in all the occupations concerned are important 
prophylactic measures. Long hours and the speeding up of work should 
jjje avoided. After long absence from work, the work should be gradually 
resumed and not recommenced at full pressure. When the malady appears, 
rest and change of work afterwards are absolutely essential. Long-continued 
rest, be it remembered, cuts both ways lor, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemf)loy- 
ment decreases the stability and the aptitude of the mechanism. General 
hygienic and tdhic treatment are important. It is doubtful whether local 
treatment, in the way of massage, electricity, etc., can do any good, except 
to satisfy the patient. Sporting exercise of any and every kind is most 
useful. The Post Office authorities adopt the very admirable plan of re- 
training cramp subjects by daily practice with the instruments for a few 
minutes, the time of practice being gradually lengthened as capacity increases. 

Craft Atrophies 

Under this title arc described a medley of conditions in which local 
atrophy *of muscles, pain, numbness and sensory loss occur in connection 
with regions which are habitually over-exerted. These conditions have been 
met with in platers, filers, file-makers, locksmiths, rowers, glassworkers, etc., 
and seem to be really one of local traumatic fibfositis, involving the 
nerves, and pt'oauced in some cases by the continued pressure of the tools. 

Many of the cases recover with rest and treatment appropriate for a 
local interstitial neuritis. 

* James Collier. 

W. J. Adie. 


HYSTERIA 

Definition. — The term “ hysteria,” first introduced by Aretaeus, who 
linked hysterical manifestations with disorders of uterine function, is used 
for a series of mental and bodily disorders which have peculiar and striking 
ch^acteristics, and it must never'be used as a mere limbo in which to place 
ill-understood maladies, or those that evade diagnosis, and which do not 
present its characteristic features. This is the more important since hysteria 
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may occur in the presence of organic disease, and superficially it may simulate 
organic disease closely. i 

It has its origin invariably in psychical upset of a negative emotional' tone, 
either determined externally, as terror, grief and injury, or having some 
cause from within, ii} mental unrest, connoting emotions, inability to cope 
with the environment, and failure t(/d^al with the problems of life in generd. 
The individual with nervous instability, hereditary or personal, certainly forms 
easy ground for the development of hysteria, but it seems unlikely from the 
experience of the Great War that any of us ajre immune to the causes of hysteria, 
provided they are applied forcibly enough and for a long enough period. 

There is always a complete absence of any of the^signs of such organic 
disease as could produce the symptoms. The nature of the latter is often 
highly peculiar and sometimes pathognomonic, and often contrtdictory 
signs are present. Hysterical attacks are characterised by never occurring 
during sleep, or unless an audience is present or within call, by an immediate 
emotional cause, by the fact that the patient works himself up into the attack, 
by the highly spectacular display, with expression of emotion, and absence 
of tongue-biting and incontinence, and by the effect of complete indifference 
on the part of the audience in causing the attack to cease. In hysterical 
[)aralysis, when this is incomplete, the attempt to perform an act to order 
is associated with the contraction of the antagonists before that of the prime 
movers, as if to prevent the act being performed, and the resulting movement 
has a peculiar broken and trcrmilous quality. The strefiuous efforts to 
f)erform the act commanded produce visible effort and contortion of any or 
every part of the body, to the exclusion of the muscles concerned with the 
act required. The patient does his worst under favourable circumstances 
to obey the word of command, ofton with much emotional and noisy respira- 
tory disturbance. In organic paralysis, on the other hand, it is usual for the 
patient to do his best under diificnit circumstances, and the picture is in high 
contrast to that seen in hystoria. When functional contracture is present, 
there is the distinguishing feature that any attempt to straighten out the 
contracture passively is productive of such intense emotional £sturbance as 
is hardly seen in painful organic conditions. 

The mental condition of hysteria is that of functional lowering, dullness 
and lack of attention to the environment, and in severe cases this may amount 
almost to amentia. Lastly, hysteria is characterised by the possibility in 
every case of miraculous cure — even instantaneous — sometime^ by accident, 
sometimes by events which raise the emotional tone, usually by some kindly, 
dominant and insistive personality who impresses the patient that he can 
cure him, demonstrates th^t tlie paralysed organ can be used naturally, and 
that the senseless limb can feel, and convinces him of these facts. 

Pathology. — Neuropathic heredity is frequently found. It is said to 
be more prevalent among the Latin races and Hebrews than among the 
Saxon races. The condition is more common in w omen, but during the Great 
War it was infinitely more common in men, from the long-continued exposure 
to terror, stress and injury. As caused by accident, it is always more frequent 
in men. The incidence is in young adult life, from the age of puberty until 
the end of the fourth decade ; but it occurs sometimes in childhood and glso 
in the later years of life. 

Predisposing causes often exist in the way of inadequate education and 
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training in the development of a well-ordered, well-disciplined and well- 
employed mode of living. Fee^ole health, privation, long hours, overwork 
and debilitating influences, and the absence of the natural feelings of well- 
being which these entail, are often faefors. By far the most important 
exciting causes are mental emotion, shocks, and physic^ injuries, while long- 
continued anxiety and tension, disappomtments, money losses, frights and 
bereavements, and railway and ‘carriage accidents ^are frequently the im- 
mediate precursors. The conditions of modern warfare, with constant aerial 
and high explosive bombardments and burials, are potent factors. Even 
the Workmen’s Compensation Act, if not in causal relation, seems to be a 
factor in the maintenance of the condition when once developed. The 
emotional instability which occurs in some women at the time of the meno- 
pause a factor in the production of some of the cases occurring at 
that age. 

Charcot considered that hystc^ria w^as an abnormal condition of mentality, 
in which morbid states, such as paralysis, anaesthesia and fits, are idt'ationally 
induced, and he laid stress on the fixed idea ” in the genesis of the symptoms. 
He first demonstrated the possibility of pioducing hysterical phenomena by 
suggestion and also causing them to disappear by suggestion. He laid it 
down that some of the symptoms which he called the “ fixed stigmata ” 
usually develop without ^the patient’s knowledge, such as the varieties of 
sensory loss, both special and general. Other symptoms which he called 
“ transitory stigniata ” developed under the influence of the patient's know- 
ledge and emotion, and in this group he included fits, palsies, contractures 
and aphonia. The importance of the fixed idea in hysteria is great, and to 
remove such fixed idea is to cure the patient. The separation of the symptoms 
into the groups of fixed and transient stigmata is much too arbitrary, for 
symptoms of the second group will often be found to appear without the 
patient’s knowledge. 

Janet considers that hysteria is a functional disturbance of the cerebral 
cortex, which amounts to a severance or dissociation of some mental processes 
from the main personal consciousness, and this dissociation is the basis of 
both the'teinporary and the persistent signs of the malady. In the hysterical 
fit, the patient passes through a phase of movements and actions of which 
there is little or no subsequent remembrance ; and in hysterical paralysis 
there is suppre^ion which amounts to loss of consciousness of the existence 
of the paralysed limb or organ. 

Babinski holds that the phenomena of hysteria are due to self-suggestion 
in an unstable mentality, and he would limit the phenomena, which he 
collectively calls “ pithiatism,” to those which can be produced by suggestion 
and removed by persuasion. When so-called hystc^rical phenomena cannot 
be so removed and reproduced, they are either matters of simulation and 
deceit, or they are real phenomena, brought about for purposes of deception, 
such as erythemata, ecchynioscs, ulcerations, blisters, oedema, etc. 

Freud, whose recent work upon this subject has attracted great attention, 
bases his theories upon the doctrine of psychogenesis ; no mental event is 
undetermined and due to chance. He accepts Janet’s ideas of dissociation , 
and psychical automatism, and holds to Binswanger’s insistence upon the 
eetiological importance of aSect. He considers that mental phenomena are 
capable of a psychological explanation without reference to physiological 
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processes occurriug in the htmn, and that it is poBsible«to explain mental 
processes by scientific laws involving psychokigioal terms only. He assumes 
the existence of psychical processes of which the subject himself is entirely 
unaware. This is the conception *of the ** unconsdous mind.*’ The oiigin 
of hysterical symptoips is to be sought in ideational complexes, with marked 
feeling tone, which come about as the result of psychical and physical trauma. 
A complex ” is a sys^m of ideas naviag a definite emotional tone and 
conative trend — that is, it generates thoughts i^nd actions leading in some 
definite direction. The traumatic compWxes in the hysterical subject are 
immiscible with the personality. He refuses to accept them, and instead of 
abreacting — and thus normally getting rid of them— Jie either “ converts ” 
them, whereby the emotional (afiect) excitement brings about abnormal 
innervation, which is exteriorised as the various hysterical manifesfations ; 
or he “ transposes ” the affect through indifferent ideas with the result that 
“ anxiety neurosis ” arises. The affect thus remains shut in or hidden in 
the unconscious. His principle of “ overdetermination ** is the same as 
Cajal’s physiological concept of “ avalanche ” action, and expresses th|i 
heaping action of an affect sufficient to determine the appearance of a 
symptom. 

The term “ conflict ** is used for the immiscibility above mentioned and 
also for the condition in which two comph^xes, tending to produce effects 
which are out of harmony, or even in direct opposition to one another, are 
simultaneously present in the mind. The conflicts will mulihally inhibit one 
another, and the mind is divide d against itsedf. The conflict may be avoided 
by volitionally banishing one of the opposing from the mind, and forgetting 
its very occurrence. If this process is successful, a condition of “ repression ” 
is attained. The affect of the repressed conflict is shut in to the unconscious 
mind, and there remains active to pervert the physical action of the higher 
nervous system. To cure the patient, this buried complex has to be raised 
again into memory, and its affect again raised into memory by the process of 
“ psycho-analysis.” 

It is a general opinion that Freud’s attention has been too much and 
rather one-sidedly centred upon psychic trauma of a genital nature,*but it is 
fair to remember that he uses the term “ sexual ” in reference to the instinct 
of race propagation, and not necessarily to matters of sensuality. 

As White has clearly put it, the characteristic of the pgychic traumata 
which produce hysteria is tludr large content of painful affect, .^painful affect 
fully reactc'd to at the time may do no harm, but if for any reason reaction 
fails, the feelings become repressed and the possibilities of dissociation are 
created. Failure of reaction may be due to conditions which make reaction 
impossible : as an instance, an insult is “ swallowed,” a dear friend is lost ; 
and no compensation is possible, this giving rise to ** retention hysteria.” 
Again ideas, usually of a sexual nature, which are incompatible with the 
personal consciousness, arc repressed. This produces the “ defence ” hysteria, 
Freud’s general hypothesis is extremely able and intricate, and little justice 
can be done to it m the space here at disposal. 

Symptoms . — Mental State . — In a majority of hysterical patients there is 
considerable mental abnormality, and this sometimes presents masked 
characteristics, which differ in their detail according to the ever-vJirying 
peculiarities of individual character. The mental state is always reduced, 



1674 DISEASES OF THE NERVOUS SYSTEM 

k 

with a relative exchision of the environment avid perhaps an elevation of the 
consciousness of self. This reduction in severe cases may amount to mental 
dulling verging upon amentia. There is defective will-power, imperfect self- 
control, and inabQity'to ivdsist the impulsed of inclination. Self-consciousness 
dominates more or less completely the thoughts and potions, and finds its 
expression in glance, manner and tone. ^ Upon the emotional side, there is 
a tendency to depression, which is often very domij^ating and prolonged in 
male hysterics. At the sanoe time there is lability of emotional life. The 
mood is constantly changing. They are readily hurt, have little emotional 
control, and are easily dominated by ideas, fears, desires, and by sense of 
injury. There is oftev. obvious exaggeration in the description of the suffer- 
ings, and the sympathy that is excited is a source of gratification to the 
patient,'' and there is almost always marked suggestibility. It is doubtful, 
however, whether the feeling of emotion is increased in the consciousness of 
the patient. « Probably it is greatly reduced, although the expressions of 
emotion may be excessive. The psycho-galvanic test reveals a very interest- 
ing difference in this connection between the normal person and the hysterical 
patient. If electrodes are applied to the surface of the body and joined up 
with a galvanometer and resistance circuit properly balanced, and some 
emotion-exciting stimulus, such as the unexpected firing of a pistol, or a 
painful stimulus, physical or mental, is presented to a normal individual, 
there is at once a lowering of the resistance to the passage of the galvanic 
current through Hhe body, which is shown by a deflection of the galvano- 
meter. This is known as the psycho-galvanic response. In the hysterical 
subject this response often fails or is much reduced. A severe hysterical 
attack has occurred in a patient as this test was being made, yet notwith- 
standing the violence of the apparent emotion, the physical reaction above 
described, which occurs in all normal people upon emotion, absolutely failed 
to appear. 

Disorders of Vision . — Unilateral blindness is not infrequent, but bilateral 
blindness is rare, and hemianopia is very rare indeed, but it docs occur, and 
1 have seen it produced by suggestion. The peculiarities of this loss of sight 
are that the pupils are normal in size and reactions, the optic discs are normal, 
and a feint made towards the blind eye or blind field often produces a quite 
normal wince of the orbicularis, especially if the patient is unaware that the 
feint is going to, be made. Sometimes the loss of sight is not complete, and 
the complaintMs of mistiness of vision or that objects can be seen but not 
recognised. Limitation of the field of vision is very common. It never 
takes the form of a scotoma or sectorial defect, and, therefore, such losses are 
always signs of organic disease. There is usually /ioncentric contraction of 
the fields in both eyes, more marked in the eye of the anesthetic side when 
hemianassthesia is present. This condition is known as crossed amblyopia.” 
The associated contraction of the colour fields takes the reversed order to that 
observed in optic atrophy. When the crossed amblyopia is severe, the fields 
may be restricted almost to points, and the colour vision is always lost first 
in the most affected eye. In testing the visual field, it often becomes smaller 
and smaller during the test, so that the perimeter tracing shows an ever- 
diminishing helicoid. Sometimes the opposite condition of an expanding 
helicoid is found — in other words, the observer gradually removes the defect 
by suggestion during his examination of the fields. Spasm of accommodation 
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IB common, and is usually accompanied by converging SQasm of the globes, 

which may be intense. Severe converging spPiSm is rarely of any but hysterical 
origin. Sometimes the spasm is divergent, and there may be dissociated 
movements of the eyes. The sqiints have the contradictory features of 
being inconstant, increased by examination, and unassociated with diplopia. 
Micropsia and macr^sia may occ&r. Ptosis is often seen and is usually 
bilateral. Blepharospasm is common^ « 

Disorders of ffearin^.—Deafness may be unilf^teral or bilateral, and when 
the latter it is usually associated with qiutism. Hysterical deafness dis- 
appears during sleep, and a sound that is only sufficiently loud to waken a 
normal person will awaken those hysterically deaf ; jput when once awake 
they cannot be made to hear. 

Disorders of articulation are very common in hysteria which has ito origin 
in sudden fright. Mutism is the condition in which there is total inability to 
speak, though the organs concerned are used naturally for otljer purposeB, 
as in mastication, clearing the throat, and coughing. Aphonia is the inability 
to produce the laryngeal clement in the voice, and the patient always speaks 
ill a whisper. Laryng^'seopio examination shows that the normal movements 
of the cords do occur during the whisper, but the cords arc not sufficiently 
approxiinatx'd to produce a sound. Stammering is very common indeed in 
the traumatic cases. Recurring laryngc^al, pharyngeal and buccal noises 
are troubhisome features in some cases. The commonest variety is “ hysteri- 
cal cough.” The sound of birds or of animals may be imitjrtcd. 

Disorders of Sensibility,— Sciisoiy loss often accompanies hysterical 
paralysis, but it may exist alone and is occasionally entirely wanting. It 
is one of the most constant signs of hysteria, and it has the peculiarity that 
it is often unknown to the patient, whereas in organic disease the patient is 
usually aware that he cannot feel in the affected region. The common loss 
is to all forms of sensibility, but there may be loss to painful and thermal 
stimuli with retimtion of touch. The loss may be complete or partial, but 
even when apparently complet-e the patient can always be made to feel a 
strong faradic current applied for long enough. It may have any sort of 
distribution, which may vary from day to day, or it may be universal. The 
distribution is commonly hemiplegic and limited exactly by the middle line, 
or paraplegic, and when existing upon the limbs alone is often of stocking 
and glove pattern. Its limits are never exactly those of nerve trunk, nerve 
root, or of spinal segment sensory loss. The sensorj loss is« often of the 
greatest value in the diagnosis of hysteria, for it never has the correct dis- 
tribution for organic disease. The ” stocking ” and ” glove ” loss may 
superficially resemble that of polyneuritis and subacute combined degenera- 
tion, but it has abrupt /imitations proximally and is not deepest in the 
extreme periphery, fading off towards the trunk, as in those maladies. Janet’s 
test in determining the functional nature of sensory loss is often of value. If 
the patient is told to say ” Yes ” when touched and ” No ” when not touched, 
it will frequently happen that the answer ” No ” is given as often' from the 
anaesthetic region as is ” Yes ” frdm the SBsihetic region. It is difficult to 
bring this te.st oflE a second time upon a patient, for, thinking over it, he 
realises the discrepancy. Hysterical senafpry loss sometimes involves the 
mucous membranes, and loss of smell and taste are common in conjunction 
with hcmiana38tbesia.. 
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Hystbrioal F/lRaly8is. — Almost any par^of the voluntary musculature 
of the body may be affected, a^d the disability may be slight or severe, but 
there is not often complete paralysis of the whole of a limb. In the slighter 
forms there may be weakness and tre^nulous movement. In the more 
severe forms the paralysis may be flaccid or spastic. 7he flaccid variety is 
the less common, and is usually of rapid bnset and is almost invariably associ- 
ated with complete loss of sensibility over the affected region. There is a 
limp, flaccid condition of th*) affected muscles, whicli are not wasted, and the 
electrical reactions are normal. J'he limb may be passively moved in all 
directions without discomfort to the patient, and hypotonia is not present 
and, indeed, as judge<J by the unvarying briskness of the tendon reflexes, the 
muscular tone seems to be increased. The paralysis is entirely one of voli- 
tional rtiOVciment. As examples : when the shoulder is completely paralysed 
yet the latissimus dorsi contracts well on coughing. Or, when the leg is 
paralysed, if the patient be commanded to sit up in bed from the supine 
position, with the hands folded across the ( host, the paralysed leg remains 
ijtationary upon the bed, while the normal limb rises in the counterpoise 
action of the associated movement — that is to say, th'-O paralysed limb is kept 
upon the bed by active contraction of its muscles ; this phenomenon contrasts 
strongly with what is seen in organic hemiplegia, where, in the attempt to 
sit up, the paralysed limb rises much more than the normal limb. 

More commonly hysterical paralysis is associated with stiffness of the 
muscles. Ilere‘i;he muscles are not wasted, and they may be hypertonic, 
as shown by the briskness of the tendon jerks and by the presence of foot 
clonus. The voluntary f)araly8is is less complete than in the flaccid type, 
some movement being usually possible, and this movement invariably shows 
the contraction of the antagonists before the prime movers in the movement 
commanded. If the patient is commanded to flex the elbow strongly while 
the triceps and biceps are palpated by the hand, the observer will feel first 
a strong contraction of the triceps — as if to prevent the movement com- 
manded, followed by a feeble contraction of the biceps. From the prior action 
of the antagonists and their subse.quent struggle with the prime movers, the 
moveme'nt in the paretic region shows a peculiar broken quality, which 
hardly occurs in any other condition and which may be considered patho- 
gnomonic of hysterical paralysis. 

It is a usua^, feature of hysterical paralysis that when the patient is com- 
manded to perform an act, he shows great outward signs of effort in the way 
of struggling and contortions — in any or every part of the body, except in the 
region commanded ; with rapid breathing, sweating and every outward sign 
of emotion and subsequent exhaustion. It is algo characteristic that the 
hysterical patient docs his worst when commanded to use the affected regions, 
with much spectacular show, whereas the patient with organic paralysis 
obviously does his best without any such fuss. The affected region is held 
stiffly from active muscular contraction, but there is no true spasticity, as is 
shown hy the fact that if an affected hand be passively flexed at the wrist, 
there is no relaxation of the flexor tendons, such as always occurs in organic 
spasticity. When rigidity is marked, the limbs may show fixed attitudes, 
whjeh are termed ** contractures,” and these may simulate organic spastic 
contractures ; pes cavus, however, which is one of the commonest of organic 
contractures, is never simulated in hysterical contracture. The contractmres 
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ate often characteristic of hjP^teria. In the ilpper extremity, the usual con- 
tracture is flexion of the elbow, wrist and fiiigers, with aaduction of the arm 
to the side ; but the fingers are sometimes extended and adducted, with the 
thumb across the palm, as in the “ interosseal position. In the lower 
extremity, the position is usually one of extension at the knee, with the foot 
dropped and inturned to an extren% degree. Flexor contractures at hip and 
knee are, however, sometimes met with. Tjb is highly characteristic of nearly 
all hysterical contractui^s, and highly distinctive from organic contractures, 
that passive movement to overcome the (jontracture is productive of great 
emotional disturbance, which even the patient himself does not ascribe to 
any pain produced by the manipulation. ^ 

In distribution the paralysis may be monoplegic, hemiplegic, or paraplegic, 
or it may affect eyes, face, tongue, or trunk alone. Affection of the face is 
very uncommon. When the leg is affected on one or both sides, the gait is 
entirely unlike any gait seen in organic disease. Sometimes , the feet are 
shuflSed along the ground, no attempt being made to raise them or to swing 
them round in the fashioi^V^dmon in organic spastic paralysis. Sometimes 
the gait is obvio«/*y constructed,** and at once suggests the diagnosis of 
hysteria. 

In severe cases, the feet are dragged more or less helplessly, with the 
dorsum resting upon the ground, and the soles looking upwards and backwards. 
It is unusual for the patient to fall when walking, unless he sees means of 
saving his fall, or has something comfortable to fall on. Hysterical spasm 
of the tongue may be seen, alone or as a part of a hemiidegia. The tongue is 
turned over to onc^ side, often to the wrong side, and its appearance is unlike 
that produced by organic disease. Hystt'rical paralysis of the trunk muscles 
often results in most remarkable curvatures and deformities of the spinal 
column and trunk, which may simulate spinal caries and scoliosis and the 
paraplegia which either of these conditions may entail. This is one of the 
two common forms of “ hysterical spine,** the other being a painful condition, 
with local tenderness. 

In every form of hysterical paralysis there is a complete absence of all 
those signs which we hold to b(? proofs of the presence of organic disease, such 
as wasting and change in the electrical reactions of the muscles, loss of the 
skin reflexes of the trunk, the extensor plantar r<‘8ponse, loss of sphincter 
control, loss of knee-jerks, etc. Brisk tendon jerks and foot clonus are not 
signs proving organic disease, for these often obtain in the normal subject, 
and they are commonly found in hysteria. The plantar reflexes are often 
absent in hysteria, both when sensibility is normal and when it is lost. 

Among the innumerable symptoms which may be present in hysteria 
should be mentioned the'* sensation of a lump in the throat — the “globus 
hystericus.” Difficulty of swallowing may occur, presumably due to spasm 
of the oesophagus. The food, though swallowed, may be again rejected before 
it has passed the oesophagus. Vomiting often occurs, and is sometimes severe, 
and may end fatally, with emaciation and acidosis. When dull and depressed, 
the hysteric is often antagonistic to^ food, and nasal feeding may be required. 
Air swallowing may lead to alarming abdominal distension, with severe 
general symptoms, and it is no uncommon ci^perience to meet with a hysterical 
patient who has had more than one laparotomy performed for the relief of 
urgent symptoms so produced. 
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Alteration of thyroid function, in the fon^'of relative hyperthyroidism, 
with fine tremor, tachycardia, sweating and even some degree ot retraction 
of the lids, was very common in the military cases. Subnormal blood 
pressure is almost invariably present. Vasomotor and trophic changes may 
be met with in the paralysed regions, especially when the condition is of 
long standing. Relative cyanosis and< oedema may^occur, sometimes in 
patches, and these signs were referred to by Charcot as the “ blue oedema ” of 
hysteria. Changes in the j,9int6, such as fixity and^fibiosis and thinning of 
the skin, with satin ” change and wasting of the subcutaneous tissues, is 
sometimes seen in the fingers, where the nails may also be “ reeded.” All 
such changes are more common when there is much rigidity, and are explicable, 
at east in part, by the impediment to the blood and lymph circulation 
which ran varying rigidity' of the muscles and immobility of the limb 
entail. 

TRBMOR.T-This is a very common symptom, and it often accompanies 
the paralysis and contracture. In its slight forms, it is seen as the broken 
movement which occurs when the affected ImjJ is moved upon command. 
It is not often constant, but is usually evoked by movaPi,ra,jt and excitement. 
It is usually a fine quick tremor, varjring in degree ai. time, always in- 
creased and sometimes distinctly induced by attention, and when the mind is 
diverted the tremor may cease. Occasionally it may simulate the tremor 
of paralysis agitans or that of disseminate sclerosis so closely as to deceive at 
first sight. Hysterical tremor, widening in range into what deserves the 
name of clonic spasm, may come in paroxysms under the influence of emotion, 
and may easily pass over into an hysterical fit. 

Hysterical Fits. — Just as emotion is naturally expressed by muscular 
actions, as in the dancing for joy of a happy child, the stamping with rage, 
and the wringing of the hands in distress, so the violent emotional discharges 
in hysteria may take the form of paroxysms of movement, always spectacular 
and impressive, but never occurring without the presence of an audience, 
and never occurring in a condition of sleep. Such attacks often have an 
exciting cause from within or from without, and, commencing perhaps 
mildly, work up into violence, which may be extreme. Rigid fixation of the 
trunk and limbs, often with such a degree of opisthotonus that the body is 
supported upon occiput and heels alone, alternates with wild movements, 
in which the limbs are thrown about with great force and rapidity ; the arms 
strike out, th? fegs kick, and the head is dashed from side to side. The hair 
and clothes may be torn, the lips and limbs bitten, and any forcible attempt 
to restrain the patient increases the fury of the attack, whereas complete 
neglect, as by the departure of the audience, often causes the attack to cease 
abruptly. These phenomena may alternate with quiet intervals, often 
attended with hallucinations and delirium. Consciousness may be lost, and 
is often much perverted, and usually the patient retains no recollection of the 
fit. The face may be deeply reddened by bidding the breath, but there is 
not the pallor nor the cyanosis of the epileptic attack. There is never conju- 
gate deviation of the eyes, but there is often severe converging spasm. The 
corneal reflex is retained. The pupils may be dilated, or, when there is 
converging spasm, contracted ; but they always react to light. The eyes 
are passively opened with difficulty, for the patient resists. The tongue is 
rarefy bitten, though the lips and cheeks may be. The pulse is quickened. 
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but there is never that imperceptibility of phlse at the onset of the attack 
which characterises epilepsy. • The movements are alway# purposive, and do 
not show any definite sequence of tonic Snd clonic spasm. The tendon 
jerks and plantar reflexes are ui^itered. There is never incontinence of 
sphincters. There is usually marked diminution of sensibility and a disordered 
gait after the attack.> The attack ^ay cease abruptly, and there is not the 
apathy, headache and sleepiness thereafter which are so frequent in the 
epileptic attack. The hysterical attack can often be cut short by supra- 
orbital pressure, or by faradism, or by the application of cold water. These 
points will serve to distinguish the hysteribal attack from the pure epileptic 
attack ; but it must be carefully borne in mind that the post-epileptic 
hysterical attack differs in no way but in the associated circumstances from 
the purely hjrsterical attack. ^ 

Diagnosis. — The general features of hysteria are so definite as to cause 
little difficulty in diagnosis to the medical man who is conversant with them, 
and who appreciates the necessity of considering every case to be one of 
possible organic disease until he has convincing proof that it is one of hysteria. 
A most scTutinous search should be made throughout the organs of the body 
for signs of organic disease. For in some organic diseases of the nervous 
system the early signs may be reasonably suggestive of hysteria ; they may 
come on suddenly as the result of emotion or shock, and may disappear 
rapidly, and, when at their height, may show little in the way of definite 
organic quality. Especially may this occur in disseminate sclerosis, and also 
in subacute combined degeneration, cerebral tumour, and many other organic 
conditions. A further difficulty is introduced by the fact that the presence 
of organic disease may determine true hysterical manifestations, and thus 
hysteria may be coupled on to organic disease. When no organic signs are 
present, due weight must be given to any history of previous signs of hysteria, 
to any causal factor which may have a powerful emotional effect, and to the 
age and personality of the patient. Often the nature of the paralysis and 
disability, and the presence of other associated signs of hysteria, are so evident 
as to leave no possible doubt ; such as the distribution of the paralysis and 
of the anaesthesia, which no possible organic lesion could cause, tjhe non- 
correspondence of paralysis with sensory loss, the prior contraction of the 
antagonist muscles and the broken movement, the contradictory phenomenon, 
the peculiarity of the contractures, and the often fantastic ** constructed 
gait, the unilateral blindness, the crossed amblyopia, aphonia, and the 
vomiting. The chief difficulty in diagnosis is the distinction of tne early signs 
of organic disease from those of hysteria, especially the early manifestations 
of disseminate sclerosis, and this difficulty can only be overcome by the 
discovery of some definite* organic sign of the disease, either in the previous 
history of the patient, such as transient diplopia, amblyopia, or dpuria, or 
the occurrence of similar attacks of paralysis in other parts of the body ; or 
the presence of some slight though suggestive sign at the time of examination, 
such as nystagmus, slight intention tremor, inequality or loss of the abdominal 
skin reflexes and the extensor response in the plantar reflexes. 

The diagnosis of hysterical fits from epileptic, vaso-vagal and syncopal 
attacks depends upon a consideration of the circumstances of the occurrence 
of the fit and upon the manner of the fit. These have already been considei^d, 
and are also referred to in the description of epilepsy. Certain valuable points 
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in distinguishing hysterical heiniplegia from that of organic origin are here 
placed in the form'of a table : ^ * 


Hyaterioal.<^ 


Organio. 


Vision 

Sensory loss 

Face . 

Paralysis . 
Gait .(• 


Contracture ' . 

Abdominal reflex on 
paralysed side 
Plantar reflex . 
Thigh phenomenon 
on sitting up 


Unilateral blindnes^i, or restriction 
of field, or trossod amblyopia. 

c 

Hemiansssthes^ia, or stocking and 
glove loss, otten deep. 

Never paralysed ; sometimes 
shows spasm. 

Rarely complete. 

The toes are dropped and the foot 
is dragged behind, or the gait is 
constructed and fantastic. 

Knee usually extended. Foot 
dropped and inturned. 

Brisk. 


Hemianopia or blindness 
^ of opposite eye or 
central scotoma. 

FfemiansBsthesia only, 
usually slight. 

Often paralysed. 

Often complete. 

The foot is swung forward 
in a half circle. 

Knee often flexed. Foot : 
pes cavus. 

Diminished or lost. 


Absant or flexor. 
Absent. 


Extensor. 

Present. 


Course an^ Prognosis. — The manifestations of hysteria, however 
severe, are practically without danger to life, for it is only a few cases that 
succumb to vomiting and its results. The disease is eminently curable and 
often permanently so, the difficulty being, when a cure is not permanent, 
that the ordering of the patient’s life as regards the necessary education, 
occupation, satisfaction and achievements is not in the hands of the 
physician. The course of the disease is very varied and is often marked 
by partial recovery, followed by relapses. The symptoms may disappear 
suddenly, sometimes as the result of impressive therapeutic measures, some- 
times without any definite cause. Such rapid recovery is more common in 
cases where the symptoms have been of short duration, but it is not to be 
dismissed as impossible, even in cases of very long standing. More often 
gradual improvement occurs, and the symptoms take weeks or months to 
disappear. The prognosis is worse, as regards rapid recovery and the occur- 
rence of relapses, when the general signs of the disease are well marked, when 
the general conditions of health and nutrition are poor, when there is much 
mental dullness which prevents the patient from being dominated by his 
physician, and while litigation is in progress over compensation claims. It 
IS also worse the longer the symptoms have been 'present. Yet I have wit- 
nessed complete and lasting recovery to occur rapidly after almost complete 
paraplegia had/ caused a patient to be bedridden for seventeen years. Practi- 
cally all the cases ultimately recover so far as paralysis is concerned. The 
prognosis is rapidly favourable in proportion as definite causes can be traced 
and removed, and as adequate measures for treatment can be applied in good 
time. 

Treatment. — 1. Oeneral . — Where bodily nourishment is poor, and there 
is feebleness and exhaustion from overwork, stress or any other cause, those 
measuiee calculated to better the condition and to increase weight should be 
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employed. Best in bed, a liberal mixed diet, is»eBsential. Tonics, 
especially the combination of strychnine and bromides, are most useful, and 
due attention should be paid to securing adequate sleep. Removal from the 
usual surroundings and treatment 4n a hospital or institution, where isolation 
from business matters, friends and n latives can be secured, is highly advan- 
tageous. 1 never isojVite my hyster>cal patients, but prefer to treat them in a 
general ward, where the scene enliventi and, prevents boredom, and where the 
atmosphere of every palient getting better imro^idiately brightens the pros- 
pect for the patient and enhances the curati^ e power of the measures employed. 

2. Rapid cure by suggestion , — The essential method of this treatment is 
for the suggestor to secure the profound liking and copfidence of his patient, 
and so dominate his personality that ho dare not disobey. The patient is 
brought into that frame of mind in which he both desires and experts to be 
cured. Those who have recently passed through great strain and those who 
are mentally dull are best kept at rest for some considerable time. For them 
to be kept waiting to be cured often brings about a useful increase in the 
desire and cxpt*ctancy for the result. In this preparation for rapid curf, 
nurses skilled in this method ofUm play so important a part as to make the 
final cure by the physician a matter of complete simplicity. When the 
decision has been made that the time for treatment is ripe, the suggestor 
demonstrates to the patient that he can feel and move the affected region, 
and that he can do so normally and continuous! y,"* and that his malady has 
disappeared. This task should be undertaken with deteituination on the 
part of the suggestor and agreement on the part of the patient, that however 
long the sitting, a completely successful issue must be brought about before 
it is ended. In one particularly difficult case which was unde r my care, which 
was of long standing, the most able curer of hyskTia that 1 have met com- 
menced his sitting at six o’clock one evening and carried it on continuously 
through the night, giving the patient no n-st whatever until well on into the 
following day, when a complete and p<*rmanent disappearance of all the 
symptoms occuired. This treatment necessitates infinite resolve, energy 
and patience, and boundless resource and confidence on the part of its appli- 
cator, who must dominate, insist, cajole and bully the patient into complete 
discipline to his commands and instructions, without ever losing his temper, 
without ever losing the esteem of his patient, and without ever failing. The 
precise method of suggestion is immaterial so long as it is ^strong enough, 
and the line of treatment must be varied according to the men^l attitude of 
the patient. All of us have to use those methods which suit our personalities 
and which we individually find successfid. We should fail with those methods 
which others find successful. Some of us cannot storm with dignity, nor 
bully and cajole with patience and assurance. Others find it impossible to 
cure hysterical patients by any rapid method. 

Faradism with a strong current is a useful adjunct in suggesting the return 
of sensibility and in initiating movement. The suggestor gets rid of the 
sensory loss first, before proceeding to attack the paralysis. Such aids as 
electricity may not be necessary to a physician wlio is endowed with more 
than the ordinary personal force and powers of persuasion. As simple 
examples of this method of treatment, an electrode, placed upon the post^ior 
wall of the pharynx in a case of mutism and set alive, will cause the patient 
to shout ** ah.” The electrode is withdrawn and he is commanded to say 
io6 
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“ ah.” Having thas demonstrated to him that he can make a sound with thq 
larynx, he is persuaded and re-educated to talk. Similarly, when there is 
paralysis in the foot, faradistn is applied to the popliteal nerves, and the patient 
is commanded to watch Vhe movement. ^He is then persuaded to make the 
same movements voluntarily. This rapid method of treatment has, under 
my observation, proved unvaryingly ^uicessful in the hands of every adept 
administrator, and it seems only to fail in those few cases in which there is 
mental dulling, and inabilitj of attention and interest, and should, therefore, 
not be applied so long as a patir'nt is in this condition. The remarkable 
change which takes place in the mentality, feeling of well-being, appearance 
and manners of the hysterical patient as the immediate result of this rapid 
method of cure is striking. 

3. The 'psycho-analytical method . — This is the logical outcome of Freud’s 
theory of the genesis of hysteria. Its aim is to determine the repressed com- 
plexes, the effect of which in the unconscious mind is interfering with tlie 
physical working of the brain. They are raised into conscious memory by 
the analysis and so freed from exerting tlif'ir baneful infbience, are freely 
discussed between the patient and his pliysician, and are interpreted by 
the latter. The result is a purging of the mind and a disappearance of the 
paralysis. I am sure that the success attending the use of this method 
depends largely upon the pcirsonality of its applicator. 


NEURASTHENIA 

Definition. — A condition of pathological weakness without discoverable 
lesion, manifest by too rapid and too great fatigue, physical or mental or bolh 
together, and by a loss of bodily and mental comfort which the normal person 
possesses, by emotional unbalance, and by undue irritability and too great a 
response to some stimuli in the nervous system. Bodily sensations are often 
abnormal, and tend to loom into consciousness unduly and to absorb the 
attention immoderately. There is disability or inability, rather than per- 
version, "of function. 

There must be few people who have not experienced such a train of 
symptoms as the above, whether during recovery from acute illness, or as 
the result of oyerwork, grief, or disappointment, or following upon pliysicaJ 
and mental ^shocks. But usually the defective physical processes which 
allow of the development of these symptoms soon return to the normal, and 
the symptoms are transient and soon forgotten. If, however, the physical 
processes be congenitally defective or weak, or if they are so affected as not 
easily to return to the normal, or if the factors are continuing, then this 
train of symptoms may be lifelong, or may be recurrent, or it may require 
special measures of assistance for its eradication. 

£tiology. — Neurasthenia may be prenatally installed, and it may run 
in families. The congenital cases, which have been termed “ primary neuras- 
thenia,” usually show symptoms throughout childhood, which become 
ag^avated as life goes on. No age is exempt, but the malady is very rare in 
oh(1dhood. It appears more coifimonly after puberty, but has its greatest 
incidence in the third and fourth decades of life, when the stress, responsi- 
bilities and disappointments of life come to their full, and continues common 
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so long as these are borne, diminishing almost to a vanishing point in old a^e. 
It is rather more common in men than in \Fomen. Neurasthenia may arise 
(without any discoverable causal factor in cases which are certainly not 
congenital. The common factors* are: (1) Any flbnditions of physical ill- 
health whatsoever w^ich may lower the vitality of the nutritional processes. 
(2) Any conditions of education afid^ upbringing which tend to render the 
subject unfit to cope wilji his environment in life. (3) Absence of occupation, 
scope, satisfaction and outlet in life. (4) Physical overwork. (5) Emotional 
stress of every kind is a much more important cause than overwork, according 
to the old sapng that “ it is not the work but the worry which kills,’* and 
consequently those occupations which involve work jit high pressure cause 
more of the workers to break down with neurasthenia. (6) Sudden physical 
shocks and frights are potent causes, especially such as may occur in times 
of war, from bombardment, high explosives and aerial attacks. (7) Con- 
tinued conditions of fear, such as may occur after syphilitic infection or after 
breaches of the law. 

Nature of Neurasthenia. — The causation of the malady being con- 
cerned either with a congenital defect or with emotional disturbances with 
their provcdly potent effect upon endocrine function and metabolism or 
with exhaustion conditions, it is reasonable to regard the pssential defect as 
a metabolic error in which, from perversion or failure of chemical processes, 
the normal activation of the physical organs is defective or jierverted. . This 
])ervei^ion may be lifelong, as in the congenital cases, or may be very 
rapidly transient, as in the debility which may follow acute illness, or after 
reaching an extreme degree may return to the normal permanently. As 
regards the nature of the change or what organs are at fault we are entirely 
ignorant. It has been shown experimentally that an i mals exposed to repeated 
frights, as from bombardment, develop neurasthenia or “ shell shock,” just 
as do human subjects. Again, some animals in captivity present that listless- 
ncss, restlessness, inatteiuion, scxlessness, negativism and emaciation, often 
ending in death, in the absence of organic disease, wiiich can oniy be described 
as identical with the symptoms of neurasthenia. It is amazing, on the other 
hand, when we consider how many people ])ass their lives in conditions of 
ill-health, overwork, repeated child-bearing and harassing troubles and yet 
never lose a sunny temperament, a cheery optimism, and a boundless 
energy. , 

Symptoms. — The onset is never sudden, though there ma^^ be an acute 
outburst of symptoms at any time. Even in traumatic cases, the symptoms 
take a few days to appear and thereafter increase in intensity. They com- 
mence with feelings of weakness and exhaustion, and a loss of the sense of 
well-being, and as the days pass fatigue, both physical and mental, occurs 
after less and less effort, mental depression follows, and every sustained effort 
becomes burdensome. Mental effort too becomes difficult, and there is 
especial trouble in concentrating. Interest either in work or in pleasures fails. 
Fatigue once produced does not p^aas away rapidly with rest, as in normal 
persons, and even sleep brings no'refreshment. The sufferer is apt to sink 
into a monotonous condition of irritability and depression, with no desires 
or incentives, thinking only of himself and of his misery. He loses ]vide 
in his personal appearance, and quite commonly neglects the ordinary rules of 
personal cleanliness. He has lost the ordinary reactions, both of pleasure and 
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of grief. Events may occur which satisfy th^. whole ambition of his life’s 
work and arouse in the neurasthenic subject hardly a passing interest, or he 
may suffer the loss pf one nearest and dearest to him with a selfish indifference 
which is hardly hiiman.^ The appetites* tend to fail, and sexual power is 
low or may remain entirely absent throughout the cou^e of the disease. In 
the worst cases, continuous thought becomes impossible, and any continuous 
action equally so, and this often ‘Engenders a bedridden life. The difficulty 
of thought and concentratfon adds the fear of mental breakdown to the 
patient’s misery, and he often haa causeless terrors of impending evil or ruin. 
He cannot bear to be alone, or in a crowd. He cannot bear to be in a closed 
space, or he has the terror of death when in an open space. To remove him 
from his home and friends will make his illness irrecoverable. To cross the 
road alUne is too dangerous for him. Such “ phobias ” may be multijdied 
indefinitely ; claustrophobia (closed space) and agoraphobia (open space) 
are two of the commonly occurring varieties. There is never any serious 
change in the moral sense, and the neurasthenic patient is never led by his 
\llness into acts of shameless crime or even to slight infraction of the moral 
law ; but he is apt to become peevish, fretful, fault-finding, and supremely 
and childishly selfish and unreasonable. Nor does the neurasthenic person 
in my experience^ often fall into drug addiction. For the most, he is hope- 
lessly valetudinarian according to his lights. 

ParcBSthesia . — Sensations of bodily discomfort arc always present, and 
these may be vdgue and general or they may be localised. When vague and 
general, they may be both described and explained by lack of the feeling of 
bodily comfort which we in health possess-r'-the satisfaction after a meal, the 
comfortable tiredness after healthy exercise and the pleasure of repose, the 
exhilarating feeling which accompanies work done and pleasures enjoyed, 
and which the anticipation of events brings. The feeling of fatigue is dis- 
tressful, the body vaguely aches in general, and comfortable repose is out of 
the question. Cephalic sensations are the most usual of the local parcesthesias. 
These are described as a sense of weight or pressure upon the head, or as an 
aching tightness, especially apt to affect the back of the neck, and they come 
on with' any effort, mental or physical. They are never described as pain, 
but as something worse and less bearable than pain. As a matter of fact, 
the neurasthenic patient bears actual pain with more fortitude than does the 
normal subject^ and will sometimes volunteer that pain relieves him. Spinal 
discomfort, ha the form of the back which always aches and is never out of 
consciousness, is frequent. Abdominal sensations are so usual as to have 
given origin among the ancients to the term “ hypochondria.” 

CirMatory disturbances . — The blood-pressure^ is invariably low. I am 
of opinion that a high blood-pressure is incompatible with the develop- 
ment of neurasthenia. The low blood-pressure often entails sensations of 
giddiness, especially on sudden alterations of position, and is perhaps respon- 
sible for the cold, moist, bluish skin often seen in the extremities, and for 
the facial pallor and unhealthy appearance. 

Some of the patients, particularly those of the traumatic group, may show 
definite signs of hyperthyroidism, and perhaps tremors occurring in this 
disease are always of this nature*. I have seen every gradation between a 
pure neurasthenia and a definite Graves’s disease. Loss of appetite is usual, 
or the apptite may be capricious — ^to-day ravenous and gone to-morrow. 
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Discomfort after meals and aigorexia are frequent, and wlysn severe may lead 
to great emaciation, such as may seem only^compatible with serious organic 
disease. There is more or leas insomnia, or distressful dreams and nightmare, 
after which the patient awakes stillimore weary andMlepressed. The morning 
is the worst period of the day with all neurasthenic subjects, and sometimes 
as the day goes on fife becomes nlatively tolerable. Neurasthenia is not 
infrequently associated with hysterical manifestation, which is not surprising, 
considering that so maiiy causal factors, such as^emotional upset, overstrain, 
fright, injury, etc., are common to the two diseases. In some cases the symp- 
toms of these two conditions arc so intimately blended that the patients might 
with equal justice be placed in the category of neuras^enia or of hysteria. 

There are no objective signs in the nervous system., and the presence of 
any such signs should at once call into question this diagnosis. Evei^ degree 
of the disease may exist. The slighter forms when transient are often 
expressed when we are tired out, overwrought and want a l^oliday ; and 
when permanent, pass as individualities of temperament, or as gloomy, 
irritable and complaining disposition. The subjects of the slighter forms, 
especially of congenital neurasthenia, may be capable of very brilliant woi^ 
and accomplishments. In its severest forms, neurasthenia may lapse into a 
condition in which all eiiort, mental and physical, becomes imyiossible, and the 
patient is bedridden and practically amentic. In this state there may be 
rniicli negativism. Food is often refused and there fnay be constant vomiting, 
and the dejecta may be passed into the bed. • 

The term “ psycliasthenia is in frequent use for those cases in which the 
manifestations arc upon the mental side only. As every gradation occurs 
between these case's and those in which the symptoms are mainly physical, 
there seems to be no reason for regarding psychasthonia as other than a 
variety of neurasthenia. 

Diagnosis. — With reasonable care and a sulficieutly broad outlook, the 
diagnosis of neurasthenia presents no peculiar difficulties, exc(3pt in the 
possible vagueness of the early symptoms. For the causes are, as a rule, 
definite and conspicuous, and the symptoms when well marked are pathog- 
nomonic, and there is a complete absence of any organic sign. Before enter- 
ing upon a diagnosis of this malady, it should be fully realised that the loss 
of bodily feelings of well-being, and the easy fatigue and incapacity which 
characterise it, may be expressions of many organic diseases, and that these 
are also very prevalent as early symptoms of mental diseases. A careful 
search should therefore be made not on one occasion only, but repeatedly, 
for signs of organic disease. Addison’s disease, when occurring in a fair 
subject without conspicuous pigmentation, has been repeatedly mistaken for 
neurasthenia, but can be*at once distinguished by the extremely low blood- 
pressure. Any occult disease which interferes with bodily metabolism may 
produce neurasthcnia-like symptoms. Those concerned with life assurance 
are of opinion that tuberculosis in its earlier stages, and under the name of 
neurasthenia, often comes before them, but from the side of neurology I 
have not come across this error iif diag: osis. Tumours of the brain, when 
involving the frontal and the temporal lobes, may cause little in the way of 
general intracranial symptoms, but marked symptoms of inattention, dullness 
and incapacity such as may be attributed to neurasthenia. The distinction 
here is to be made by repeated examination of the optic disks for definite 
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signs of intracranial tumour. 'General paralysis of the insane often com- 
mences with depression, bodily discomfort £nd incapacity for sustained 
exertion. Examination of the blood and cerebro-spinal fluid will settle the 
diagnosis. The distinctiqn for the early stages of chronic insanity may be so 
difficult as to be well-nigh impossible. The circumstances of the individual 
case and the presence of a definite capse for neurasthenia are important 
aids. The presence of exaltation and grandiose states excludes neurasthenia, 
for no neurasthenic is ever exalted or grandiose. Moral degeneration, 
as shown by shamelessness and criminal acts, always excludes neurasthenia, 
as does also any definite delusion.'' The distinction from hysteria is simple, 
for the symptoms of the two maladies are quite different. They, however, 
frequently coexist. ^ 

Couf;Se and Prognosis. — In all cases except the congenital ones, the 
prognosis as to both life and cure is good, and even when the disease is con- 
genital it may be greatly benefited. Many men and women are mildly 
neurasthenic 'for years, and yet do their duty in the world, and not infre- 
quently a great work. Much of the world’s work has been done by invalids, 
rfiany of them congenital neurasthenics. The usual event is gradual im- 
provement so soon as removable factors can be eradicated and appropriate 
treatment applied. In the neurasthenia which may follow acute illness, 
recovery is usually rapid and permanent. The danger of recurrence is con- 
sid(!rable where causal factors remain active, in congenital cases, and in the 
cases in which th:3re have been many previous breakdowns. 

Treatment. — Prophylactic , — Those children who may be handicapped by 
a defective heritage should be guarded during their development by the 
paying of strict attention to moral and physical hygiene, and to education, 
discipline and occupation. When later they enter actively into more 
strenuous work, limitation of mental and physical exertion should be in- 
sisted on, and anxiety and worry avoided. Healthy sports of all kinds are 
advantageous. In cases in which grief, fright or accident has severely shaken 
a person, rest and quiet with careful attention to nutrition, and an abrogation 
of all work and responsibility and the securing of adequate sleep, are certainly 
measures^ likely to avert neurasthenia. This prophylaxis is too often omitted 
after accidents and injuries, and when applied it should not be discontinued 
too soon. 

Curative. — Rest, both physical and mental, the securing of peaceful 
sleep, the res]^oting of appetite, careful feeding, and the administration of 
stimulants, in the form of strychnine, glycerophosphates and thyroid pre- 
parations, together with the bromides, which by cutting off the edge of the 
discomfort lessen the distress, are the most important measures. The 
patient always improves more rapidly when nursed by strangers knowhdge-^ 
able in his malady, and away from his own home. But isolation as laid down 
in the Weir-Mitchell treatm^uit is strongly to be deprecated, except in rare 
and special cases. Far better surround him with a wise, sympathetic and 
changing audience, to whom he can lay bare his troubles, and who are able 
to take his mind from hims(‘lf. Again, the nature of the rest to be ordered 
is a matter for careful consideration. In exhaustion conditions, complete 
rest in bed is grateful to the patient and should always be adopted. To 
sonfb people, however, idleness is torture, and to give them rest you must 
give them something to do. Inanition is one of the chief perpetuators of 
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neurasthenia, and some cases are only to \k cured by putting them back 
to work by degrees, and wi«h encouragement and medltinai aid. 

Massage is very useful in those patients Who like it, and are soothed and 
comforted thereby. Its physical effect is important, and it serves both 
to pass time and to satisfy the patient that somefliing active is being done 
for him. The personality of the applicator is, therefore, by no means 
negligible. To those patients who liaj^e being touched and, therefore, dislike 
massage, it does more harm than good. Hydrotherapy and electrotherapy 
are useful, provided they are not distasteful to the patient. Organotherapy 
has been much vaunted and greatly employed. It is certain that all of 
the preparations which have been used, both orally and by injection, are 
stimulants of metabolism and, therefore, are useful^ That they have any 
specific effect upon neurasthenia is far from proved. Some of them owe their 
value entirely to the thyroid content, usually very insufficient. 

The patient should always be kept under observation and strict treatment 
until there is some sign of improvement. It is a mistake to order forthwith 
a cliange of air and scene when the patient is not well enough to make any 
advantage of it ; often such a course will aggravate the malady. Onae 
improving steadily, such measures arc of great value, and in proportion to 
the joy of anticipation and the satisfaction that they may bring. 

James Collier. 


LOCAL LESIONS OF THE SPINAL CORD 
COMPRESSION OF THE SPINAL CORD 

In compression the lumen of the spinal canal is reduced in a small part of 
its vertical extent, and the spinal cord is injured at this point, either directly 
by pressure, or indirectly by interference with its vascular supply. With 
the exception of acute inflammation of the membranes, all the extramedullary 
lesions of the spinal cord come under this heading. 1'he characteristic 
clinical feature of compression is the combination of two sets of phenomena : 
local or root symptoms in those regions supplied by the roots arising from 
the cord at the level of the lesion, and remote or cord symptoms due to 
interruption of the conducting paths in the white matter. ,It is convenient 
to divide this subject into two parts — slow compression and Compression of 
rapid onset. 

Slow Compression 

The commonest causes are tuberculous spinal caries, vertebral tumours, 
meningeal tumours and cysts ; rarer causes are aneurysm, gumma, leukaemia, 
Hodgkin’s disease, Paget's disease, syphilitic caries, spondylitis deformans, 
and other chronic inflammations of the bones and joints of the spine, 

Etiology and Pathology. — J. Tuberculous spinal caries {PoiCs disease), 
— Spinal caries is the most frequent cause of slow compression. It occurs * 
most often in children, but is common in adults, and may begin late in ^ 
life. Signs of injury to the cord develop in about 1 case in 20,# and 
are usually preceded by obvious deformity of the spine ; but in many cases 
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the 7 appear before disease the bone is sifspected. Rarely paralysis 
comes on for the %rst time in^an adult wh^ has had a curvature since 
childhood. 

The cord may b*e darr^aged by direct pyessure of displaced bone, or by an 
abscess beneath the periosteum of the diseased vertebrse ; but in almost all 
cases the injury is indirect, and results frpm oedema of fhe cord, arising from 
interference with its blood supply by ^tuberculous granulation tissue, which 
forms on the outer surface of the dura mater and 'nils tlie epidural space 
(pachymeningitis externa). *'The functions of the cord may be temporarily 
deranged for long periods by this oedema, without permanent damage 
to the nervous tissues ; hence, when the disease is cured, the oedema 
subsides and the cold recovers. In cases of greater severity necrosis 
of the ijervous structures follows thrombosis of the vessels, or prolonged 
pressure causes atrophy of nerve roots, and complete recovery is im- 
possible. 

2. Tumours of the vertebral column . — Vertebral tumours are about twice 
as common as all the other forms of extramedullary tumours together, and 
almost all of them are malignant. Carcinoma is always secondary, and is a 
frequent and distressing complication of cancer elsewhere. A very small 
primary carcinoma, e.g. of the breast, thyroid or prostate, may produce exten- 
sive disease of the vertebrae^ and signs of compression may appear before the 
existence of the primary growth is suspected. On the other hand, they may 
appear several y^ars after complete removal of the primary growth, and may 
be the first evidence of a recurrence. Sarcoma, the commonest form of 
primary growth, begins in the bone or periosteum of the bodies or laminae, 
often in several at once, or simultaneously at different levels. Secondary 
sarcoma arises by metastasis from sarcoma elsewhere, or by direct extension 
from a growth in neighbouring soft parts, e.g. of tumours in the mediastinal 
and retro-peritoneal spaces. 

The growth of vertebral tumours is usually rapid, arid extensive portions 
of the spinal column may be completely destroyed. The cord is compressed 
by the growth itself, by displaced bone, or by a process of the growth which 
invades t*he spinal canal through an intervertebral foramen. As a rule, the 
dura mater sets bounds to its inward extension. Benign tumours of the 
spine are rare. They usually grow forwards, but occasionally an osteoma, 
a chondroma, or an exostosis produces signs of compression. 

3. Meningml' tumours . — These are divided into two groups— intradural 
and extradural. The first are twice as common as the latter, and more than 
half of them are simple, encapsuled, and easily removable. Myxoma, fibroma, 
sarcoma^ endothelioma, and psammoma are common. Other forms are 
rare. In most cases they lie posterior or postero-iateral to the cord, and 
are seen when the cord is exposed by laminectomy ; but in a few cases they 
lie in front and may escape detection. 

Sarcoma is the commonest extradural tumour. It is sometimes en- 
capsuled, but more often it is a diffuse growth difficult to remove. 

These tumours usually grow very slowly, and several years may elapse 
between the onset of the first symptom and the time when an accurate 
diagnosis can be made. They do not invade the substance of the cord, nor 
pentoate the dura, nor give rise to metastases. 

4. Cysts, — Cysts, parasitic and non-parasitio, may compress the cord 
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and produce symptomB indisjinguishable from those of jolid tumours. In 
some countries hydatid cysts form a high proportion of all spinal tumours. 
They may invade the spinal canal from adjacent soft parts or from the verte- 
brflB, or arise primarily in the membranes. Theja are often multiple, and 
are nearly always extradural. Cysticercus cysts, which are very rare, are 
usually single and iiStradural. Noii-parasitic cysts are collections of fluid 
contained within slightly thickened adherept membranes. They are among 
the most frequent of 'ftpinal tumours. They jirc most likely a result of 
circumscribed inflammation of the pia-arachnoid, and have been known to 
follow an injury; but their aetiology is o1)scure. The cyst is often opened 
inadvertently during operation, and the only evidence of its former presence 
is flattening of the cord and atrophy of the nerve roofJfe at the point where a 
solid tumour was expected. Sometimes the position of the cystican be 
inferred at operation, from the absence of normal pulsation below it. On 
puncturing the membranes in this position fluid escapes under pressure, and 
the pulsations reappear. The name meningitis serosa circumscripta is applied 
to this condition. 

5. Aneurysm of the aorta is a rare but well-known cause of spinal com* 
pression. The dorsal region is most often ailected, three or four vertebral 
bodies being slowly eroded until the dura m«tcr is exposed. Ru])ture into 
the spinal canal has been observed. Berry aneurysms upon the surface 
vessels of the cord occurring in connection with ticcult coarctation of the 
aorta have been many times recorded. The pathognomonic eign of this cause 
of compression paraplegia is the high arterial blood pressure in the arm as 
contrasted with the low pressure in the leg. 

6. Syphilitic caries . — Gunimata and caseous masses of syphilitic origin 
in the bones of the spine may cause a condition not unlike that of tuberculous 
caries. It is very rare, and usually occurs in the cervical region where the 
cord may be compressed. 

Symptoms. — I^xthaduhal CoMruKSSiON. — Local or root symptoms . — 
Pain in parts supjilied by the sensory roots arising from tiie cord at the level 
of the lesion is often the first symptom. It may }>c a dull ache, a feeling 
of constriction, a sharp cutting pain, or pain so severe as to be almost un- 
bearable. It is often brouglit on or greatly increased by movement of the 
spine or by coughing. The skin in the painful area is sometimes hyper- 
sensitive at first, but very soon its sensibility is diminished, while the pains 
persist (ansesthosia dolorosa). The nerve trunks are not tendf^r|iB in ordinary 
neuralgia. Severe pains are rarely absent in cases of vertebral tumour. 
In spinal caries they are usually absent or slight. Injury to the motor cells' 
or anterior roots leads to weakness, wasting and loss of tone in the corre- 
sponding muscles. In s6me cases root symptoms are absent throughout 
the course of the disease, and the first eflects of compression are referable 
to interruption of the conducting paths in the cord. 

Remote or cord —Although all the tracts are submitted to 

the same degree of compression, their functions are not impaired at the same 
time. While variations are common, the symptoms usually arise in the 
following order : first weakness and spasticity in the lower limbs, then im- 
pairment of sensation, position and passive movement, temperature, pain 
and touch being afiected in this order. Defective sphincter control olten 
precedes and sometimes follows sensory loss. 
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Motor symptoms. — Intcrru])lion of the pyraitiidal tracts produces spastic 
paraplegia in parts^'bclow the lesion. The clinical features are — (1) diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution of 
muscle tone and ih the^ttitude of the jimbs ; (3) changes in the tendon 
and skin reflexes ; (4) the occurrence of certain involuntary and reflex 
movements. i 

To understand the phenomena oi s])aHtic paraplegia it is essential to 
remember that the muscles of the lower limb are divided into two distinct 
groups — the flexors and the ‘extensors — and that the muscles which dorsiflex 
the foot and toes are physiologicaRy flexors, while the corresponding plantar 
flexors are extensors, in all that follows these important muscles will be 
grouped according to this nomenclature. 

1. Lpss of voluntary power varies from slight weakness of one group of 
muscles to complete paralysis of both limbs, and depends on the degree of 
damage to the pyramidal tracts. It usually begins in the distal segments 
of the limb, jind is greater in the flexors than imthe extensors. 

2. The tone in all the muscles increases early, and is greatest in the ex- 
tensors. Hence an early symptom is general stifiness of the limbs, especially 
a difficulty in flexing them. If the limbs are handled passively, the resistance 
to flexion is found to be greater than to extension. As power diminishes 
spasticity increases, until at length the limbs are held constantly in an 
attitude of complete exteDjsion. This combination of weakness and spasticity 
with extended lo^wer limbs is known as “ paraplegia in extension.” 

3. Exaggeration of the tendon reflexes is a constant early sign. The 
abdominal reflexes below the level of the lesion and the cremasteric reflexes 
are lost early. Tlie normal plantar reflex is also lost, and is replaced by 
a different kind of reflex — Babinski’s sign, the “extensor” plantar 
response. 

As the damage to the cord increases, and when certain extra- pyramidal 
motor tracts are affected, the extensor muscles gradually lose their tone, 
for which connections with the brain-stem through these extra-pyramidal 
tracts are essential, while the tone in the flexor muscles, which depends on 
a reflex g-rc which is purely spinal, is retained. The result is that the knee- 
and ankle- jerks, which indicate tone in extensor muscles, are lost while the 
reflexes from flexor muscles (hamstring-jerks) persist. At the same time, 
in some cases, the limbs are gradually drawn up by the unopposed action of 
the flexors, j'his combination of weakness and spasticity with flexed lower 
limbs is known as “ paraplegia in flexion.” At first the flexed position is 
occasional — flexor spasms — later it becomes constant, but is still due entirely 
to excess of tone in the flexors. Finally, contractures occur in the muscles, 
and the deformity becomes permanent. In maDiy cases of compression 
the stage of paraplegia in extension gradually merges into one of complete 
flaccidity of all the muscles, without the occurrence of paraplegia in flexion, 
and all the tendon reflexes are lost. 

4. While the limbs arc still rigid in extension, the commonest involuntary 
movement is a spontaneous clonus of the extensor muscles, in which the 
whole limb trembles as it does when ankle clonus is elicited in a case with 
marked spasticity. In the later, stages, where the extensor muscles are 
begfaming to lose their tone, a new kind of movement appears, in which the 
limbs are drawn up suddenly from time to time by an involuntary contraction 
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of the flexor muscles — flexor spasms. Furtl/er, by appropriate stimulation 
many reflex movements can Be produced in the paralysed limbs. The most 
important of these is the “ flexion reflex of^the lower limb.” It is elicited 
most easily by stimulating the out^r border of the gple by firm pressure or a 
pin-prick, and in its complete form consists in flexion of the hip and knee, 
dorsiflexion of the fo.pt, and an upward movement — so-called extension but 
physiological flexion — of the great t^^e. When the damage to the motor 
tracts is slight, when tlje limbs are rigid in extension and the movement of 
flexion is prevented by the hypertonus of the* extensors, or when almost 
all reflex activity has disappeared, the rdflex appears in its minimal form. 
A part of this minimal response is an “ extension ” of the great toe. The 
normal plantar response is obtained from the sole al^me. The pathological 
reflex, of which the “ extensor ” response is a j)art, may be obtained ^ot only 
from the sole, but when well develo])cd by stimulating the skin and deeper 
structures on any part of the lower limb. In the light of this the nature of 
many reflexes which have been described as isolated signs df pyramidal 
tract disease, e.g. the “ extensor ” plantar response, Oppenheim’s and 
Gordon’s signs, and many others, becomes clear. In all of them a stimuli* 
is applied to some part ot the lower limb, and the response is a flexion reflex, 
whose most obvious component is “ extension ’* of the great toe. It is 
unfortunate that the term “ extensor response ” is commonly used to describe 
a movement which is physiologically one of flexion* 

Sensory symptoms . — Sensory loss may ap])ear first in t^ie area supplied 
by the roots arising from the cord at the level of the lesion, or in parts below. 
As a rule motor distinbani'o is severe before any remote sensory loss is found. 
In some cases, especially of sj)inal caries, the limbs are completely paralysed 
before sensation is affected. The reverse condition, severe sensory loss with 
slight motor disturbance, does not occur in compression. Remote sensory 
loss appears first in one of two positions. In most cases the soles first become 
less sensitive, then tlic legs, and later the thiglis. In a smaller number the 
loss appears first over the lower sacral segments, and extends upwards in 
segmental progression. When both sides arc equally compressed all forms 
of sensation may suffer equally ; but in most cases position and passiye move- 
ment, temperature, pain and touch are impaired in this order. 

If one side of the cord is more affected than the other the signs are those 
of a modified Brown -Sequard syndrome with the superficial sensory loss 
greatest in the limb in which most power is retained, andflcjps of position 
and passive movement greatest in the weaker limb. Ultimately, whatever 
the order of loss at the beginning, as the compression increases, sensation 
of all kinds is diminished or lost in all parts below the lesion. In exceptional 
cases the skin in the dis^iribution of the lowest sacral segments retains its 
sensibility when the loss in all other parts below the lesion is severe. Such a 
distribution of sensory loss suggests a lesion damaging the more mesial 
fibres of the sensory path. Occasionally the onset of symptoms in extra- 
medullary compression is rapid, and severe paraplegia develops in a few days. 
This is seen most often in cases of sarcoma of the mediastinal or retro-peritoneal 
spaces where the growth, which has infiltrated one or more vertebral bodies, 
surrounds the dura and produces oedema of the cord. In cases of rapid 
onset the limbs are flaccid from the beginning, and the tendon jerks* are 
diminished or lost. 
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Intradural Compression. — When the pressure is equal on both sides of 
the cord, the symptoms are the same as in extradural compression. If one side 
is affected before the other, as oy tumours growing from a nerve root, the 
symptoms are at fil'st unilateral, and in n^any cases spasticity and weakness 
are confined for a long time to the lower limb on the same side as the tumour. 
Occasionally alterations in subjective sei^sation (parsost/aesise) in the limb of 
the opposite side precede motor symptoms by a considerable interval, 
and form the grounds for the patient’s first complaiilo. 

At a later stage the following characteristic syndrome appears : 

1. A band of sensory loss, on* the side of the tumour in an area corre- 
sponding to the distribution of the sensory roots arising from the cord at the 
level of the lesion, oftdh with root pains in the same area. 

2. Weakness and spasticity confined to or greatest in the limb on the 
same side (pressure on the pyramidal tract). 

3. Diminished sensibility to temperature, pain, and touch on the oj)posite 
side (pressure on tlje crossed sensory tracts). 

4. Impairment of the sense of position and passive movement in ihe 
\^eaker limb (pressure nn uncrossed sensory tracts in the posterior 
columns). 

As the compression iiicreases both limbs become weak, S])a8tic, and in- 
sensitive, and the symptoms progress as in ext radura I compression . Examina- 
tion of the cercbro-spinalofluid often reveals a condition wliich is practically 
pathognomonic of compression- the loculation syndrome of Froin. This 
consists, in its complete form, in an increase in the amount of albumin with 
absence of or slight increase in the number of cells, and a yellow colour 
(xanthochromia) in tlic fluid. The normal amount of albumin is about 
0*025 per cent. In compression it is often increased a hundredfold or more, 
and readings above 1 per cent, arc very common. A low cell count and 
0*1 per cent, of albumin arc very strong evidences of compression, and as the 
amount increases the diagnosis becomes more certain. Xantliochromia is 
common ; but it occurs in other conditions, and its value as a sign is slight. 
These changes are found in tlie fluid only below the site of compression. 

Diagnosis. — A complete diagnosis estalilishcs — (1) the existence of 
compression ; (2) its situation ; (3) its pathological nature. 

1. When signs of injury to the cord or nerve roots are found associated 
with disease of the spine at a compatible level the diagnosis is obvious. 
When root p^iiffe are the only symptom the diagnosis is difficult. They are 
often falsely interpreted as referred pains, or as indications of disease in the 
painful part itself. I’hus angina pectoris, gall-stones, pleurisy, renal colic, 
hip-joint disease and other painful conditions have been diagnosed, and 
unnecessary operations have been performed. Fain of root distribution 
should always arouse suspicion, and provoke a careful examination of 'the 
spine and of the nervous system. 

If the signs are those of spastic paraplegia, spinal syphilis, disseminate 
sclerosis, syringomyelia and amyotrophic lateral sclerosis must be excluded. 
In almost every case this can he done in one^troke hy examination of the cer^o- 
spinal fluid. Patients with removable spinal tumours are still allowed to 
develop incurable paralysis, because this examination is not made. Such 
an bmission in a case of paraplegia of doubtful origin amounts to neglect. 
The loculation syndrome in the fluid is almost pathognomonic. It is never 
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absent in chronic cases, and^is never found in any of ^he focal or system 
diseases, for which compression might be mistaken. 

Spinal syphilis is detected by examination of the blood and cerebro- 
spinal fluid. Valuable time may Jne lost, however^ or an irretrievable error 
made, when the blood of a patient with a removable tumour happens to react 
positively to Wasse^^mann’s test. (In a series of cases operated upon by 
Sargent at- the National Hospital, tho reaction was positive in four patients 
from whom a non-syph>litic tumour was removed. 

Disseminate sclerosis may present the picture of progressive spastic 
paraplegia with considerable sensory loss, and confusion between it and 
compression by slowly growing tumours is common, each disease being 
mistaken for the other. The more serious error is to mistake the curable 
for the incurable disease. It is advisable to feel dissatisfied with the diagnosis 
of disseminate sclerosis, so long as the symptoms are purely spinal, and to 
re-examine the patient at intervals in the hope of finding evidence of a simple 
tumour. The transient nature of the early symptoms and the presence of 
signs of cranial nerve troubles serve to distinguish disseminate sclerosis in 
most cases. Slight nystagmus must not, be accepted as decisive evidende 
against tumour, as it is common in compression, especially of the cervical 
region. 

Amyotrophic lateral sclerosis simulates compression in the cervical 
region, in that wasting in the muscles of the hands and arms is associated with 
signs of spastic paraplegia in the lower limbs ; but is distinguished by ex- 
aggeration of the tendon reflexes in the wasted arms, by fibrillary tremors 
in the muscles, and by tlie absence of objective sensory disturbances. 

Syringomyelia is easily recognised by the characteristic sensory changes. 
Dissociation of sensation to the degree which is common in this disease is 
never seen in extra-medullary lesions. 

2 . Segmental Diagnosis. — As the motor sensory and reflex functions of 
each segment of the cord are known, the level of the lesion can be deduced by 
noting; the highest yjoint at which these functions are iinjiaircd. 

Motor localisation . — Each segment of the cord contains nuclei for several 
muscles, and most muscles receive nerve fibres from more than one root ; 
but as each muscle seems to have one main root of supply, the weakness, 
wasting and loss of tone vary in distribution with the segment affected. 
The muscles which suffer most when the corresponding segment is damaged 
are named hereunder : * , 

Supraspinatus, infraspinatus. Biceps, deltoid, brachialis anticus, sup- 
inator longus. Cj. I’ronators of forearm. 67. Triceps, extensors of wrist 
and lingers. Cf^. Mexors of wrist and fingers. J\. Small muscles of the 
hand. TnSercostal muscles. -Muscles of abdominal wall. 

llio-psoas (mainly L^). L^. Adductors of thigh. Abductors of tni^h, 

extensors of knee. L5. Hamstrings. 8y (Jlutei — calf muscles. S^. Anterior 
tibial muscles — peronei — small muscles of foot. 

Wasting of the muscles in an intercostal space is a valuable guide, as the 
muscles of each space are innervated from one segment alone. If the lesion » 
is at the level of the ninth dorsal segment the rectus abdominis is paralysed, 
below a point about an inch above the umbilicus. In such a case, when an'* 
attempt is made to raise the head against the resistance of a hand placdd on 
the forehead when in the supine position, the upper part contracts and the 
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umbilicus is drawn upwards (excursion of the pmbilicus). If the lesion is at 
the twelfth dorsal segment tliei entire rectus contracts, but the iliac regions 
bulge, owing to paralysis of the lower part of the oblique muscles. 

Localisation by changss in the reflexes. -f^Ahove the lesion the reflexes are 
normal, at its level they are diminished or lost, below it the skin reflexes are 
diminished or lost, and the tendon reflex^j are exaggerated. The segments on 
which important reflexes depend are : 

Biceps- and supinator- jerks. C^. Pronator-jerks. C\. Triceps- jerks. /->7.ia. 
Abdominal rellexes. Lg. Cremaster reflexes. Lg. Knee-jerks. S^. Ankle- 
jerks. Plantar reflexes. 

Sensory localisation . — The sensory areas supplied by each segment of the 
cord ar^shown in the diagram on the opposite page. Root pains in the dis- 
tribution of one or more of these areas form a sure guide to the affected segment. 
When they are absent, the level of the le.sion is determined by ascertaining the 
highest point at which sensation is impaired. Very often when the two sides 
qf the cord are compressed unequally the anaesthesia is confined to one side, 
or extends higher on one side than on the other. In these cases, when the 
segmental diagnosis is made from the sensory signs alone, the lesion, a tumour 
for example, is found several segments higher than the point indicated by the 
signs. The uppermost limit of sensory loss in these circumstances does not 
correspond with posterior^ roots injured by the tumour— if it did, the localisa- 
tion would be accurate — but is a result of interru})tion of the sensory paths 
in the cord, and the discrepancy in the signs is due to the oblique couise 
taken by the sensory fibres in crossing the cord. In the mid-dorsal region 
the decussation for pain and temperature is complete one segment above the 
point of entry of the root conveying these impressions to the cord, that for 
touch in two segments. As the cord is ascended, crossing takes place more 
slowly, until in the upper cervical region impulses which enter together in one 
root ascend on the same side of the cord for five or six segments before all of 
them reach the opposite side. At all levels pain crosses soonest, then cold, 
then heat, and touch slowest of all. 

It follows that in unilateral lesions the upper level of the anaesthesia 
on the opposite side of the body, caused by injury to sensory paths in the 
cord, is below the segmental level of the injury. Also that the level is higher 
for one form th|in another. The fibres which cross slowly escape by ascend- 
ing beyond the lesion on the uninjured side before they cross, while those 
which cross quickly are caught after crossing. Hence the level of sensory 
loss is highest for pain and lowest for touch, with temperature intermediate. 
Occasionally the tumour is found below the leyel predicted. In these 
cases the functions of the segments above the lesion are impaired by 
cedema. 

Surface anatomy . — If the cord is to be exposed at the level of the affected 
segments their relation to the spinous processes of the vertebrae must be 
known. This is obtained as follows : In the cervical region to the number 
of the spine add 1 — the fifth cervical spfiie lies over the sixth cervical seg- 
ment ; to the number of the upper five dorsal spines add 2 — the fourth dorsal 
spiqc lies over the sixth dorsal segment ; down to the tenth dorsal spine add 
3 — the tenth dorsal spine covers the first lumbar segment. The eleventh 
dorsal spine corresponds to the third lumbar segment, and the twelfth to the 
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first sacral. The cord termipates just above the level pf the first lumbar 
spine. 

Intrathecal injection of lipiodol. — ^The upper level of a lesion which naiTows 
or obliterates the lumen of the spinal canal can b* ascertained by injecting 
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lipiodol through the occipito-atlantoid ligament into the subarachnoid space, 
the lipiodol falls rapidly to the point of constriction, where it is arrested 
and can be seen clearly by X-Rays. If there is no constriction it falls to the 
bottom of the thecal space, where it remains indefinitely and does no harm. 
This procedure is of great practical value when the existence of a compressive 
lesion or its exact site is in doubt. 
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3. Diagnosis the Cause of Compression.— When spastic paraplegia' 
devdops in a patient who is kripwn to sufEer irom spinal caries^ the cause is 
obvious; but when it precedes the appearance of signs of bone disease the 
diagnosis is difficult. liUcall cases of com^ession the spine must be examined 
repeatedly for deformity, tenderness and limitation of movement. If tender-^ 
ness is found constantly in the same pkice, and the dcrvous symptoms are 
compatible with disease of the u;iderlying segments, disease of the bones is 
almost certain. In young persons disease of the spiife is usually caries and in 
adults caries is also the commonest cause ; but tumours of the spine and 
aneurysm must be excluded. Severe root pains are rare in caries but are 
the rule in vertebral new-growths. An aneurysm would present other signs. 
An X-Ray picture wih usually demonstrate the presence and nature of the 
bone dii.aase. 

Vertebral tumours . — When root pains occur in a patient with malignant 
disease, or from whom a malignant growth has been removed, the diagnosis is 
clear. Mistakes are easily made when pains are the first symptom, as their 
root origin is not recognised. Diminished sensibility in the painful area 
indicates the nature of the pain, and this directs attention to the spine, where 
tenderness or deformity is discovered. As most vertebral tumours are 
secondary, the next step is to examine the parts where carcinoma is common, 
remembering that a small primary growth, e.g. in the breast, thyroid or 
prostate, may give rise ‘to widespread metastases in the bones. In the 
absence of a hia^tory or signs of new-growth in other parts, the diagnosis is 
founded on the combination of local tenderness or deformity and rigidity of 
the spine with root or cord symptoms. The severity of the root pains, 
and their great aggravation by movement, are characteristic. 

Meningeal tumours . — Severe pain of root distribution is present in many 
cases, and when this is followed after some time by spastic paralysis of slow 
onset and steady uninterrupted progress, affecting first one leg and then the 
other, the combination and especially the course of the symptoms are almost 
pathognomonic. In caries the root pains are rarely severe, signs of bone 
disease are rarely absent, the paralysis is usually bilateral from the beginning, 
and is severe before any sensory loss is found. The distinction from vertebral 
new-growth may be impossible when the latter occurs without bone symptoms 
or X-Ray signs. Practically the diagnosis between meningeal and intra- 
medullary tumours is impossible. If the signs and symptoms in any case are 
those of com]u:eWon, and an approximate indication of the level of the lesion 
can be given to guide the surgeon, then, if other obvious causes such as caries, 
aneurysm and vertebral tumour have been excluded, an operation must be 
performed. Until the lesion can be seen the diagno^sis is in doubt. 

Course and Prognosis . — Spinal caries . — The course of the bone disease 
does not always run parallel with the paralysis, and either may alter in 
severity independently ; but if the caries undergoes cure the paralysis usually 
diminishes. Considering the severity of the paralysis, the prognosis is favour- 
able and astonishing recoveries occur. The outlook is best in young people 
with disease in the dorsal region. Many recover completely, but more 
often, especially in adults, recovery, though considerable, is partial. So long 
as the lower limbs remain spastic in the extended position with exaggerated 
tendon reflexes the prognosis for complete recovery of power is good ; but if 
^the limbs become flexed, if they become flaccid, if the knee- and ankle-jerks 
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*tLTelosLl, if sensory l6ss is aev^e, or if there is wasting in 4he limbs following 
damage io lower motor neurones, the outlook is very bad. Many patients 
live for years with severe paralysis ; but life is constantly endangered by 
sepsis from bed-sores, ascending infections of the Jrinary tract, chest com- 
plications, and tuberculous disease in other parts. 

Vertebral tumours'^—WYien aarccima or carcinoma spreads to the verte- 
brae from surrounding parts the duratibn o&the disease isr measured in weeks 
or months, and death is*due to the primary condition. In primary sarcoma, 
and in some cases of carcinoma of the vertebrae, life may be prolonged for a 
year or two, and death is due rather to complications of the cord disease — 
bedsores, cystitis, etc. ^ 

The course of tumours of the meninges is often extremely slow. Root 
symptoms may precede paralysis by months or even years, and the vftakness 
may increase gradually for several years before walking becomes impossible. 
’Malignant growths are fatal, and simple growths equally so, if not removed. 
Most patients with simple tumours come to operation during the second 
year after the ojiset of the first symptom. The mortality after operation 
for the removal of simple tumours is very low in skilled hands. The prog- 
nosis for recovery of power depends in part on the duration of the weakness 
in the lower limbs. Complete recovery may be expected, if it has not lasted 
more than a year. When the paralysis is of longer duration recovery, though 
gratifying, is rarely complete. Nevertheless, full r6tuni of [lower has been 
seen after 3 years of severe paralysis. • 

Treatment. — Spinal caries . — This is to be directed to curing the bone 
disease in the hope that cure of the paralysis will follow. Complete rest on 
the back and fixation of the spine for many months is the routine treatment. 
The general condition of tlie patient is to be improved by fresh air, a liberal 
diet and cod-liver oil, iron and arsenic, and great care is to be taken to prevent' 
bedsores, cystitis and deformities of the limbs. For adults, especially if 
they are bread-winners, a more rapid cure is desirable. This is provided by 
surgery in Albce’s operation, or a modification thereof, in which a bone graft 
from the tibia is wired into a cleft made in the spines of the affected region. 
In this way fixation is effected, further deformity is prevented, and t!he time 
lost is reduced from a year or more to a few months. Adults sometimes 
recover after a short rest in bed, if a suitable jacket is worn to immobilise 
the spine. • 

Operation must be considered — (1) when a sudden increase ht deformity 
or severe root pains and great increase of paralysis come on together, and 
suggest pressure by displaced bone ; (2) when an abscess forms ; (3) when 
paralysis persists long aft^r the bone disease is cured, or when in an adult 
there is no improvement after 6 months’ rest ; (4) when- life is endangered 
by respiratory paralysis. 

Vertebral tumours . — In slowly growing primary growths of the vertebrea 
laminectomy is indicated to relieve pressure, or to prevent pain by cutting 
sensory roots or dividing the antero-lateral columns of the cord. The opera- 
tion is merely palliative, but is often followed by considerable temporary 
recovery. 

Meningeal tumours . — If the symptoms * suggest an intraspinal tumour, 
and a sdgmental diagnosis has been made, an exploratory laminectomy 
should be done in the hope of finding a removable tumour. 
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CoHPBESfilON OF RaFID OnSXT 

etiology. — The coiiilhnonest causes oi rapid compression are fracture or 
dislocation of the spine. 

Dislocations occur most often between the atlas aifi axis, or between the 
fifth and sixth cervical vertebras.* They are sometiipes incomplete, and thus 
may cause compression of f low onset. More often they are complete, and 
the cord is compressed between tke laminae of the dislocated vertebra, which 
is displaced forwards, and the body of the underlying vertebra. Fractures 
are commonest in th(^ lower dorsal and upper lumbar regions, and follow 
most often a fall from a licight on to the feet or buttocks. They also occur 
apparently spontaneously in spinal caries and in vertebral tumours. A blow 
on the back may fracture the vertebral arches, and cause compression of the 
cord. The degree of damage to tlie cord varies greatly. In most cases 
it is very severe, the cord being completely divided or the damaged part 
transformed into a soft hasmorrhagic pulp. 

Symptoms. — Sudden severe compression causes flaccid paralysis, 
sensory loss and loss of all reflexes in parts below the lesion. At first there 
is retention of urine, which is followed later by incontinence. Bedsores 
often develop with extreme rapidity. 

Prognosis. — The prognosis is always extremely grave in severe cases, 
death resulting In high cervical lesions from paralysis of all the muscles of 
respiration, in lesions at lower levels from sepsis following bedsores, or from 
infection of the urinary tract. 

Treatment. — When the t^gns arc those of complete division of the cord, 
treatment by operation is directly contra-indicated. If some voluntary 
power is retained, or if sensory loss is not absolute, operation may be con- 
sidered, especially if the compression is caused by fracture of the vertebral 
arches. The cord should be exposed in every case where the level of the 
fracture points to injury of the cauda equina. These roots being peripheral 
nerves have a chance of regenerating, and this may be enhanced by freeing 
them ffom compression by displaced fragments of bone. With skilled 
nursing, patients with complete division of the cord may survive and live 
for many years. Prevention of bed-sores, and of bladder infection is of first 

importance. ^ 

« 

SYRINGOMYELIA 

Definition. — Syringomyelia is a very chronic ?nd irregularly progressive 
disease of the spinal cord and brain stem, dependent upon a peculiar lesion 
of the grey matter, glial increase and the formation of irregular cavities 
being the most conspicuous features of this lesion. ^ Clinically, the malady is 
characterised by a deep loss of sensibility to pain and to temperature, other 
forms of sensibility remaining relatively unaltered, and by muscular atrophy 
and weakness of varying distribution in^the upper extremities, and further 
by spastic weakness of the lower extremities, owing to involvement of the 
pyramidal tracts at the level of the lesion. 

/Etiology. — Both sexes may be affected, and males are more prone to 
suffer than females. Heredity plays no part in its causation. Age is most 
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important, in that this diseai^ appears either to be congenitally installed, 
or to commence during the period of growth. It has been diagnosed with 
accuracy as early as the sixth year of childhood, and rarely if ever do the 
symptoms commence later than tlic^age of 30 years. ^ 

Pathology. — The primary lesions of syringomyelia are always found in 
that region of the spinal cord whick was originally occupied by the central 
canal, or in close connection with the Ventricular system of the brain stem ; 
and it is certain, therefore, that syringomyelia i.i referable to a pathological 
process affecting the central canal and itg surrounding glia, and that this 
pathological process, in many cases at least, i'^ installed before the completion 
of the development of the central canal of the nervous system. Two essential 
lesions and four other commonly occurring lesions make up the morbid 
process of this disease : • 

Essential lesions. — (1) Cavitation of the posterior part of the grey matter ; 
(2) gliosis, with liquefactive degeneration of the abundant .glia — other 
lesions commonly hut not invarifibly present ; (3^ degeneration of lower 
motor and vasomotor neurones ; (4) degeneration of lower sensory neurones » 
(6) distension of cavities producing pressure cflects ; (6) secondary ascending 
and descending degenerations. 

The seat of commencement of the disease is invariably in the dorsal grey 
matter of the lower half of the brain stem and upper half of the spinal cord, 
and most commonly of all, in the lower three cervicdl and upper three dorsal 
segments. The cavitation occurs primarily always in that^art of the grey 
matter which held the original central canal, namely, the region of the 
posterior commissure, posterior median septum and posterior horns. The 
cavities are roughly fusiform in shape, with the long axis in the length of the 
cord, and may be short or very long, single, multiple, or branched. When 
multiple, there is a tendency for the cavities to break into one another sooner 
or later. The contents of the cavities is a colourless or slightly yellow fluid, 
containing no cellular elements, and little or no albumin. Distension of the 
cavities may reach so great a degree as to cause the spinal cord to fill the 
spinal canal and press upon the bones, and in rare cases may cause such 
evascularisation as to produce complete transverse softening of tBe cord. 
It is the cause of extension of the cavitation, especially in the direction of 
length of the cord. 

The gliosis consists of a thick layer of neuroglial tissue, whiph everywhere 
surrounds the cavities, and which at their upper and lower liAiits extends 
some distance farther than the cavity, as a solid mass. Farther than this, 
in the regions aSected, solid masses of glial tissue of considerable size may 
be seen, and these appear, fiv^m their position to have developed from the 
collections of undifferentiated neuroglia, which, normally, occupy the position 
of the obliterated lateral horns of the primitive central canal. In the medulla 
and pons, such masses may be found anywhere in the reticular formation, 
and are especially frequent in the lateral region of the medulla, mesial to 
the restiform body and ascending root of the trigeminal nerve, where the 
vagus-accessory nucleus and the m&in afferent paths for pain and tempera- 
ture sensibility are situated. 

Degeneration of the lower motor neurones occurs in at least half the ca^es. 
It is most marked in the cervical and upper dorsal regions of the cord, and 
may be very local or extensive. It is commonly explained as caused by 
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the extension of tVo gliosis and cavitation intc^ ihe anterior horns of the grey 
matter, and by the distension fof the cavities exerting pressure upon these 
regions, and causing atrophy of the cells. To the pressure exerted by such 
distended cavities, are aleo attributed thecascending and descending degenera- 
tions which are commonly found in the pyramidal tracts below the level of 
the lesion, and in the posterior columns a^bove. f 

Tumour formation is not unc^mmt^n in cases of syringomyelia. Massive 
growth may be found in the^pons and in the spinal com. 

Symptoms . — Disturbances of ^ sensibility , — By far the most constant and 
characteristic feature of syringomyelia is a sensory loss of a peculiar kind 
which was n.amed by Charcot “ the dissociated sensory loss.** This is a 
lovss of sensibility to painful impressions and to thermal stimuli, while sensi- 
bility iSo touch, to vibration, to position, to passive movement and to the 
appreciation of location upon the skin, remain relatively or entirely intact. 
In other w'fjrds, those forms of sensibility which travel by a path crossing 
in the commissures of the spinal cord are lost, l)ecaiise the lesion of syringo- 
/nyelia destroys especially the region of the commissures, while these forms 
of sensibility which travel by paths which are uncrossed in the spinal cord 
and do not traverse the region especially affected by syringomyelia, but are 
conducted by the posterior columns, are not affected. Further, the lateral 
region of the dorsal reticular formation of the medulla, mesial to the restiform 
body and ascending root' of the fifth nerve, and a little ventral to these stnic- 
tures, is especially prone to llie lesion of syringomyelia, and it is this region 
which contains the whole path for pain and temperature sensibility from the 
opposite half of the body, and a lesion in this situation will produce heniian- 
algesia and hemithermansesthesia, while the paths for other forms of sensi- 
bility, situated mesially on either side of the raph6 of the medulla, escape. 
Again, the lesion excavating the ventral horn in any part of the cervical 
region may extend so as to interrupt the spinothalamic tract which lies 
immediately dorso-lateral to the ventral horn, and so cause loss of pain and 
temperature sense on the opposite side everywhere below the level of the 
lesion. 

The •destruction of the commissures in the lower cervical and upper dorsal 
regions produces the dissociated sensory loss symmetrically over the thorax, 
upper extremities, neck and face, the distribution varying with the extent of 
the lesion. The sensory loss over the face is explained in that the sensory 
root of the twgemiiial nerve has its ending in the upper three segments of the 
cervical spinal cord, and the pain and temperature sensibility of the face is 
interfered with if the posterior grey commissure in the region of these segments 
is damaged. Only rarely does the symmetrical seijsory loss extend below the 
thorax, for the reason that the spinal lesion does not often extend below the 
mid-dorsal region. The sensory loss will vary in depth, extent and symmetry 
of distribution according to the completeness, extent and symmetry of the 
lesion. . Thus, in early and slight cases, the sensory disturbance may not 
amount to more than a relative loss of pain and temperature confined to the 
hands and ulnar borders of the forearms; while in an advanced case there is 
usually complete inability to appreciate painful and thermal stimuli over an 
area which would bo covered by a sleeved jacket, and this area often extends 
over the neck and the face. Combinations of the “ sleeved jacket** sensory 
loss with hemianalgesia and hemithermandesthesia often occur in cases where 
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both the spinal lesion and the jnednllary lesion are present* The dissociated 
sensory loss makes its advent insidiously, and is often unnoticed by the 
patient and discovered for the first time on medical examination. Or it may 
appeal to the patient, who on bathing finds that ke appreciates heat and 
cold upon some parts of the skin and not on others. Not infrequently he 
finds that he 'injures himself or burni himself without noticing it at the time. 

Subjective sensibilfty is not often *affeated, and for the most syringo- 
myelia may be describe? as a painless disease; but there are very notable 
exceptions. Sensations of heat and cold, <^ull fixed pains, lasting neuralgic 
pains, and lightning pains in no way diflering from those of tabes, may 
occur. These pains are confined to the regions which are the seat of the other 
symptojns. Especially important in this connection are those cases in 
wliich the distension of the cervical spinal cord is so great as to caifte that 
structure to press upon the bones of the spinal canal. Here constant and 
often intolerable aching pain in the neck, upper extremities and j^horax may 
result, witli rigidity of the neck, and this may render life ao insupportable as 
to necessitate surgical interference for the relief of tne pressure. ^ 

Muscular atrophy . — This common clinical feature of syringomyelia is 
met with in considerably more than half the cases. It is wrongly described 
as a “ progressive ” muscular atrophy, for it is dependent upon the local 
lesions of the grey matter, and often does not progress beyond a certain 
degree, which may be slight. As may be gatherec^ from the nature of the 
lesions, though usually bilateral, it is often not symmctriclll, and may be 
entirely confined to one side. The intrinsic muscles of the hands and the 
muscles of the ulnar side of the forearms are first and most affected in the 
ordinary run of cases. The atrophy is often here confined, but it may extend 
up the arm ; but it is unusual for the w^hole upper limb to i)e affected. Some- 
times the shoulder muscles are first affected, and again the scapulo-thoracic 
and humcro-thoracic muscles may be early involved. The upper intcrcostals, 
and that section of the muscles which support the spine, supplied from the 
upper six dorsal segments suffer, but the scalenes seem generally to escape. 
The muscular atrophy is strictly limited, and is apt to become complete in 
the muscles affected. The lesions of the medulla may involve the motor 
nuclei of the cranial nerves. Atrophic paralysis of tlie muscles supplied by 
the vago-accessory nerve is far from uncommon, and the discovery of this 
paralysis in a young subject should always arouse susjncions of the presence 
of syringomyelia. The paralysis is unilateral and involves palate, pharynx 
and all the muscles of the larynx upon the affected side. Similarly but in 
much rarer cases, atrophic paralysis of the face, of the trigeminal muscles, of 
the sternomastoid and trg,i)eziu3 or of tlie hypogloswsal muscles may occur 
from a unilateral involvement of the corresponding motor nuclei. Fibrilla- 
tion in the affected muscles is said by most writers to be of common occurrence 
It has been conspicuous by its absence in most of the large number of cases 
which have come under our observation. One would expect it to be con- 
fined in syringomyelia to such times as the muscular atrophy is progressing. 

Contractures resulting from the muscular atrophy are commordy seen in 
the hands, and the deformity resulting tends towards the “griffin’s paw” 
type, but hardly reaches the degree seen ’in ulnar nerve paralysis, and is 
often much modified by trophic and vasomotor changes, and by the results 
of injuries and whitlows. 



1702 'diseases OE TriE NERVOUS SYSTEM 

The lower extremities escape so far as atrhphy of muscles is concerned. 
Spinal curvature is present in n),any cases. It Consists essentially m a kyphosis 
or kypho-scoliosis of the upper dorsal region, with a compensatory lordosis 
and lateral curve' in th(^lumbar region. «,Tbe upper convexity is to the left 
from the major use of the right hand. It is dependent upon paralysis of the 
trunk muscles, from involvement of th^^ anterior hor/is in the upper dorsal 
region, and, in addition, dystrophic changes in the b'ones may be factors in 
its production. It is more jnarked the earlier it continences during the period 
of growth, and where heavy manual occupation has been followed. 

Two other forma of paralysis may be met with in the upper extremity, 
either alone or combined with the atrophic palsy. The one is a spastic 
paralysis, usually incbmplete and often slight, due to the involvement of the 
crossed^ pyramidal tract in the lateral column of the cervical spinal cord, 
anywhere above the fifth cervical segment. The other is a peculiar and usually 
complete flaccid palsy of the hand without muscular atrophy, and presumably 
this is the result of a local lesion in tlie regibn of (Clarke's column and the 
posterior horn, which, on the one hand, destroys the terminations of the 
pyramidal tract in Clarke’s column, thereby producing the local paralysis, 
and, on the other, cuts the reflex arc from the posterior roots to the anterior 
horns, thereby rendering the paralysis flaccid; 

Trophic and vasomotor disturbances . — Thickening of the bones or a condi- 
tion of osteojiorosis and •brittleness may be met with. More often Charcot’s 
arthropathy occrars. It diilers in no way from the similar condition in tabes 
dorsalis, and is confined to the joints of the analgesic region, and affects the 
joints of the lower extren Hy only when there is a hemianalgesia from a lesion 
of the spinothalamic tract either in the cord or in the medulla. In syringo- 
myelia Charcot’s joints are seen chiefly in workmen who are engaged in 
occupations which constantly expose the analgesic joints to jarring and 
bruising. 

The most characteristic of the trophic changes consists in thickening of the 
subcutaneous tissue and of tlie skin itself, which is seen in the hands. The 
fingers become thick and swollen and lose their natural outline, the tips 
become* blunted, and the knuckle-folds thick and coarse, and some vaso- 
motor paralysis renders then unduly red, or even bine. They have been 
termed ** sausage-like ” fingers, and often stand out in contrast to the wasting 
of the intrinsic muscles of the hand. A similar condition affecting the whole 
hand is common, and was termed by Charcot the “ fleshy hand ” or “ main 
Bucculente.” The analgesic condition of the hands and the therroansBsthesia 
present expose them unduly to injuries and, since these injuries are likely 
to be 'linnoticed or disregarded, septic infection apses easily, and the results 
of injuries, burns and whitlows are frequently seen, giving rise to further 
deformity from scars, loss of the terminal phalanges, from whitlow's and con- 
tractures, and from sepsis extending to the tendons. 

The lower extremities usually present a slight spasticity, with the signs of 
involvement of the crossed pyramidal tracts. This docs not often produce 
much disability in the use of the lower Irmbs. In cases, however, where the 
lesions involve the lateral regions of the cord, either by direct extension or by 
the pressure of distended cavities, severe spastic paraplegia may result. 
And again, in very rare cases, such pressure may lead to total evascularisa- 
tion and total transverse lesion of the spinal cord with the appearance of a 
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complete flaccid paraplegia with incontinence, total sensory loss and absent 
deep reflexes. • • 

Sphincter trouble is usually absent, or sli*ght and occasional ; but in cases 
where paraplegia is severe any degree may occur. ^ 

The skij^ reflexes of the trunk are diminished or absent, and the plantar 
reflexes are .of the ex1|3nsor type, according to the degree of pyramidal involve- 
ment. Some degree at pes cavus is oft^n present. . The knee-jerks and ankle- 
jerks are increased, and^foot-clonus, etc., is* present. 

Considering that the efferent neurones of the*cervical sympathetic system 
have their origin in the brain stem, and tlfeir exit from the spinal cord in the 
lower cervical and upper dorsal segments, thus traversing the whole of the 
region usually affected by the lesion of syringomyeiia, the frequency with 
which paralysis of the cervical sympathetic occurs is easily unders^pod. It 
may be complete or incomplete, unilateral or bilateral, and is recognised by 
smallness of the pupil, narrowing of the ])alpcbral aperture (sympathetic 
ptosis), enophthalinos, and a peculiar flatness of expression on Hie side of the 
face affected, with decrease or loss of sweating. These signs are much more 
obvious when unilateral than when bilateral, for, in the absence of the contract 
which a normal side of the face gives, they are often overlooked when bilateral. 

Papillcedema has been recorded in several cases. It may be due to the 
occasional massive tumour formation within t])c skull case, to which reference 
has already been made ; but more often it is the result of the enlargement 
of the cervical region of the spinal cord, which may tightly ^11 the theca and 
completely obstruct the spinal outflow of the cerebro-spinal fluid, and so give 
rise to a relative hydrocephalus. Ophthalmoplegia is very rare, but it may 
occur, since the syringomyelia lesion may be found as high as th^ region of 
the third nucleus. Nystagmus is an almost constant feature of 83 n:ingo- 
myelia, as it is also of most lesions of the q^g-vical spinal cord. It may be due 
to pontine lesions of the brain stem, which interfere with the cerebellar 
connections, or to lesions of the cervical cord which involve cerebellar 
affereiits, and which interfere with the physiological connections between eye 
movements and neck movements. 

Morvan’s DivSEASE. — This variety of syringomyelia is so peculiar in its 
clinical aspect as to need especial description. In addition to the lesion of 
the spinal cord characteristic of syringomyelia, there arc intense changes in 
the periphery of the nerve trunks of the limbs. Instciad of the usual loss of 
pain and temperature sensibility, distributed in jacket form •upon the upper 
limbs and trunk, there is absolute loss of all forma of sensibility in the hands, 
wrist high, and in many cases also in the feet, ankle high. Progressive 
atrophy of the intrinsic muscles of the hands and feet occurs. Severe vaso- 
motor paralysis brings 4bout permanent cyanosis of the hands and feet, 
with much thickening of the skin and subcutaneous tissues, to which is added 
the effects of injury and septic processes in insentient regions, in the form of 
whitlows, necrosis and loss of digits. Qovrers states that the affection of 
the feet is rare, but in three casrs which we have had under our care, the 
hands and feet were equally affectsd ; the loss to all forms of sensibility was 
sharply limited at the w'rist and ankle ; while the presence of abnormalities 
of the pupils and of the palpebral apertures, as well as spinal curvature, were 
certain indications of the lesion in the cervical cord. These three casesE^had 
been diagnosed as Raynaud’s disease. Another peculiarity of this malady 



1704 Diseases op t^e nervous system 

is that the extremities are excecdmgly painful rn the early stages and until 
the sensory loss becomes deep. Morvan’s ftisease resembles Raynaud’s 
disease in the cyanosis and tencfency to necrosis of the fingers and toes, but 
it is easily distingiiished^by the complete absence of intermitting vascular 
spasm and by the peculiar loss of sensibility. Anaesthetic leprosy may be 
distinguished from Morvan s disease by^ the characte/istic skin lesions in 
other parts of the body, by the palpable thickening of 'che nerve trunks, and 
by the less definitely limited areas* of sensory loss, ©very transition between 
typical syringomyelia and Mbrvan’s disease has been described. 

Course and Duration. — The rfialady, commencing insidiously, progresses 
very slowly, and often ceases to progress for periods which may amount to 
many years. The tendency to the destruction of life is not great ; but when 
rapid extension of the physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, such as pain 
and rigidity of the neck, and also severe and increasing paraplegia, with sensory 
loss of all forms of sensibility below the level of the lesion, point to a rapidly 
fatal termination. 

It is not unusual to meet with well-marked cases in which the signs 
develop and increase during late childhood and early adult life, and then 
remain more or less in a stationary condition, allowing an occupation to be 
followed until well after middle life has been reached ; but with the advent 
of the degenerative period of life, from the age of 45 years onwards, there is 
always a slow increase of the disability which puts an end to useful capacity. 
Many of the cases become incapacitated in early life, after which the disease 
becomes arrested, and the patients live on for many years, sometimes in a 
bedridden condition. Few reach the age of 60 years. Rapid extension of 
the physical signs leads to death Jrom involvement of respiratory muscles. 
Otherwise the patients succumb to intercurrent disease. Sudden and un- 
expected death sometimes occurs, and it is especially to be remembered that 
this is likely to occur after the administration of anaesthetics, and as a result 
of surgical procedures. In three patients under our care, in whom laminec- 
tomy and incision of tlie distended cavity were performed, two survived and 
were much relieved, while the third, after he had apparently borne the opera- 
tion well, died suddenly and unexpectedly on the third day. Another 
patient, who underwent operation for a surgical condition unconnected with 
the syringomj^^lta, and not of a serious nature, died suddenly and quite un- 
expectedly after recovering from the an®sthetic. 

Diagnosis. — Syringomyelia has to be difEerentiated, in its early stages, 
from these diseases wluch cause slowly progressive muscular atrophy in the 
upper extremities, and, in its later stages, from ot&er lesions of the central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 

! )ODto-medulIary region must be distinguished from other slowly oncoming 
esions oi the brain stem. 

The age of onset, during the later years of childhood and the earlier years 
, of adult life, is important, and during this period slowly developing paralysis, 
with or without muscular atrophy and with sensory loss, should always 
• suggest the possibility of syringomyelia. Other causes, which may produce 
this •‘symptom group, and which may be confused with syringomyelia, are 
local lesions of the peripheral nerves, local lesions of the brachial plexus, and, 
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especially, the lesion produced by the presence of cervic^ ribs, root lesions, 
lesions of the central grey inader of the spinaj cord, especially central tumours 
of the spinal cord, hjematomyelia, and lastly certain general diseases of 
the nervous system, progressive jpuscular atrophy, peroneal atrophy and 
myotonia atrophica. That the sensory changes of syringomyelia of 
peculiar nature are usually the fyst signs of that disease is important ; 
but unfortunately ismot without many exceptions, both as to the nature 
of the sensory changes dnd as to their time of 'anpearance. 

Local lesions of the peripheral nerves produce signs which are confined 
to the distribution of the nerve involved ; the sensory loss is to all forms of 
sensibility, and the condition is commonly unilateral. In syringomyelia, 
however, the lesion in the early stages may be confAied to one side of the 
cord, and to one posterior horn so far as the production of sensoiy loss is 
concerned, and the muscular atro])hy may be so narrowly confined to the 
distribution of the ulnar nerve as to cause close resemblance between the 
two conditions. Any sensory loss over the trunk, or signs ouLside the dis- 
tribution of the peripheral nerve, will, if present, clearly divide the two 
conditions * 

Cervical riba may })roduce slowly progressive atro})hy of muscles, pains 
and sensory loss, very difficult to distinguish from tliose resulting from 
syringomyelia. Tlie diagnosis in these cases is beset wdtli peculiar diffi- 
culties, for HO frequently do cervical ribs produce*iio nervous symptoms at 
all that their presence, wlien demonstrated, does not argwe that they are 
the cause of the symptoms. Again, cervical ribs are among the commonest 
of tlie developmental peculiarities which are so frequently seen m the subjects 
of syringomyelia. Moreover, it has been proved, by several observers of 
the French School, that cases regarded as examples of cervical rib paralysis 
during life have shown the lesions of syringomyelia upon pathological 
examination, and it has been argued by these observers that many of the 
cases accepted as cases of cervical rib paralysis, are in reality eases of syringo- 
myelia. And, further, it must be admitted that the course of some of the 
so-called cervical rib paralyses, and the unsatisfactory results of surgical 
interference in others, do not contradict this point of view. Slow wniscular 
atro])hy and slowly oncoming sensory loss and perhaps pain characterise 
both syringomyelia and cervical rib paralysis, and the distribution may be 
unilateral or bilateral in either condition ; but it is only when the signs and 
symptoms arc strictly confined to the upper extremities and*i)^ck that diffi- 
culty arises. The slightest definite physical sign outside of this region at 
once turns the diagnosis in favour of syringomyelia, and of these signs 
cervical sympathetic paralysis, sensory loss on the trunk, and alteration of 
the abdominal and plantar reflexes are most important. A very careful 
search must be made for any such signs, and the patient observed over a 
considerable time before a certain diagnosis is made. 

Lesions of the nerve roots, cither from inflammatory conditions, bone 
disease, pachymeningitis or neoplasms give rise to more severe pain than does 
Syringomyelia, and the development of the symptoms is much more rapid. • 
Lesions of the centrabgrey matter of the apinal cord may produce a symptom 
complex, closely resembling that of syriugomjrelia. Central tumours of the • 
spinal cord, when of slow growth, are hardly distinguishable, inasmuch af the 
lesion of syringomyelia is in reality a central tumour of the cord. The 
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majority of centraj tumours however are of yore rapid development, and 
speedily produce severe paraple^a. The p^sence of Froin’s syndrome 
. (hyperalbuminosis m the cerebrospinal fluid) is much in favour of tumour. 

In hsematomyelia tlif symptoms andr signs are usually identical with 
those of syringomyelia ; but they are of sudden onset, and reach « maximum 
intensity in a short time, which is rarelyr longer than 4 few hours, and may 
be as short as a few minuses, aft^r which the symptoiAs tend to lessen from 
the absorption of the blood extravasation, or at leaM to remain stationary. 
Those cases of hsematoinyelia wl^ch have been recorded as subsequently 
progressing, as does syringomyelia, are certainly cases in wliich hsemorrhage 
has occurred into the lesion of syringomyelia, which may have been early 
or symptomless, and lias there lighted up a progressivity in the primary 
pathologrcal lesion. 

Progressive muscular atrophy in its early stages may cause considerable 
difficulty in diagnosis, and this is easily intellii^ible when it is realised that 
the muscular atrophy in syringomyelia may in rare cases precede the 
appearance of any sensory loss or may be well marked when the sensory 
loss is slight. Further, some cases of progressive muscular atrophy do show 
sensory loss at an early stage, and especially over the ulnar sides of the 
hand and forearm. Fibrillation, which is characteristic of this disease, also 
occurs in syringomyelia, when the atrophy is progressing, and such signs as 
slight spasticity of the legs and the extensor response in the plantar reflexes 
are common to buth diseases. It must be pointed out also that progressive 
muscular atrophy is by no means rare at the age when the symptoms of 
syringomyelia commence. In this connection widely distributed fibrillation 
is of great importance in indicating a diagnosis of progressive muscular 
atrophy, particularly if it be seen in muscles not conspicuously wasted. 
Uncertainty in the diagnosis between these two diseases is soon dispelled 
by the lapse of time, which either brings undoubted signs of syringomyelia 
in its train, or a progressive muscular atrophy with conspicuous absence of 
such signs. In peroneal atrophy the atrophy of the intrinsic hand muscles 
is always preceded by a more extensive atroj>hy of the muscles below the 
knee, w'hich are never atrophied in syringomyelia. 

Dystrophia myotonica is distinguished in that the atrophy of hand 
muscles is associated with conspicuous difficulty in relaxing the grip, and 
by the weakness and atrophy of the facial muscles, sternomastoid and 
quadriceps musdes. 

Syringomyelia of the brain stem may be distinguished from other lesions 
of this region by its insidious onset and the special tendency to the involve- 
ment olf the lateral region of the medulla contai^ning the vago-accessory 
nucleus and the central pain and temperature path, so giving rise to a uni- 
lateral paralysis of palate, pharynx and larynx with hemiaualgesia and 
hemithermansBsthesia on the opposite half of the body. Often some signs 
of cervical syringomyelia coexist ; but the medullary lesion may exist alone, 
and it cannot be too prominently borne in mind that any very slowly pro- 
t gressfve lesion of the brain stem of insidrous onset may be of the nature* 
of syringomyelia. 

Prognosis. — Becovery never occurs ; but arrest of the disease for long ^ 
periods is frequent. Those disabilities, which are the result of pressure or 
disteneiiifo,, may abate spontaneously or as the result of treatment. 
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and in arrested cases training may bring about lessening of the disability. 
Increasing symptoms, especlaTly if the increase be raj>i(j^y are always a cause 
for anxiety, and increasing involvement of the respiratory muscles is the 
gravest of events. ^ ^ 

Treatoient. — Both mercury and iodide of potassium appear to have a 
definite efiect in benefiting the d^ease when the symptoms are progressing, 
and are the best m^sures we have in attempting to influence the course of 
the disease. Mercury should be administered vigorously for periods of 
2 months at a time, and preferably by inunction. Iodide of potassium 
should be given in moderate doses, ifpplication of deep X-Rays to the 
cervical and upper dorsal regions of the spinal cord has been followed by 
beneficial results in the way of arrest of the process of the disease and 
improvement of symptoms. Where severe cervical pains, rigiditj^and pain 
on moving the neck, or rapidly increasing parajJegia point to great distension 
of the cavities, surgical measures alone afford relief. Laminectomy with in- 
cision of the posterior column, and evacuation of the fluid in the cavity, has 
been performed with conspicuous success and lasting relief of symptoms. 
The danger of all operations under an anaesthetic, which has been pointed dut 
above, must be taken into consideration, as it is not likely that more than 
60 per cent, of the patients would survive. Cervical puncture is perhaps in 
skilled hands a preferable measure, but it does not ensure the permanent 
draining of the cavity as docs incision into tiio ^posterior columns. i:^ains 
are to be relieved with the common analgesics. MassT'jge, exercises and 
training are all likely to make some improvement in the disability in arrested 
cases. 


HiEMATOMYELIA 

Hasmorrhage into the substance of the spinal cord may occur in several 
forms and in widely separate clinical relations. It may occur without 
recognisable physical signs. It may result as a secondary event following 
severe damage to the spinal cord either by injury, inflammation, softening 
or tumour formation, and is here in tbe relation of an exacerbafor of the 
physical signs due to the original lesion. If the original lesion be a very 
severe one, even massive liroraorrhagc may produce no addition to the clinical 
aspect, and so remain unsuspected. Primary hasmorrhage into the spinal 
cord is, however, of not very infrequent occurrence, and cafiej of this nature 
constitute hasmatomyelia as a clinical entity. 

The experiments of Goldscheider and Flatau have proved that fluids, 
when slowly injected into any parts of the transverse area of the intact 
spinal cord (the posterior white columns conspicuously excepted), tend always 
to seek the grey matter and there to take up a situation of fusiform shape, 
especially in the regions of the anterior horns locally, and in the regions of 
the posterior commissure and posterior horn at a distance. 

Massive effusions of blood into the spinal cord may be round or oval in 
shape and nearly as broad as long) and this happens when clotting nccuiB^ 
rapidly after effusion, and when the bV^eding takes place into an area of 
softening caused by myelitis, thrombosii^ or pressure. Much more comDionly « 
they are fusiform in shape and occupy the planes of the least tissue fiesist- 
ance. Sometimes the blood is found distending a congenital cleft cavity 
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in tho spinal cord, apd it seems clear that in manjr of such cases the bleeding 
is determined by the presence of ijuch a cleft or cavity. 

Small UyEMORiijiiAGES. — These may be found scattered throughout the 
spinal cord after death fr^m asphyxia, tet^inus, phosphorus poisoning, any 
hsBinorrhagic disease, pernicious anaemia, and after many infective* processes. 
They are found chiefly in the white maV^cr, and may/be very numerous. 
In all these conditions such li’seniorrhages seem to be terminal events occurring 
very shortly before death, and, are not associated with fhy definite symptoms. 

Traumatic HiEMORRHAGES. — Sipce bleeding is a sequel of every severe 
injury, massive haemorrhages may be found in cases where gunshot and 
other penetrating wounds, impact lesions from missiles, bruising from the 
jar of high ex])losives, *br falls and fracture dislocations have injured the 
spinal co»l. They are of pathological rather than of clinical interest. 

Secondary HiEMORunAGES. — Bleeding may occur as a secondary process 
in poliomyelitis, lethargic encephalitis, myelitis, and in softening of the 
spinal cord from any cause whatever. In this' connection it may be met 
with following the relief of pressure, when a spinal tumour has been removed. 
Grainger Stewart has recorded two cases in which hc'cmatomyelia was 
secondary to the pressure of an extradural tuberculous abscess. 

Primary Haemorrhage. — In this group are included those cases whore 
no cause for the bleeding can be discovered, those in which the factors associ- 
ated with the onset seent trivial, and where any injury received seems 
inadequate to acojunt for the result. They form a striking and charac- 
teristic group to which the clinical entity of hsematomyelia is in reality 
restricted. 

Etiology. — Nearly all the cases occur between the ages of puberty and 
30 years. The age incidence falls among young adults, when the mobility 
of the spinal column, the muscular development, and the possibility of spinal 
clefts, still persistent, are all likely to be factors in the ])roduction of lunmato- 
myelia. The condition may, however, occur in children at any age. The 
sexes are equally affected. The most careful investigation often fails to 
reveal any cause whatever for the onset. Not infrequently a com])aratively 
trivial cause seems resjionsible, such as straining, coughing, lifting a heavy 
weight, suppression of menses, exposure to cold and diving into water. 
The raising of the blood-pressure during moments of intense excitement is 
certainly the cause of the haemorrhage in some of the cases. The instan- 
taneous onset rf\he paralysis, which is so striking a feature where a sudden 
jerk of the neck, as in diving, coughing, etc., may have been the immediate 
antecedent, is very suggestive that actual bruising of the cord by the sudden 
strain is responsible for the lightning-like onset of ,the })aralysis, and that 
the haemorrhage is a secondary result of such bruising, for it is difficult to 
conceive that a haemorrhage could produce a complete abrogation of tho 
functions of the spinal cord in the space of one second, whereas this might 
easily result from a slight bruise. 

Symptoms. — Hsematomyelia is characterised by sudden onset, usually 
•without any pain, but commonly with a seSisation of numbness, “ pins and 
needles,” or an electrical sensation in the region affected. The paralysis 
*may be instantaneous, as from a sudden bruise of the spinal cord, or rapidly 
ingravescent, such as would result from a quickly gathering haemorrhage, 
the local segmental signs appearing first and the paraplegic signs subsequently. 
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The clinical aspect is that ol^a lesion of the central grey patter of the spinal 
cord. There is local atrophic paralysis of (ihe muscles supplied by the scg> 
mcnts involved, from extension of the haemorrhage into the anterior horn- 
cell region with involvement of th^ sympathetic system, vasomotor paralysis, 
sweating, and, if the lesion is in the cervical region, with cervical sympathetic 
paralysis in additioi\. These sign^ will be unilateral, bilateral or irregular 
according to the extent of the dama^ge to the anterior grey matter. There 
is bilateral loss of senSibility to pain and temperature from destruction of 
the commissures in which the path for th^se forms of sensibility crosses. The 
vertical extent of such loss upon the body is determined by the vertical 
extent of the hoomorrhage in the region of the j)osterior commissure. There is 
frequently loss of sensibility to pain and temperaiurtf on the opposite side of 
the body below the level of the lesion, when the latter is more exten«ive upon 
one side of the cord, from involvement of tlie crossed path for pain and 
temperature, lateral to the ventral grey horn. The posterior columns are 
conspicuously exempt in most cases, and there is consequently neither loss 
of touch, nor of position or muscle sense. There is sometimes a zone of hyper- 
sesthesia at the upper limit of the sensory loss. On account of the obliquity of 
the crossing of the paths for pain and temperature in the commissures, the 
upper limit of the sensory loss is always a few segments below the upper limit 
of the muscular wasting. 

The general distension of the spinal cord by the increasing hfiemorrhage, 
and the resultant oedema, cause a spastic paralysis below the level of the 
lesion and interference with s])liincter control, with the usual loss of abdominal 
reflexes, briskness of knee- and ankle-jerk and extensor type of plantar reflex. 
In this early stage of the malady, cystitis and bedsores may give trouble. 
Deatli may occur before the bleeding has ceased, from extension of the 
hasmorrhage as high as the fourth cervical segment, and consequent paralysis 
of the diaphragm. Such a fatal result is, however, very rare, for it is most 
unusual for the haemorrhage to extend as high as the fifth cervical segment. 
The intercostal muscles are usually paralysed in cervical haematomyelia, 
either from a downward extension of the haemorrhage, which is very common, 
or as a part of the paraplegia. • 

When the bleeding has ceased and absorption of the clot commences, 
the symptoms gradually clear up. As the disttmsion of the spinal cord lessens, 
the spastic paraplegia and the sphincter trouble abate, and^in the course of 
time great improvement may occur and even complete recovery, so far as 
the paraplegic symptoms are concerned. The initial local atrophic paralysis 
narrows down somewhat as the local effects of the pressure and oedema 
produced by the hamiojrhage upon the ventral horns pass off, leaving a 
permanent atrophic paralysis, with vasomotor paralysis and sympathetic 
paralysis, corresponding with the regions of the ventral horns which have 
been irrecoverably damaged. The analgesia and thermansesthesia resulting 
from the local destruction of the posterior commissure, remain permanently. 
The similar sensory loss, due to involvement of the crossed tract in the 
antero-Iateral region of the cord, is transient or permanent according as* 
the lesion in that region is destructive or»rccoverabJe. 

A few of the cases after making considerable improvement progr^ as * 
do cases of syringomyelia. Here the explanation is either that a beBmorniage 
has occurred in the lesion of a previously symptomless syringomyelia, or that 
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the irritation produced hy the hfldmorrhage is/.apable of starting a central 
gliosis of the spinal cord. Thc< cerebio-spinaf fluid shows no abnormality 
during the first few^days following the onset. The haemorrhage seems never 
to burst into the meninget*. 

Diagnosis. — The diagnosis of primary hsematomyelia restd upon the 
sudden onset, the rapid development off symptoms w/ach soon' come to a 
standstill, and the physical signs* of central lesion of the spinal cord, 
namely, local atrophic paralysis of the muscles, loss o^ pain and temperature 
sensibility with a conspicuous escape of other forms of sensibility, and, when 
the lesion is above the lumbo-sacral enlargement, spastic paraplegia from the 
general pressure exerted by the haemorrhage upon the structures of the 
spinal cord. 

The fiistinction has to be made from acute myelitis and acute polio- 
myelitis. Acute myelitis, though rapid in onset, does not show the sudden 
development of symptoms seen in hsematomyelia, Prodromata often precede 
the onset. This disease is rare in the cervical and lumbar enlargements, 
wjiere haematomyelia is most common. It usually affects the whole transverse 
area of the cord and, therefore, does not give the yieciiHar dissociated sensory 
loss. It is often of sypliilitic origin, and tlie Wasscrniann reaction in blood 
and cerebro-spinal fluid is positive, and the latter shows a lymphocytosis. 
From acute poliomyelitis, ha3matomyelia may be distinguished by the initial 
febrile symptoms of the fohner disease and by the absence of sensory loss and 
by the lymphocytosis in the cerebro-spinal fluid. 

Course and Prognosis.—Following the sudden onset and abrupt develop- 
ment of symptoms, the haemorrhage ceases in the majority of the cases, and 
with the gradual absorption of the clot the symptoms abate, leaving the 
patient permanently crippled to a greater or less extent with atrophic 
paralysis, spastic paralysis and loss of pain and temperature sensibility, the 
degree of which varies according to the region of the spinal cord which is 
affected, and according to the amount of permanent destruction of tissue 
in the affected segments. During the early stages of the disease there 
may be danger to life in the cervical cases, from interference with the 
respiratory muscles and later on from cystitis, bed-sores and pulmonary 
complications. 

Treatment. — Absolute rest is all-essential. It has been often urged that 
the prone position, or a position l3dng upon the side, supported by pillows 
or plank coveAd with a blanket arranged vertically in the bed, and against 
which the patient rests, should be secured so that the seat of the h£emorrhagc 
may noli occupy the dependent part of the trunk. Such a position, however, 
must not be maintained at the expense of any respiratory embarrassment, 
nor involve any possibility of the production of Ded sores. Measures should be 
adopted to allay panic, to keep the blood-pressure from temporary elevations, 
and to check the hssmorrhage. Morphine, calcium lactate and turpentine 
are the most likely to be of use in this connection. Qreat care must be taken ^ 
from ;the first that no distension of the bladder diall occur, for this is the 
*' primary cause of cystitis. If cystitis haslset in, it is essential to resort to 
suprapubic drainage at once. The* most scrupulous attention must be paid 
" to tlv) skin in the way of cleanliness, hardenmg and avoidance of pressure, 
lest bedsores should develop. If lumbar puncture is requinte for diagnosis, 

^ ipiniTwal amount only o^f fluid diopld to dra'ro off| and this ^ould be done 
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slowly. Subsequently, thfe administration of mercury and of iodide of 
potassium may aid the absolution of the clqt. Belladonna in moderate doses 
IS always helpful in aiding the return of sphincter control. Ultimately 
massage, passive movements, e:isercises and the sapplication of supporting 
apparatus are to be employed, as in all other cases of spinal paralysis. 


MYELOMALAC4 

Synonym. — Softening of the spinal cord. 

The term “ myelomalacia,'* which implies softening of the spinal cord, has 
been applied by some authors to those conditions ot^local destruction of the 
spinal cord consequent upon the cessation of blood supply, and especially 
upon thrombosis of its blood vessels, as apart from the extensive local 
destructions which may result from inflammatory conditions. Such a 
distinction docs not rest upon any logical, pathological or clinical basis, for 
thrombosis and ischtemia make up a part of the pathological process of all 
traumatic, inflammatory and pressure lesions of the spinal cord, and may 
occur as terminal events in certain diseases of the spinal cord where vascular 
lesions are otherwise conspicuous by their absence. Therefore, since soften^ 
ing of the spinal cord may be the result of widely different pathological 
processes, and since it does not constitute a deftnite clinical entity, it will 
sufiice here lo refer to those maladies in which it is chiefly obser^^ed. 

Traumatic Conditions. — As a result of the intense vibration set up by 
the lines of force of high explosives bursting in the neighbourhood of the spinal 
column, even without signs of external injury or signs of damage to the bones, 
the spinal cord may be found to be completely diffluent over several segments. 
The same result may be met with from the passage of a higli velocity bullet 
through the spinal canal, whether the sxnnal cord be touched by the bullet 
or not ; and again, the same condition occurs from the vibration of an impact 
when a missile hits and lodges in the surrounding bone, without directly 
involving the spinal canal or cord. A slighter degree of the same condition 
may be seen in fracture dislocations. When, as the result of injury to the 
spinal column, the spinal cord is torn across, the distal segment may soften 
completely. 

Pressure Lesions. — Pressure upon the spinal cord abrogates function 
chiefly by producing ischsemia and, if the pressure bo prolimged or severe, 
necrotic softening occurs, and the more readily, if there be strangling of the 
segmental vessels which supply the cord and accompany each nerve root, 
as in cases of syphilitip, tuberculous or cancerous pachymeningitis, or if 
there be coincident disease of the vessel walls as in syphilis and atheroma. 
It must be borne in mind that the pressure may bo exerted from within 
the cord, as, for example, by the acute oedema of the cord which is so import- 
ant a factor in producing the rapid onset of paralysis in acute myelitis and 
in syringomyelia, where complete transverse softening may occur from the 
distension of a cavity. Local [mtehes of softening from strangling of'seg-* 
mental vessels are one of the chief cai»e8 of non-recovery from the para- 

K a of spinal caries when pressure has been relieved. In intrathecal* 
orrhage, where the blood has been allowed to form a massiye clot round 
the lower part of the spinal cord, extensive softening may occur. 
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Inflammatory j^ONDiTiONS. — In acute spredding myelitis, in which the 
spinal cord is infected with mic^o-organisms s4condaiily to a general blood 
infection, as may occur in small- pox, gonorrhoea, dysentery, etc., the cord 
softens and may become tdiffluent. In acyite transverse myelitis, softening 
depends upon the severity of the initial oedema and its duration, the degree of 
obliterative arteritis, and the consequent thrombosis that may occur. It may 
be largely avoided by the *3nerget;.ic and early application of anti-syphilitic 
treatment. • ^ ‘ 

Terminal Softening in 'Progressive Diseases. — In certain progressive 
diseases of the spinal cord, extensive thrombosis of the vessels with softening 
may occur. For example, in a case of subacute combined degeneration, 
which had been undePmy observation for several years, complete flaccid 
paraplegifii occurred a fortnight before death. The most extensive thrombosis 
of the cord was found below the eighth dorsal level, with complete necrosis 
of the distal segment throughout. A similar con/iition is not infrequently 
seen in paraplegia from spinal caries. 

Senile Paraplegia. — This condition, which is not very rare, and in which 
sp*asticity of the lower extremities with weakness comes on gradually in 
later life, and does not, as a rule, reach a severe degree, has been attributed to 
ischsemia and even to softening of the spinal cord from arterial disease and 
the failing circulation of old age, by Moxon, who first described it. The 
pathology of these cases se»3ms by no means certain, and there are few records 
of the anatomy. • It seems certain that no appreciable softening can occur, 
on account of the slightness of the paraplegia and the absence of any sensory 
loss. Gowers doubted whether they were spinal in origin at all, and attributed 
some to the occurrence of cortical changes in the brain, while others he placed 
in the category of paralysis agitans. From the occurrence of definite mental 
failure in some of the cases, a cerebral site for the lesion is likely. Dr. Green- 
field has recently examined for us a very typical case and found no changes 
in the spinal cord, but extensive degeneration of the pyramidal cells of the 
motor cortex. In one case, clinically belonging to this class, laminectomy 
revealed ivory-like exostoses narrowing both the spinal canal and the inter- 
vertebral foramina, and the case was obviously cue of a slow-pressure lesion. 


SUBACUTE COMBINED DEGENERATION 

tf 

c. 

Synonym.— The Anaemic Spinal Disease. 

Definition. — Subacute combined degeneration is a disease most common 
in the second half of adult life, of which the onset is ijsually insidious and the 
course progressive to a fatal termination. The lesions in the nervous 
system consist of a primary demyelination, commencing in the centre of the 
white columns and affecting the long fibres first and most, and the short 
intersegmental fibres which lie close to the grey matter last and Icest. 
Neuroglial condensation follows very slowly upon the demyelination. The 
•posterior and lateral columns of the spinal* cord are early afiected, and it is 
to the affection of both these columns that the term combined degenera- 
«tion ” alludes. The clinical features are usually strikingly distinct, in that 
Bubje&tive sensations, such as tingling, numbness and burning, occurring 
usually at the periphery of the limbs, are early, obtrusive and persistent, and 
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are accompanied or followed* by the development of a panplegia which may 
be of a spastic, or a flaccid afld ataxic, or o^ a mixed type, according to the 
degree of affection of the lateral and of the posterior colunms in each case. 

The deep reflexes are present^ exaggerated or absent, according to the 
relative affection of these columns. The superficial reflexes are remarkably 
brisk, in sharp contiust to the dirpinution of these reflexes which usually 
obtains when the la^ral columns of» the ^ord a^ affected. Loss of sensi- 
bility of peculiar diatrfcution occurs, which has a “ glove and stocking ** 
distribution upon the limbs and a segmental distribution upon the trunk. 
In the late stages of the malady, the paraplegia tends to become complete 
and of the flaccid type, with loss of the deep reflexes. Anaemia accompanied 
by a peculiar “ biscuit-like ” discoloration of the skiif is present in all cases 
at some period of the disease, with the exception of some few of the^cases of 
short duration. This anaemia tends in every case, if life is prolonged, to 
develop into a pernicious anaemia which is typical, both clinically and patho- 
logically. 

Etiology. — First met with in the third decade of life, the malady becomes 
increasingly frequent until a maximum incidence occurs in the sixth decade, 
while cases commencing in the seventh decade are not uncommon. The 
sexes are equally affected. Familial incidence in this disease, as also in 

E rnicious anaemia, has been recorded by Hurst, Piney and others. Little is 
own of the causal factors of the disea.se, and in the majority of the recorded 
cases the patients have been strong and healthy until the orjfsct of symptoms. 
In a considerable number of cases, however, symptoms pointing to gastro- 
intestinal infection, such as vomiting, diarrhoea, anorexia or constipation, 
sometimes accompanied by fever and occasionally by jaundice, have been 
prominent before, the onset of the nervous symptoms. 

Pathology. — The essential lesion is confined to the white matter of the 
spinal cord and brain stem. The grey matter is unaffected, except for the 
changes which result from destruction of certain tracts in the white matter. 
The meninges and the anterior and posterior roots are normal, but some 
degeneration is always found in the perijiheral nerves. In macroscopic 
appearance the spinal cord is larger than normal, since the nature of the 
lesion is oedematous, and there is no neuroglial condensation ; and in this 
respect the disease differs widely from other forms of postero-lateral and 
scattered degeneration, for in these latter conditions shrinking of the sjunal 
cord is always conspicuous. The degeneration usually comr.*ence8 in the 
lower dorsal region of the cord, and is first seen in the centre of both posterior 
colunms, and soon afterwards in the centre of either lateral column, as small 
areas of a darker and more translucent appearance tlian the normal white 
matter. It is only at an early stage of the disease that the anatomical picture 
is strictly one of postero-lateral degeneration, for soon after, spots of degenera- 
tion appear on either side of the anterior median fissure and in other parts 
of the antoro-lateral columns. The degenerated areas increase in size centri- 
fugally, coalesce with one another, reach the surface of the cord and eventually 
involve the whole of the white matter of the cord as seen in transverse section, 
with the exception of the narrow zone of short internuncial fibres which every ^ 
where clothe the grey matter. This annular or ferrule-like " degeneration 
in the lower dorsal region is highly characteristic, and occurs in no o^er 
disease. 

zo8 
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From its starUpg-point in the lower dorsal retion the degeneration spreads 
upwards and downwards in the^white columns m the spinal cord, and for this 
reason the term “ funicular myelitis was applied to it by Henneberg. This 
extension depends upomthe occurrence pf small isolated spots of degenera- 
tion in the posterior, lateral and antero-lateral columns, which increase in size 
and thus join the area previously degenerated. The/legeneration tends to 
extend upwards indefinitely, and in«:severe and adAnced cases has been 
found as high as the intern^r capsule in the pyramidal tract. 

The lesions of the white columns entail the usual secondary degenera- 
tions, both ascending and descending ; but these occur late, and are often 
much less obvious than might be expected from the severity of the local 
lesions. The destruction of the axons by the local lesions also causes a series 
of retrograde changes in the corresponding nerve-cells, and tigrolysis, vacuola- 
tion, shrinking and neurophagy may be conspicuous, especially in the cells 
of Clarke’s column and in the cells of Betz, which give origin to the pyramidal 
fibres. Kattwinkle considers that the primary spots of degeneration are 
determined by the vascular distribution, and that they result from disease of 
the perivascular lymphatics. In the development of these spots the following 
sequence of changes can be seen. The earliest is swelling of the medullary 
sheaths over a small area of the white matter. The swollen sheaths then break 
up by fatty degeneration, and the axis cylinders become no longer recognisable. 
The degenerated conten'lis of the swollen medullary sheaths now gradually 
disappear, leaving nothing but the fine connective tissue of the spinal cord 
surrounding vacuolated spaces of varying size filled with fluid, some of 
which represent the spaces originally occupied by the nerve fibres, but others 
are formed by the fusion of several such spaces. However long standing the 
case may be, there is practically no neuroglial reaction with condensation 
or shrinkage of the spinal cord, and consequently the spinal cord remains 
large. Occasionally the disease is entirely confined to the posterior columns 
of the spinal cord. The peripheral nerves may show considerable degenera- 
tion. The muscles are conspicuously wasted in the later stages, and the muscle 
fibres show great diminution in size and poor striation. There is not 
any considerable increase of the muscle nuclei, and little or no fibrosis 
occurs. 

Bhod , — In a few instances, ansBinia has been absent throughout, the 
hemoglobin content and the cytology being normal ; this has occurred chiefly 
in cases whioh^have run an acute and fatal course in a few months. Usually 
the blood shows an anemia of varying severity ; the hemoglobin ranges from 
35 to 75 per cent., the lower of these figures being common ; the colour index 
is usually above the normal, and may be as hi^ as 1*6. Macrocytosis is 

E resent. Anisocytosis, poikilocytosis and polychromatophilia are common. 

formoblasts are often numerous and megaloblasts may be found in numbers. 
A rdative lymphocytosis is almost always present, and mav reach as m\ich as 
55 per cent. This change occurs early, and is helpful in the confirmation of 
the diagnosis of the nervous disease. 

A careful investigation of the blood-changes at various stages of the disease 
and of the post-mortem findings in a large series of cases has pjroved beyond 
anj^ possible doubt that the blood-changes in every case are identical with 
those met with in the various stages of pernicious anssmia, and that a typical 
post-mortem picture of pernicious anssmia occurs frequently in subacute 



SUBACUTE COMBINED DEGENERATION 17 15 

combined degeneration. The^cerebro-spinal fluid presenta no abnormalities 
either as regards albumin, sugar or cells. • 

The early writers believed that the anaemia was the essential part of the 
disease, and that the degenerations in the nervous eystem were the result of 
vascular changes consequent upon the anaemia. This view is negatived by 
the facts that some cfases progress to a fatal issue without any evidence of 
anaemia, and that in others the nervdus manifest&tions may become severe 
long before any anaemia^s evident ; and, most irpportantly, no case has been 
recorded in the literature, nor has one pccurred in the very large series 
examined by the writers, in which the nervous manifestations developed in a 
patient already under observation for anaemia. The researches of William 
Hunter upon the causation of pernicious anaemia suggest that a gastro- 
intestinal toxaemia is responsible for that disease. Rothmann hiA subse- 
quently shown that the intravenous injection of pyridin in dogs produces a 
pernicious anaemia, and, in addition, a postero-lateral degeneration of the 
•spinal cord. Recently Orr and Rows have shown that a similar degenera- 
tion can be produced by the local action of bacterial products upon thp 
spinal cord, and their results have been confirmed by E. Long, 

The experimental evidence and the clinical and pathological features of 
the disease suggest, therefore, that the anaemia and cachexia and the degenera- 
tion of the nervous system arc not dependent the one upon the other, but that 
they are the concomitant but not necessarily synclfronous results of one and 
the same cause, which is deprivation from a product of gafetric digestion in 
the presence of hydrochloric acid which is subsequently stored in the liver, 
and which is essential to the normal formation of the erythrocytes. Hurst 
and others have shown that achlorhydria is present in nearly all the cases. 

Symptoms, — In a large majority of instances the symptoms appear in- 
sidiously and without any exciting cause. Sometimes the onset is more rapid, 
and may be preceded by severe gastro-intestinal symptoms such as vomiting, 
diarrhoea, jaundice, malaise and pyrexia. In a few cases the onset has been 
so rapid as to suggest the diagnosis of acute myelitis, and in one of these 
which was under our observation and pathologically verified, two attacks 
of temporary paraplegia had preceded the onset by 8 and by 4* months 
respectively. 

The cardinal signs may be summarised as follows : peripheral subjective 
sensations, which occur early and are remarkably obtru8ive,^are complained 
of in the periphery of the limbs in most cases, but may occur m4he perineum, 
neck and back of the head and in the tongue. Sensory loss is found, which 
commences upon the limbs with peripheral “ stocking and glove ” distribu- 
tion, and reaching on to tlje trunk ascends in segmental distribution. Astcreo- 
gnosis occurs in the upper extremities. Paraplegia may be (a) flaccid from 
the first, with loss of deep reflexes ; (6) spastic, remaining spastic throughout 
(rare) ; (c) spastic, changing to flaccid paralysis with loss of the deep reflexes. 
(This change from the spastic to the flaccid condition may take place at any 
stage of the disease.) Both forms of paraplegia are accompanied by marked 
ataxia. Girdle sensations, lightning pains, fixed pains, gastric crises, ex- 
aggeration of superficial reflexes, are aIL3ncountercd. Sphincter j>aralyBis 
is late. Loss of sexual^ power is early. *There are muscular wasting and 
lowering of electrical excitability of general distribution in the paraplegia 
region. Anaemia, which may be absent throughout or. may become appa|:ent 
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at any period in tte course of the disease, is conspicuous at the time of the 
onset of the nervous symptoms in about one-half of all cases. 

Peripheral subjective sensations are so constantly the earliest symptom, 
so discomforting to the pstient and so persistent, as to form a most distinctive 
feature of the disease. These sensations are variously described,* but tingling 
and numbness are the most common. Creeping sensations, smarting, burn- 
ing, icy coldness, tightnesil^ and pain a^re all common/ These sensations are 
usually felt first upon the tips of the fingers and toes, hnd subsequently spread 
up the limbs. Lightning pains, incjjstinguishable from those of tabes, occur in 
many of the cases. A girdle sensation is the rule, and it is sometimes painful. 

Sensory loss commences at the periphery and is distributed in “ glove and 
stocking ” fashion, li extends on to the trunk as time goes on, and there 
seems Ifeiited by the intersegmental lines. The muscle sense and sense of 
position are among the earliest of the sensory perceptions to disappear. 
Generally speaking, sensibility to pain and temperature are lost earlier, and 
to a greater extent than is sensibility to touch, and, as the sensory loss spreads 
qp the trunk, the loss to pain precedes the loss to touch. In the late stages 
of long-standing cases, the sensory loss is likely to become absolute to all 
forms. 

The paraplegic signs usually follow the appearance of the subjective 
sensations, but they may be the first evidence of the diseavse. They appear 
most often insidiously, ‘but sometimes rapidly. The patient first notices 
that the legs are tasily tired, that he drags the feet in walking, or that lie walks 
unsteadily in the dark, or that he falls forward into the basin when washing 
himself. Slight rigidity of the lower extremities, with weakness, especially 
of the dorsifiexors of ankles and toes will be found, with increase of the knee- 
jerks, ankle- jerks, foot clonus, a tendency to pes cavus and an extensor type 
of j)lantar reflex. The defects of co-ordination are shown by the loss of sense 
of passive movement and of position, by ataxy of movement and by Rom- 
berg’s sign. Some cases, however, form an exception to the rule that spastic 
ataxy is a characteristic feature of the early stages of the disease, for the 
knee-jerk is diminished or lost early, and the clinical picture is one of ataxy 
with flaccid weakness throughout. Implication of the lateral column of the 
spinal cord is shown in such flaccid cases by the presence of the extensor 
type of plantar reflex. This type of case is especially rapid in course. 

Very rarely^ the disease is confined to the posterior columns, and when 
this is the case, there are no signs of involvement of the pyramidal tract. 
In this condition of slight paraplegia the patient may remain for years able 
to do some work, and he may even improve, but no case has been reported in 
which ihc signs of the organic spinal disease have disappeared. We have had 
many patients in whom the signs have remained stationary or improved for a 
period of from 3 to 6 years. Such cases, however, are the rare exceptions ; for, 
in most cases, the paraplegia increases in severity as time goes on, but the 
progress is rarely uniform. Sudden exacerbations of the symptoms may occur 
at any time, and these are commonly associated with malaise, pyrexia, 
vomiting or other signs of gastro-intestinal disturbance and by an increase 
in the anpmia, as if there had beeca a sudden increase dn the toxic condition, 
which is responsible both for thcr anasmia and for the spinal degeneration. 
As the disease advances, the paraplegia involves more and more of the trunk, 
progressing upwards. . In some cases the upper extremities are affected early, 
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aad may even be the first re^ij>n8 to show signs of the disoase. In the course 
of time the paraplegia becomes complete, with great wasting of the muscles 
and reduction of their faradic excitability, and, when this occurs, it is usual 
for the spasticity to disappear with the onset of * flaccid paraplegia with 
diminished and finally absent knee-jerks, the extensor plantar response and 
the superficial reflexes persisting, t On the other hand, the spastic state 
sometimes persists to %e end in spite erf absolute jiliraplegia and total sensory 
loss of months* duratioif, and in such cases reflex ^exor spasm is likely to be a 
most troublesome feature. ^ 

The paraplegia does not, as a rule, reach the upper limits of the region 
supplied by the cervical enlargement of the spinal cord, and even in the most 
severe cases the condition of the upper extremities is (fne of partial paralysis, 
most marked in the periphery and associated with considerable wasting of 
the muscles of the hands and forearms. The faradic excitability of the muscles 
is much reduced, and it is diminished in proportion to the wasting. In 
addition to the muscular wasting, there is usually conspicuous wasting of the 
subcutaneous fat. In late stages of the disease the general bodily wasting 
becomes extreme. 

Loss of sexual power in the male is often an early symptom. Dysnria 
generally appears when the paraplegia becomes pronounced. It does not 
often occur in the early stages of the malady, and sometimes its appearance is 
delayed until remarkably late. When once established, it docs not show any 
tendency to improve with treatment. Finally, the control ct the rectum and 
bladder becomes completely lost. 

Superficial reflexes . — The persistence of a high degree of reflex excitability 
from the skin of the limbs and trunk, even sometimes in the last stages of the 
malady, is remarkable, and contrasts strongly with the general lowering or 
loss of the skin reflexes which obtains in other conditions of paraplegia where 
the pyramidal tract is involved. This easy excitability of the skin reflexes 
is highly characteristic of the disease. The plantar reflexes assume the ex- 
tensor type early, and this remains throughout, and in most cases this 
extensor response is the first unequivocal sign of organic disease to appear. 

Deep reflexes . — These are usually increased and may persist in active 
state until the end. More commonly they are increased at first and become 
lost when the paraplegia becomes severe. Less commonly they are absent 
throughout the course of the disease, and in rare cases they pay be absent 
at first and subsequently reappear and become brisk. The reJsons for this 
variability in the deep reflexes in different cases are not difficult to understand. 
The lesion in the posterior columns tends to abolish the deep reflexes, and 
if the lesion be major in tlpse columns or confined to these columns, the deep 
reflexes will be diminished or absent. The lesion in the lateral columns 
causes exaggeration of the deep reflexes in greater degree than the diminu- 
tion caused by the posterior column lesion, so that with lesions of both these 
columns the deep reflexes are still exaggerated. When the degeneration 
destroys all the long white columns pf the spinal cord, the deep reflexes are 
lost as in total transverse lesion of the cord, and the change from the spastic 
to the flaccid state, with loss of the prer/iously exaggerated deep reflexes, 
occurs when all the long white columns arb involved. The reappearance of 
the deep reflexes, at first absent, means that the lesion was first confined to 
the posterior, and subsequently attacked the lateral columns. 
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Trophic ohangfs in the nails and shin, vabomotor disturbances in the 
periphery of the limbs, and bedsores, are of common occurrence. Soft trans- 
lucent oedema of the extremities and trunk is frequent, especially when the 
ansemia is severe, and is dependent upon the anaemia and upon the impaired 
innervation of the paraplegic region. Severe and painful local oedema, 
disappearing within a few hours, has oepurred in thr^ cases under our ob- 
servation. ^ 

General mental deterioration, mild delirium, 'drowsiness and torpor 
frequently occur at any stage of the disease, and are referable to the anaemia 
and the metabolic disturbance, and possibly also to widely spread cell changes 
in the cerebrum. General convulsions have been reported in a few cases. 

Dimness of vision i4 common when anaemia and debility are severe. Papill- 
oedema c f slight degree is sometimes met with, and doubtless in relation to the 
anaemia. Optic atrophy has been reported in a good many cases. Small 
retinal haemorrhages are not uncommon. A minor degree of nystagmus is 
the rule, and may depend upon the involvement of the cervical spinal cord, 
all lesions of which seem to be regularly associated with nystagmus, or this 
may be attributed to affection of the cerebellum, for changes in the Purkinje 
cells of this organ have been repeatedly found. The pupils may be small, 
irregular, unequal, and react poorly to light, and there may be narrowing of 
one or both palpebral apertures and sometimes marked enophthalmos, all 
these signs resulting from interference with the sympathetic mechanism in 
the lower cervical region of the cord. Herpes is not infrequent. It may 
occur anywhere, and has several times affected the distribution of the 
trigeminal nerve. A ha3morrhagic lesion of the sensory ganglion has been 
found. 

Although ansemia is one of the most characteristic features of subacute 
combined degeneration, since it occurs in every case of long duration at some 
time or other, and since it is sufficiently striking as at once to suggest the 
diagnosis in at least two-thirds of all the patients when they first come under 
observation for nervous symptoms, yet it may be absent throughout the course 
of the disease in a rapid case, and its appearance may be delayed until several 
years after the disease of the nervous system is manifest. The ansemia 
in almost every case is identical in every respect with pernicious anmmia. 
Of those cases in which the blood picture is not typical, nearly all show 
megalocytosis, with a relative lymphocytosis and a high haemoglobin index, 
as do early aasies of pernicious anmmia, and it may be said with certainty 
that the longer the patient survives, the greater the likelihood of t 3 rpical 
pernicious anaemia developing. The spleen has been enlarged in many cases, 
and thd' marrow of the bones is typical of pernicious anaemia, as may be also 
the iron reaction in the liver and the changes in the myocardium and other 
muscles. As in pernicious anaemia, the tongue is clean, and this occurs so 
regularly that any appearance of furring of the tongue may justly be said 
to exclude the diagnosis of this disease. Fractional test meals show an 
absolute achlorhydria, or a relative achlorhydria, in the same proportions 
as do cases of pernicious ansemia. The eolour of the skin is often peculiar 
and striking, even when ansemifti is not severe, and is best described as 
'' biscuit-coloured.” A bright malar flush upon this jrellowish biscuit- 
coloured background gives a characteristic and vivid facial aspect in the 
earlier stages of many of the cases. The symptoms and signs common to 
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all anaemio states, breatUe^sness, headache, cardiac an^ venous murmurs 
and oedema, are commonly^ present, but^ heemorrhages are uncommon. 
Syncopal attacks may occur. Irregular pyrexia is almost invariably present 
at some period in the course of th^ disease, and this quite apart from fever- 
producing complications, such as cystitis and bedsores. In the later stages 
progressive • emaciation is constant, and if life be prolonged it becomes 
extreme. ' ♦ ^ ® 

Course. — The duration of the disease variej within wide limits from 6 
weeks to 10 years or more. The average duration is under 2 years. In 
cases of long duration the symptoms remain slight during a large proportion 
of the time, and such patients may improve somewhat and continue light 
employment for years. Other cases show a rapid do^ward course with no 
tendency to temporary arrest. Rapid exacerbation of the symptoms with a 
quickly fatal issue, may occur at any time. It is unusual for any improve- 
ment to occur when once the patient is bedridden. Not infrequently a 
patient who has reached the stage in which the disease is usually fatal, survives 
in a pitiable condition for many months. Death occurs from general ex- 
haustion consequent upon the toxic state. Cystitis and bedsores can hardly be 
avoided in the later stages of the disease, for the vitality of the tissues seems 
too low either to resist the advent of micro-organisms or to allow of any 
healing process. 

Diagnosis. — In the earliest stage, and before the appearance of any definite 
sign of organic spinal disease, there may be such disabilityais to suggest the 
diagnosis of functional paraplegia. This statement is true of many organic 
diseases of the spinal cord, and especially of disseminate sclerosis and spinal 
tumour. When organic signs appear, it is especially from disseminate 
sclerosis, spinal tumour and tabes dorsalis that the dia^osis has to be made. 
The preponderance of the peripheral subjective sensations, and the presence 
of a florid complexion with ana3mia, should always suggest the diagnosis. 
Slight spastic ataxy is the common clinical picture of subacute combined 
degeneration, of disseminate sclerosis and of spinal tumour. Peripheral 
sensations and peripheral numbness are not features of disseminate sclerosis, 
and the presence of peripheral sensory loss should always challenge that 
diagnosis, whereas diplopia, nystagmus, transient amblyopia and intention 
tremor are not early symptoms of subacute combined degeneration. Spinal 
tumour is esp’ecially distinguished by a sharp line of sensory loss, transverse 
to the axis of the body, which does not spread up from below Irtslow fashion. 

When subacute combined degeneration commences with flaccid ataxy 
and loss of the deep reflexes, the distinction must be made from tabes dorsalis. 
The extensor plantar re^ex, which is almost always present in the former 
disease and which is rare in early tabes, the entirely different distribution of 
the sensory loss in the two diseases, the loss of power in subacute combined 
degeneration, and the results of the examination of the blood and cerebro- 
spinal fluid for syphilitic reactions and of the latter fluid for lymphocytosis, 
are important aids in the differential^ diagnosis. 

In the weU-developed stages of ’the disease, its recognition presents' no 
great difficulty. Attention is quickly attracted by the conspicuous anssmia 
and biscuit-coloured skin. Following a period of slight paraplegia, often 
lengthy, the steadily increasing paralysis of the lower extremities, with^^>€U^ 
haps sudden exacerbations, producing complete and lasting helplessness^ the ^ 
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characteristic distribution of the sensory loss w|ifch spreads upwards towards 
the cervical region, the severe (lightning pains, the irregular pyrexia, the 
ansemia and the relatively late onset of sphincter trouble serve to separate 
this disease from other forms of paraplegia. The change from the spastic* 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence 
of the extensor response, which occurs in m&ny of the c^es in the late stages, 
is highly characteristic. * * •- 

The distinction from the^ following diseases which are grouped together 
as conditions of postero-lateral (j.egeneration does not, as a rule, present 
much difficulty: (1) Friedreich’s disease and other forms of hereditary 
ataxy ; (2) tabes dorsalis with diffuse sclerosis ; (3) tabes dorsalis with pyra- 
midal degeneration ; ( 4 ) amyotrophic lateral sclerosis with posterior column 
degeneration ; and (6) other forms of systemic combined sclerosis. The 
symptomatology of most of tliese conditions departs so widely from that of 
the disease under consideration, as to leave little possibility of confusion. 
The forms of tabes with pyramidal degeneration, however, require very careful 
^iferentiation as so many clinical features are common to the two diseases. 
Tlie peculiar distribution of the pain sensory loss in tabes, the manner of 
advent and the general grouping of the symptoms and signs, the positive 
Wassermann reactions in blood and ccrebro-spinal fluid, and the presence of 
lymphocytosis in the latter fluid, will usually serve to prevent error. It 
must be borne in mind that very profound anosmia may occur where there is 
syphilitic disease V>f the liver. In one case under the writers’ care, the advent 
of lateral column changes and of syphilitic hepatitis with profound anaemia, 
in a case of tabes, gave a clinical picture closely resembling that of subacute 
combined degeneration. 

Prognosis. — There is no evidence that recovery from this disease occurs 
in any of its stages. The temporary improvements which may occur are 
improvements in the general health and in the anaemia, ratlier than any 
lessening in the gravity of the nervous manifestations. Speaking generally, 
the duration of the disease is inversely proportional to the rapidity of the 
onset and development of tlie symptoms Many cases remain for a long time 
with sligtit symptoms, able to follow^ light occupations, but in every case 
a rapid exacerbation may occur, heralding a quickly fatal issue. The more 
severe the ana3mia, the sooner may the fatal result be expected. Those 
patients in whpm a spastic state persists, survive longer than those who 
become flaccid*. 

Treatment. — In those cases which show anaemia, the administration 
of livcr^ or liver or stomach extract has its customary dramatic effect in 
restoring the blood, and it certainly has also the effect of lessening and delaying 
the signs of degeneration within the nervous system. A large percentage of 
cures in the early stage has actually been claimed by Ungley, but these results 
require the confirmation of time. Previous to the introduction of liver feeding 
we found that thyroid extract had a remarkable effect in removing the 
ansemia, and that it could be tolerated .by patients suffering from subacute 
combined degeneration in very large doses,^ven as much as sixty grains a day. 
The more advanced the stage of the disease is, the less result may be expected 
fronj^ any form of treatment. Any' suppurative condition of the body should 
be energetically treated. Every care ^ould be taken to delay the advent of 
^dsores and cystitis. When present, these are often amenable to treatment 
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in the early stages of the disease and in less acute cases, but in the more acute 
cases and in the later stages Aiey are inevitable and the bodily vitality is too 
low for any reparative process to take place. Liglitning pains and other 
pains are relieved by such analgesias as aspirin, acetanilide, pyraniidon, phena- 
zone, etc. # Keflex flexor spasms are among the most troublesome of the 
symptoms,- since their frequent occurrence denies sleep to the patient, and 
they are most important factors in tJie oqcurenc® of bedsores. The remedy 
which seems to have nfost effect in checking riiese spasms is veronal. 

PROGRESSIVE MUSCULAR ATROPHY 

Definition. — A disease of gradual onset which may develop any age 
from puberty onwards, and in which the anatomical findings consist invari- 
ably, whatever be the clinical picture, of three orders — (1) a progressive 
degeneration, shrinkage and disappearance, cell by cell, of the upper motor 
neurones or cells of Betz in the ascending frontal convolution, with conse- 
quent degeneration of the corresponding fibres in the pyramidal tracts ; (2^ a 
similar atrophy, cell by cell, in the lower motor neurones with corresponding 
degeneration of motor fibres in the peripheral nerves and atro])hic degenera- 
tion of the muscles innervated by the affected cells ; (3) a diffuse atrophy of 
the white' matter of the spinal cord, the jiosterior columns conspicuously 
excepted. * 

A most mysterious feature of the disease is the non-correspondence between 
the anatomical findings and the symptomatology In the first place, though 
the upper motor neurone lesion is constant in all rases, many cases run their 
course without the slightest external evidence that the pyramidal system is 
involved. Secondly, no symptoms develop corresponding with the very 
extensive degeneration of the anterior and antero-lateral columns of the cord 
in any of the cases. 

The clinical jiicture is one of gradually oncoming weakness and disability, 
due either to atrophy of the muscles from the lower motor neurone lesion, in 
which case the paralysis is flaccid and atrophic, or to spastic paralysis of the 
muscles from the upper motor neurone lesion, in which case the paralysis is 
spastic without atrophy, or to the combined lesion of both upper and lower 
inoLor ueu rones, in which case the paralysis is both spastic and atrophic, 
and the muscular atrophy never becomes complete. Fibrilihr^ twitchings of 
the muscles are always present, and form an important diagnostic feature. 
Any of the skeletal muscles may be affected from the ocular muscles to those 
of the feet. , 

The clinical aspect varies greatly according as the incidence of the palsy 
is u])on the muscles supplied by the brain stem, or upon the muscles of the 
trunk and limbs, and again, according as the atrophic element or the spastic 
element is present alone, or as both coexist in the same region or in different 
regions of the body. 

The following are the usual clinical types, but it must be borne in mind, 
that every transitioiu between these typeg may be met with : 

(A) With incidence upon the muscles supplied from the brain stem;* 
Progressive bulbar paralysis ; 1. Pure atrophic bulbar paralysis. 2. S{^astio 
av 4 uphic bulbar paralysis. 3. Pure spastic bulbar paralysis. 
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(B) With incidence upon the muscles of trunk and limbs; 1. Pure 
atrophio type — (a) ^Local and slowly progressi^/e ; (6) general and rapidly 
progressive. 2. Spastic atrophic type ; amyotrophic lateral sclerosis — (a) 
The spasticity and atsopjiy are coincident in the same muscles; (6) the 
atrophy affects the upper limb and the spasticity the lower liml). 3. Pure 
spastic type. This is more commonly seen as an early stage of amyotrophic 
lateral sclerosis, where thei spasticity qf £he lower extremities precedes the 
atrophy of the upper extremities by some months or years. 

(C) Mixed bulbar and spiifal forms. 

Etiology. — The earliest age incidence has been at 12 years, and several 
cases have been recorded which developed the disease at that age. As age 
advances the incidenoo of the malady becomes more frequent, until it 
attains a piaximum between the ages of 30 and 40 years, after which there is a 
slow decline. It does not commonly commence in advanced age, but one 
case has come under the writers’ observation which commenced at the age of 
77 years. Males are afiected three times as frequently as females, but in the 
cases occurring before the age of 25 years, the females predominate. Heredity 
olily rarely influences the disease. Injury has often been alleged to be an 
exciting factor in the development of this disease, and there are very many 
cases recorded which seem to support this contention. We have made a 
careful analysis of many cases in which there has been a history of injury 
which have come under cvir observation and also of those in the literature, 
and have found that it is always a trivial injury, such as a slight knock, 
bruise or strain, and never a severe injury, which has preceded the appear- 
ance of progressive muscular atrophy. This one fact clearly proves that 
injury cannot truly be in causal association with the disease, and, further, 
there is no conceivable pathological process by which a trivial injury un- 
accompanied by any infective process, can bring about a universal and 
rapidly fatal dissolution of the nervous system. The probability is that the 
injury is in many cases due to the slight clumsiness and disability often 
produced by the oncoming disease, and that in other cases it is simply 
coincidental. Syphilis seems to be in definite causal relation with some of 
the cases^ A positive Wassermann reaction, botli in the blood and in the 
cerebro-spinal fluid, is found in a much larger proportion of the cases than 
give any history of syphilitic infection. Further, quite a number of in- 
stances of the supervention of a typical progressive muscular atrophy in 
cases of tabes^lfas been observed and recorded at the National Hospital, 
London. It has been freely stated that progressive muscular atrophy of 
syphilitic origin differs from the non-syphilitic forms in its lack of symmetry 
and in its course ; but this certainly does not hold good for very many of 
the cases which show a positive Wassermann reacti6n. In a large majority 
of all cases of progressive muscular atrophy, no causal factors whatever can 
be discovered. 

Pathology. — To the naked eye, a cross-section of the spinal cord may show 
some diminution in size of the ventral horns, which often present a curiously 
,pink or rose-coloured appearance. Thd pssential lesion is a primary de- 
generation of the cells of the ventral^horns of the spinal qord and in the homo- 
.|i>gou8 motor nuclei of the brain stem, namely, the hypoglossal, facial, tri- 
l^eminal and oculo-motor nuclei. Coupled with the degeneration of the lower 
motor neurone, is a degeneration of the upper motor neurones of the pyramidal 



PROGRESSIVE MUSCljfcAR ATROPH^ 1723 

I 

system. In the ventral horn cells the degeneration^ is evidenced by a 
gradual shrinking in size of the cells, which lose their dendrites and become 
oval or spherical in shape. The Nissl bodies slowly disappear, and only in 
rare and rapid cases is definite cl^romatolysis seei^ The nuclei dwindle and 
become iri^gular and distorted. Very striking and constant is a great in- 
crease of the yellow, intracellular pjgment, which is usually present in a single 
mass near the nucleus or at the pola of t{)e celLi As this pigment increases 
in bulk, it gradually displaces the nucleus and the other elements of the cell, 
until the degenerate ceUs come to consist of a mass of pigment contained 
within the cell wall, with a distorted nucleus lying to one side. Invasion of 
the pigmented cell remnants by neurophages completes the destruction, and 
in a late stage groups of such neurophages laden with nerve-cell pigment 
alone mark the site from which the nerve cell has disappeared. Qpnsequent 
upon the degeneration of the ventral horn cells the reticulum of myelinated 
fibres in the grey matter of the ventral horn disappears, the collaterals coming 
from the dorsal roots alone remaining intact. 

The dorsal and lateral horns are almost invariably intact, but degenerative 
changes are sometimes seen in the cells of Clarke’s column, from which de- 
generation of the spino-cerebcllar tracts necessarily results. The affection of 
the motor nuclei of the brain stem in the bulbar cases is in every way similar 
to that of the ventral horns. The degeneration of the motor nerves which 
take origin from the degenerate ventral horn oells^ often proceeds pari passu 
with the degeneration of the cells. But in some cases this is conspicuously 
and very mysteriously not the case ; for, though there may be intense de- 
generation in the ventral horn cells, in the intramedullary motor roots and 
in the muscles, there may be complete absence of any signs of degeneration 
in the motor fibres of the extramedullary roots and peripheral nerves. 

The affected muscles arc soft and toneless, and the muscle fibres are found 
irregularly degenerated, bundles of normal and of degenerating fibres, until 
the atrophy is complete, being found side by side. The characteristic change 
is shrinkage of the affected fibre to a calibre much less than normal. The 
transverse striation usually persists, and the muscles stain much more deeply 
with logwood than is normal. The nuclei are much increased, and as the 
degenerating fibres waste and disappear completely, the positions which they 
originally occupied are marked by clumps of such nuclei which remain in the 
connective tissue. As is usual in all slow tissue degenerations, fibrosis and 
local arterial disease accompany the atrophy of the muscle fibres. 

The pyramidal neurones (cells of Betz), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells, 
but with this difference that the earliest structural changes are found in 
the most distal part of the pyramidal fibres, and that subsequently these 
fibres die back towards their cells of origin in the cerebral cortex. The 
degeneration of the upper motor neurones never proceeds to the complete 
destruction of anything like all the pyramidal fibres. 

As has been emphasised above, there is invariably a v^ry considerable 
diffuse atrophy of the ventro-latgral columns of the spinal cord, and this iev 
usually more marked in the shorter fibr^ which surround the ventral horn, 
and which take origin from the smaller ceUs of the dorsal portions of that horn,* 
and connect the segments of the spinal cord at different levels one wifh the 
other. Degeneration of nerve fibres is found also fairly constantly in the 
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ventral commissure^ in both spino-cerebellar tracfts, in the fillet, tecto-spinal 
tracts, rubro-spinal tracts, in the dorsal lon^tudinal bundle and in the 
mesial part of the Gor|>us callosum, the degeneration in the latter position 
being presumably that of (jpllaterals of the pjnramidal fibres. 

The pathological nature, therefore, of progressive muscular atrophy is a 
widely scattered degeneration of nervous jplements not iiven confined to the 
motor systems, though theie are in the main aSecteU, since the afferent 
spino-cerebellar tracts are constantly found degeneratefid, from some unknown 
cause. *' 

Symptoms. — The following description of the clinical features is based 
upon an analysis of 500 cases which have come under observation at the 
National Hospital, London. The onset is in most cases very gradual, but 
it may b^ more rapid, and severe incapacity may result in the course of a 
few months. In rarer cases, a severe degree of paralysis may develop in the 
course of a few days, and in such cases it is not uncommon to see the most 
remarkable teiliporary improvement. The nature o'! the onset, as a rule, in- 
dicates the course which the malady will pursue. A very slow onset is 
foKowed* by a very slowly-advancing disease, often interrupted by long 
stationary periods, whereas the more rapid the commencement, the quicker 
will be the advance and the sooner will a fatal issue occur. Accompanying 
and sometimes preceding the onset, and not infrequently conspicuous during 
the early states of the disease, are certain sensory 8ym[)toms which, from the 
confusion in diagnesis they may cause and from the scant attention which has 
been paid them in descriptions of the malady hitherto, deserve emphasis. 
These symptoms are confined to the regions where the wasting first appears, 
and consist in a subjective feeling of stillness and uselessness, much increased 
when the limb or the body is cold. Or there may be dull aching pains, 
intermittent neuralgic pains which may be severe, or a sensation of coldness 
or numbness which may be intense. Less commonly, tingling may be present. 
Painful cramp in the muscles which are about to be affected is comparatively 
common. These sensory symptoms, though confusing at first, are always 
transient, and disappear as the disease progresses, with the exception of aching 
pain and painful cramps, which may recur from time to time. 

The muscular U'osting, which constitutes the most characteristic feature 
of the disease, may commence in any group of the skeletal muscles whatso- 
ever. It may be first manifest in such rare situations as the facial muscles, 
intercostal mufcles, muscles of the back and abdominal muscles. The 
commonest situation is in the muscles of the upper limb, where the distal 
(intrinsic muscles of the hand) or the proximal muscles (deltoids, spinati, etc.) 
are first affected in about an equal number of cases, the hand, the muscles 
of the thenar eminence are the first to waste, and this is followed by atrophy 
of the hypothenars, of the lumbricals and of the interossei with the usual 
flattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lumbricals, hollowing of the interosseal spaces and a tendency 
to the ‘‘ griffin’s paw ” attitude of the hand. The main en griffe is never so 
marked in this disease as in paralysis of tfiec ulnar nerve, syringomyelia, etc., 
because the wasting soon afiects the long flexors of the* fingers, and further 
contractures of the affected muscles are not well marked in progressive 
musciilar atrophy. As the wasting spreads to the muscles of the forearm, 
the flexors are usually affected before the extensors. 
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When the upper arm is*primaril7 affected the wastijj^g is first seen most 
often in the deltoids, whence it spreads upwards, involving the spinati and 
the muscles attaching arm to scapula, and arm and scapula to trunk. Among 
these muscles some tend to escape the atrophy relatively, or to be affected 
much lateiithan others, and these are the triceps, the latissimus dorsi, the 
lower half of the pef^oralis major, the levator anguli scapulas and especially 
the upper half of the trapezius, whiah for, this riason was called ** ultimum 
moriens ” by Duchenn^. In the limbs the wafSting always commences in one 
limb, but soon spreads to the corresponding limb of the opposite side and 
tends ultimately to become symmetrical. ' The attention of the patient may 
.be first drawn to his malady by the altered appearance produced by the 
atrophy, and this is more common when the commencement is in the hands, 
where the subcutaneous tissue is thin and the region constantly} in* view. 
Or the disability consequent upon the weakness may be noticed first, and 
this is always the case where the commencement is in the bulbar muscles, 
and usually also where the muscles of the legs, proximal muscfes of the arms 
and trunk muscles are first involved. Lastly, the fibrillation may be so 
marked as first to attract notice. - ^ 

The loss of power, which accompanies the muscular wasting, is, as a rule, 
commensurate with the wasting, and does not become absolute until the 
atrophy is complete. To this rule, however, there are two very important 
exceptions. In the first place, when the affected muscles are both tonic 
from the upper motor neurone lesion and atrophic from thje ventral horn-cell 
lesion — the tonic atrophy of Gowers — the loss of power is always much 
greater than can be accounted for by the degree of wasting present. It is a 
remarkable and entirely unexplained fact that when this tonic atrophy is 
present the muscles never completely waste, whereas in flaccid atrophy they 
waste completely, if the patient survives sufficiently long. In the second 
place, and in a minority of cases, a complete flaccid paralysis, often of con- 
siderable extent, involving perhaps all the muscles of the hand and forearm, 
or all the muscles of the shoulder and upper arm, occurs as the initial pheno- 
menon, and ])recedes any sign of wasting. This initial flaccid paralysis 
without wasting, generally comes on rapidly. It is not accompanied by any 
fibrillation, and often it remits to a very considerable extent before any 
wasting or fibrillation appears. When the disease commences with initial 
flaccid paralysis without wasting, it is usually rapid in its course, any tem- 
porary improvements notwithstanding. This initial flaccid Jiyalysis without 
wasting, especially if it improves temporarily, may give rise to great diffi- 
culty in diagnosis, for it generally occurs in one limb only, and its rapid 
development, and in sope cases a conspicuous improvement, may give rise 
to the impression of a gross organic lesion of the ventral horn or ventral roots, 
and to hopes of recovery which are falsified later. 

The disability which progressive muscular atrophy produces in the 
limbs is always much more marked when the limbs are cold, and conversely. 
There may be an appearance of vasomotor paralysis, redness, blueness and 
some swelling of the periphery, but this seems to occur much more as the« 
result of the continual pendent position of the hands, when the muscles, ' 
which flex the elbow and which raise the shoulder, are affected, than as the* 
result of any definite vasomotor palsy. In the regions where the muteular 
atrophy is apparent, the fat and subcutaneous tissues also waste slowly and 
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progressively, and «in all but the rapidly progressive cases this wasting is 
conspicuous. , ^ 

Next in order of frequency to initial wasting in the upper extremities, 
comes the incidence of tfie disease upozv the muscles concerned in facial 
expression, articulation, mastication and deglutition, and in leaser degree 
upon the muscles of phonation ; and th^ disease maylbe confined to these 
musdles throughout the Whole of itsrcourse. From^the widely different 
clinical picture resulting, and^ffom the fact that all thffse muscles are supplied 
from the brain stem and upper tyo segments of the spinal cord, this form 
of the disease has borne the name of progressive bulbar paralysis,” or 
** labio-glosso-pharyngeal paralysis.” Here the wasting commences in the, 
intrinsic muscles of th6 tongue and spreads thence to the orbicularis oris, 
to the es^rinsic muscles of the tongue, pharynx and larynx, to the muscles 
of mastication and, eventually, but in less degree, to the facial muscles 
generally; but only in rare cases are the oculo-motor muscles affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the 
intrinsic muscles of the larynx, and the muscle of the oesophagus are little 
affected. We have, in a series of cases, examined microscopically all the 
muscles concerned in the acts of deglutition and phonation, and have found 
these muscles conspicuously exempt from atrophy. This seems at first an 
anomalous and astonishing fact, considering how great and important are 
the troubles with deglutition in bulbar paralysis. But the anomaly dis- 
appears at once when one considers that the muscles which are concerned 
with buccal deglutition are the muscles of the tongue, those forming the 
floor of the mouth, including the mylohyoid and the digastric, the muscles 
which raise and lower the jaw, and those of the lips. Further, the muscles 
which are most important in pharyngeal deglutition are those which raise 
and lower the hyoid bone and larynx as a whole, and these are the stylohyoid 
and stylopharyngeuB, the palatoglossus and palatopharyngeuB,the geniohyoid, 
thyrohyoid, sternohyoid, sternothyroid and omohyoid. All these muscles 
are early and severely affected in bulbar paralysis ; and when they fail, the 
intrinsic muscles of the palate are unable to shut off the naso-pharynx, the 
constrictors of the pharynx are entirely unable to perform the act of de- 

i ;lutition, and the intrinsic muscles of the larynx — though phonation is never 
ost — ^are unable, since the larynx is unfixed by the extrinsic muscles, to 
modulate the tone of the voice. The very active pharyngeal reflex and the 
well-known gneat difficulty in using the laryngoscope on account of spasm of 
the pharynx in the subjects of this disease, are very good clinical evidence 
that the pharyngeal constrictors are not affected. 

The earliest physical sign of bulbar paralysis is tjie loss of the finer move- 
ments which are essential for correct articulation, and consequently a 
slurring dysarthria develops and increases, and the consonants become less 
fmd less distinct until they are inaudible. The failure of the palate to close 
upon the posterior pharyngeal wall begets a nasal element in the voice. 
Later, the patient becomes unable to interrupt his blast at any of the stop 
Impositions, and his utterance becomes a# long, moaning, monotonous, in- 
articulate sound. His phonation lemains, but he cannot alter its pitch nor 
divide it into parts of speech, except by taking a fresh breath. The orbicu- 
laiis*oris is early affected, and the lips lose their firmness and become thin, 
and as they weaken, the unopposed retractors of the angles produce a wide, 
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straight mouth, both at rest*and in emotional action. W^jjaatling and pursing 
up the lips become impossil^e, and ultimately there is much dribbling of 
saliva, for this can neither be retained by the lips nor swallowed. The 
tongue shows fine fibrillation, and ab it wastes i^ loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the %d consists splely of the covering mucous membrane, 
the glands and the fibrous tissue, and 4ies motionless in the floor of the mouth, 
resembling a crinkled Inushroom. The musdf^s of mastication all become 
affected. The bite becomes feeble and the mouth cannot be opened against 
resistance. In the late stages the jaw drops and the mouth is constantly 
open. The combined weakness of tonf.'Ue and buccinators makes it very 
difficult for the patient to keep his food between bib teeth in mastic|ition, 
and often he aids his disability by digital pressure upon the cheeks. Nasal 
regurgitation is not uncommon. The difficulty in swallowing is greatest with 
fluids, for these require quick action, and is next greatest with lumpy solids, 
for these necessitate powerful action. It is least with food of a porridge-like 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muscles of the face are affected later and to a much less severe 
degree than is the orbicularis oris. It is as if there were a physiological selec- 
tion on the part of the disease for the nervous mechanism subserving masti- 
cation and deglutition. Still in the majority of* cases there are bilateral 
general facial weakness and wasting which, with the peculiar mouth and 
dropping jaw, produce a characteristic facies which can be instantly recog- 
nised. If the upper facial muscles are tested by raising the eyelid with the 
finger against resistance, invariably they will be found to be weak. Only 
in very rare cases docs the atrophy extend to the oculo-motor muscles. As 
in the paralysis of the limbs, so also in bulbar paralysis, concomitant signs 
of both upper motor neurone and of lower motor neurone lesion may exist. 
When such tonic atrophy of the bulbar muscles is present, the symptoma- 
tology and clinical appearance are the same as have been above described 
for the simple atrophic form, with the exception that the jaw-jerk and the 
other muscle-jerks of the bulbar region, which are absent in the latter con- 
dition, are brisk in the tonic-atrophic form. And, further, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In loss common cases of progressive bulbar paralysis thd upper motor 
neurone lesion alone is in evidence, and the bulbar paralysis is purely sj^stic. 
Here the symptomatology as regards articulation, deglutition, etc., is the 
same, and the facial aspect identical with that of the simple atrophic and 
tonic-atrophic forms. The muscle- jerks are brisk. The appearance of the 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn 
into a narrow compass by the spasm of the muscles composing it. It appears 
too small for so large a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 

The muscles of the back of the neck, the splenius, complexus, etc., are« 
not uncommonly the first muscles to be affected with the^ wasting of pro- 
gressive muscular atrophy. There is increasing difficulty in ei^ending tl^^ 
head, which drops forward, causing a pharacteristic attitude, which is liliBOci* . 
ated with a constant overaction of the frontales which raise the brows to 



1728 1)ISEASES OF .T]^E NERVOUS SYSTEM 

clear the line of vision when the head is dropped forward, bo giving rise to 
a permanently furrowed brow. The loss of ^substance in the muscles of 
the back of the neck, together with the dropping forward of the head, causes 
the lower cervical *an(^, upper dorsal spines to stand out in. undue 
prominence, and to give an appearance approximating to that oi an angular 
curvature. i| 

Primary affection of thfr lower extremities is much l4ss common than that 
of the upper extremities, bulbar region or neck muscles. The anterior tibial 
and peroneal muscles are usually attacked first, and less commonly the 
quadriceps. The cliaical type is that of flaccid atrophy in most of the cases. 
Tonic atrophy, which is so common in the upper limbs and in the bulbar 
region, is rare in the le^s. Spasticity without atrophy from the upper motor 
neuron lesion alone is very common in the lower extremities. It forms a 
characteristic part of the frequently occurring clinical type of amyotrophic 
lateral sclerosis, in which the upper extremities or bulbar region are affected 
with atrophic paralysis, and the legs with spastic paralysis. In this common 
combination the atrophic paralysis is usually of the tonic and much less 
frequently of the simple flaccid type. Spasticity from the upper motor 
neuron lesion may develop in the lower extremities long before there are 
any signs of atrophic paralysis elsewhere from the lower motor neuron 
lesion, and such cases present the physical signs of a primary lateral sclerosis. 
Therefore, it cannot be into strongly borne in mind that any case presenting 
the features of a primary lateral sclerosis in an adult may eventually prove 
to be one of progressive muscular atrophy. 

Wherever the site of commencement of progressive muscular atrophy 
may be, it invariably spreads to other regions, sometimes slowly and with 
periods of arrest which may last for years, sometimes with remarkable 
rapidity. The manner of spread is usually in terms of the contiguity of the 
affected elements in the nervous system ; but it is sometimes in terms of the 
physiological association of the muscles as is commonly seen in the bulbar 
forms of the malady. When the disease is definitely installed the appear- 
ance of fibrillation, in any muscles otherwise unaffected, is a sure sign that 
atrophy will shortly commence in those muscles. 

According to the method of advance shown by the disease, cases of 

S rogressive muscular atrophy fall into two groups which it is important to 
istinguish. In the first group, the atrophy spreads locally and slowly and 
remains confi^jetl to one region of the anatomy during most of the course of 
the malady. These cases are always of the simple atrophic type, and they 
usually survive a long time. Such cases, however, tend to become general 
just before the end. In contrast with the local type of the affection is the 
group in which the manifestations, commencing locally, spread within a 
comparatively short time to many parts of the anatomy, or even become 
universal. The spread may be very rapid, and the end may occur in a few 
months, or it may be slower ; but it is unusual for any of the cases forming 
this group to survive for more than eighteen months. This group comprises 
(1) the generalised cases of simple flaccid %trophy ; (2) all the cases of amyo- 
trophic lateral sclerosis ; and (3) mgst of the bulbar cases. 

. FibriUatum is a most important symptom of the disease, and is an associate 
of the muscular atrophy. It seems to be the expression of degeneration 
which is occurring in the yet living arid functioning nerve cell. It precedes 
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the wasting of the fibres, and>is a sure herald of the advent of wasting in this 
disease. It ceases to occur when the muscle is completely wasted, and is not 
seen when the atrophy is not progressing. ^On account of the importance 
of fibrillation as a diagnostic sign of progressive n^uscular atrophy it is im- 
portant hercito consider those oiher^ conditions in which it is met with clinically. 
It occurs in syringomyelia and in perjoneal atrophy, but only when the muscular 
atrophy is progressing, and, therefdrQ, it is only occasional symptom in 
either ^sease. It is oftun very marked in cases of interstitial neuritis (sciatica, 
etc.). It occurs in a most magnified and conspiduous form in certain condi- 
tions of gastro- enteritis, and is presumably* due to an intoxication, and to this 
form of fibrillation the term “ myokimia ** has been applied. It is not met 
with in polyneuritis, poliomyelitis, myopathy, nor dn the common ^oss 
lesions of nerve trunks, nerve roots or spinal cord. 

The electrical reactions of the affected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by side in the affected muscle, there will be some lowering of the response 
to faradism with a tendency to a polar change. This is known as the “ mixed 
reaction,** and it is common to all diseases in which muscle degenerate)^ 
fibre by fibre. Faradic excifability lessens as more of the muscle fibres 
degenerate, and when degeneration is complete all electrical excitability is 
lost. The excitability of the affected muscles to direct mechanical stimuli, 
such as percussion, is increased so long as any living muscle remains. 

Contractures are conspicuous by tkeir absence in this ^sease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end result 
is that the limb is flail-like and without contracture. 

Mental alterations are constantly present in the cases in which the bulbar 
region is affected. Emotional instability and hyperexcitability are the usual 
change. The patient is easily excited to tears or to laughter by trivial 
causes, and when so excitf'd cannot control his expression of emotion. He 
himself feels little joy or grief during the paroxysms of laughing or crying. 

Sphincters, — In tJic nuijority of the cases these are not affected, but every 
now and tlien dysuria in any of its forms occurs, and it may occur, early in 
the course of the malady, and it may be severe. Loss of sexual power is very 
common. 

Reflexes. — The superficial reflexes are modified in this disease, on the 
one hand by spasticity, when this is present, and, on the other, by^the muscular 
atrophy which may prevent response in the affected muscles. The pharyngeal 
reflex in bulbar cases is usually brisk, notwithstanding the statement to the 
contrary, which most antecedent writers upon this subject have recorded ; 
but the response is not tlie normal response, involving all the muscles con- 
cerned in deglutition, for tlicse are atrophied and paralysed ; it is confined 
to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operatioi\ of such of the somatic bulbar muscles as are still able 
to act. The abdominal reflexes are diminished or lost in the spastic cases, 
and in those cases where the atrgphy is incident upon the muscles of the j 
abdominal wall. The. plantar reflexes ar^usually of the extensor type when 
the legs are spastic ; but this does not always obtain, for there may be definite* - 
rigidity of the legs with brisk knee-jerks and foot-clonus with a persicAent 
flexor response. The muscle-jerks disappear from the affected region in 
109 
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simple atrophic cases pan* passu with the wasting of the muscles. In cases 
of tonic atrophy ffhey are everwhere increased, even in regions where the 
• atrophy is severe, and in this t^e of the malady they never disappear. The 
same increase of ther muscle-jerks occurs in the purely spastic cases. 

Diagnosis. — The malady has to be distinguished from the mapy conditions 
in which progressive weakness and wasting of the muscles occur, from those 
in which muscular wastii^ and spasljcity are conspicuous clinical features, 
and lastly from other diseases;- in which bulbar symptoms are early evidenced. 
Peroneal muscular atrophy very closely resembles progressive muscular 
atrophy, in that slow wasting ahd fibrillation of the muscles are the chief 
clinical features. The points which distinguish the two conditions are that 
peroneal atrophy is of(en a familial disease, and is apt to commence in child- 
hood, w^en it is unusual for progressive muscular atrophy to begin. The 
location of the atrophy is peculiar, and when well marked in the periphery 
of all four limbs, as is common in this disease, cannot be confused with 
progressive muscular atrophy since the latter disease never has this distribu- 
tion. Sjrringomyelia is easily distinguishable by the early and striking loss 
bf pain and temperature sensibility. Cervical rib not iincotrimonly produces 
atrophy of the intrinsic muscles of the hand, and, though this is usually 
confined to one hand, it may be bilateral. Pain in the distribution of the 
eighth cervical and first dorsal roots, and some loss of sensibility, may be 
present. The atrophy r^^mains local, and is never accompanied by fibrilla- 
tion. The abnc^mal rib is easily discoverable on radiographic examination. 
It must be borne in mind that cervical ribs are not uncommon, and that 
their presence does not necessarily prove the cause of atrophy of the hand 
muscles, for cervical ribs may be present in progressive muscular atrophy, 
in syringomyelia, and in any other disease. 

Artimtic muscular atrophy occurs in the regions of joints which show 
easily recognisable disease. Fibrillation does not occur, nor are there altera- 
tions in the electrical excitability of the wasted muscles. Myotonia atrophica 
is at once separated from progressive muscular atrophy by the myotonus, 
when this latter symptom is present. When myotonus is absent, the char- 
acteristic wasting of the sternoniastoids, and of the muscles of the thighs, 
the age of the subject, and sometimes the presence of cataract should suggest 
the diagnosis. 

Lesions of peripheral nerve trunks may be diagnosed by the history of 
a local caus^ by the discovery of a palpable local lesion upon the course of 
the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while often pain and sensory loss occur in that same 
distribution. 

Lesions of the nerve roots, and especially those produced by pachy- 
meningitis and by neoplasm in the vertebrae may cause signs and symptoms 
so closely resembling those of the more rapid forms of progressive muscular 
atrophy^ as to render correct diagnosis very difficult. Such a lesion in the 
cervical region, for example, ma^ give rise to wasting of the hand and fore- 
arm muscles, and a spastic condition ot ^e legs, resembling exactly a condi- 
tion of amyotrophic lateral sclei^psis, without defor^iity or rigidity of the 
spine, and without pain or sensory loss. In such cases of difficulty the course 
of k Uttle time will bring the advent of the conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure 
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upon the spinal cord resnltfiT in hyperalbuminosis of the ^erebio-spinal fluid, 
and if the lesion causing the pressure is syphilitic, there m likely also to be 
lymphocytosis in that fluid, neither of which conditions is found in pro- 

K ive muscular atrophy. Syii^toms resembli]|g those of amyotrophic 
Etl scleK>sis may arise from tumour involving the cervical enlargement. 
The latter condition jbecomes easily diagnosable from the not long delayed 
appearance of sensory loss both upon the^arms tnd upon the trunk below 
the level of the lesion.* Fibrillation is never |)resent in any pressure lesion 
of peripheral nerve, nerve root or spinal cprd. * 

Diagnosis is most difiiGult in those cases where spasticity in the limbs 
is the first sign of progressive muscular atrophy to appear, and where such 
spasticity precedes the appearance of any muscular tArophy by a long Jiime. 
If it be clearly borne in mind that spastic paralysis may be the earliest, and 
for a time the only sign of progressive muscular atrophy, and that among the 
many diseases of the nervous system, which commence with the same clinical 
picture of spastic paralysis, a certain diagnosis cannot be made* until further 
distinguisliing signs appear, error will be avoided. The importance of the 
examination of the cerebro-spinal fluid in all cases cannot be too strongly 
emphasised. 

Course and Prognosis. — Tlie nature of the disease is to progress, and to 
extend its area of invasion until a fatal issue is reached. The progress may 
be rapid, and the end may be reached in a few mont^is, or it may be slow, and 
many years may elapse before death occurs. The local types of slow onset 
are the most gradual in their development, and these are often characterised 
by periods of arrest in the progress of the disease. The generalised simple 
atrophic type of the disease is the most rapid, especially when it commences 
with severe initial flaccid paralysis without atrophy. 

In the bulbar types of the disease, and in amyotrophic lateral sclerosis, 
the course is for the most steadDy progressive. Every type will show, 
however, upon occasion, exacerbations and remissions, and the exacerba- 
tions are the most important, and in the bulbar types may bring about the 
end in a few hours. Of particular interest are rapid extensions of a flaccid 
paralysis, which may occur in a few hours, and which resemble, and indeed 
are identical with, onset of the disease with initial flaccid paralysis without 
atrophy, which has been already described. Whatever type of the disease 
be present, it tends in the end to spread and to become general. 

Involvement of the respiratory muscles or severe bulbar*symptoms, and 
the pulmonary complications which may accompany either condition, may 
bring about the fatal issue. It is usual, however, for death to occur in a 
manner which is common} to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is as if an acute toxic process occurs 
when the nervous degeneration becomes rapid. It is uncommon for death 
to occur from intercurrent maladies. The average tenure of existence after 
definite signs are present is under, 1 year in the generalised flaccid type, 
and it may be as short as 2 months. Bulbar symptoms are not generally • 
survived for more than 12 months. Localised cases of simple atrophy may 
live for many years. Some of the patients in whom a positive Wass6rman]>* 
reaction is found improve, and the disease is sometimes arrested by Inti- 
syphilitic treatment. 
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The progressive, character of the disease r^Mers the prognosis grave in 
every case. There are some cases occurring in middle life, which are pre- 
sumably cases of progressive muscular atrophy of local distribution and slow 
onset and course, which become finally arrested or even improve ; but in the 
absence of pathological verification the true nature of such cased is open to 
doubt. Slowly progressive local cases casually last years, and may live 
as long as 25 years from %e onset. *1d these the inalady becomes general 
in the end. The possibility pf the occurrence of rapicfiy advancing generalisa- 
tion always renders the prognosis , uncertain. 

In amyotrophic lateral sclerosis the average duration of life is not more 
than 2 years from the onset. When bulbar symptoms are present the average 
duration is under 2 years. In the generalised cases the average duration is 
under 1 ^'ear. AVidely spread fibrillation in muscles, which are neither weak 
nor wasted, is the constant lierald of generalisation, and renders the im- 
mediate prognosis serious. In cases where syphijis is present the prognosis 
is more favourable, and there is even a possibility of arrest and improvement 
if energetic treatment of the associated condition is provided. Rapid ex- 
tension of the weakness, the advent of bulbar syra])toms, involvement of all 
the respiratory muscles, and especially general asthenia and drowsiness are 
the signs which usher in the fatal result. 

Complications. — J3y far the most common complication which is met 
with in cases of progressive muscular atrophy is the presence of some sy})hilitic 
lesion of the nciVous system, and this may be of any nature, both local or 
general. Tabes dorsalis, associated with progressive muscular atrophy, is 
not uncommon. General paralysis of the insane has been noted in a few 
cases, as has also paralysis agitans. 

Treatment. — For the most this malady seems to be entirely uninfluenced 
by any treatment that has hitherto been adopted. Even where syphilis 
ia a factor in the causation, although appropriate treatment for these condi- 
tions has been applied, and improvement and even arrest may result, it is 
no rare thing to see no amelioration, and in some cases such treatment seems 
actually to hasten the progress of the disease. The value of treatment by 
the hypodermic injection of strychnine, which was claimed by Gowers, has 
not been borne out. It remains, therefore, to secure favourable conditions 
of life for the patient, and to maintain the general health in as perfect a state 
as possible. Ogid, fatigue and traumatic influences, such as falls, are care- 
fully to be avoided, as likely to increase the disability and incite extension 
of the disease. Absolute rest is not essential, and adherence to light occupa- 
tion whejre possible seems to hinder rather than to advance the progress of 
the disease. All tonic remedies are useful. Organc therapy has been largely 
vaunted ; but any advantage gained therefrom is from the tonic effect upon 
metabolism. It has no specific effect upon the malady. The administration 
of calcium with parathyroid extract seems to have improved some of our 
patients.' It is valuable when cramp is obtnisive. Electricity, massage and 
passive movements are useful as giving bodily comfort to the patient, and 
satisfying him that something is l^ing done for him, and that nothing has 
been left untried. Electricity, wheii strongly applied, ddes harm, and faradism 
\nust not be used in spastic cases.' In bulbar cases, the dysphagia must be 
aided by avoiding liquids and solids, and by serving all the articles of diet in 
pultaceous form. Salivation, which is so troublesome in this condition, may 
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be greatly helped by the administration of hyoscine by the mouth. In the 
rare cases 'where sphincter trouble is prominent, the regular administration 
of belladonna is of signal service. In the bedridden state cleanliness and care- 
ful attention to the skin, and to regular shifting of the patient, will always 
prevent the formation of bedsores.* • 

PE^pNEAL MUSCULAR ^TflOPHY 

t 

Synonym.-^Charcot-Marie-Tooth t3rp8 of muscular atrophy. 

This IS an absolutely distinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several membgrs of the same fai^y. 
It usually commences in mid-childhood, and after progressing for eome 
twenty years or less, comes to a final arrest. The atrophy always coinmences 
in the intrinsic muscles of the feet, and is throughout strictly distal in dis- 
tribution. The muscles of the face and trunk and the prozinvil muscles of 
the limbs are never affected. The atrophy leaves a peculiar elastic fibrosis 
in the affected muscles, so that the incapacity caused by this disease is niucji 
less than in any other form of muscular atrophy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a primary neurone atrophy of the anterior horn cells and 
of some of the afferent neurones in certain regions of the spinal cord. 

.ffitiology.— The disease usually commences between the fifth and tenth 
years of childhood, but it may appear as late as the fourth decade of life. 
Males and females are both affected. Heredity plays an important part in 
the incidence, although isolated sporadic cases are not uncommon. The 
malady often occurs in families, and has been traced through five generations ; 
it may skip a generation and then reappear. 

Pathology. — The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke’s column show signs 
of degeneration, as do also some of the fibres of the posterior columns of the 
spinal cord, and especially those of the postero-lateral column. Slight de- 
generation in some of the fibres of the pyramidal tracts is usually found. The 
affected muscles show a simple atrophy of the muscle fibres, indistinguishable 
from that seen when a motor nerve is divided. There is a simple shrinking 
of the fibres, which stain progressively and more and msre deeply with 
hasmatoxylin, lose their striation and finally disappear. Sec&dary fibrotic 
changes accompany the atrophy, together with sclerosis of the arteries of 
the muscle. 

Symptoms. — Miiscufar atrophy always dominates the clinical picture of 
this malady. It is always strictly distal in distribution, and this feature 
will almost always serve to distinguish peroneal atrophy from any other 
form of muscular atrophy. This is to say it does not affect one particular 
muscle, but the distal ends of all tlie muscles below a certain level on the 
limb, leaving the proximal ends of •the muscles normal, and it advances up 
the limb inch by incji, the separation of the wasted portion of the muscle* 
from the normal portion being always transverse to its length. In other 
words, the muscle fibres seem to waste in terms of the length of the spin^ 
axons which supply them. The wasting commences always in the intrinsic 
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inuscleB of tEe feet, e.nd hollowness of the instfep and thbness of the feet, 
together with retraction of the toes and the difficulty which the pes cavus 
so produced entails in fitting boots, first draws attention to the disease. 
As the process advances^ the lower segments of the anterior tibial, peroneal 
and calf muscles become affected, and ^ke limb is subsequently involved 
until the lower third of the thigh is reached, at which stage the disease is 
invariably arrested. Thisislow spread pf^the atrophy from the distal towards 
the proximal portion of the limb, gives rise to a mo^ unique and character- 
istic feature in the appearanbe of the legs at the several stages of the disease. 
As an example, the complete atrophy of all the muscles below the middle 
and a well-developed musculature in the upper half of the leg, give rise to the 
inverted “ fat bottle « calf. When the atrophy has involved the lower 
third of Jbhe thigh, the lower end of the femur, bare of muscle and covered 
only by skin and tendons, contrasts strongly with the well-developed muscles 
of the upper thigh, and causes the thigh to resemble an inverted champagne 
bottle. 

Some years after the atrophy has become marked in the lower extremities, 
aSid in the usual run of cases just before the age of puberty, the intrinsic 
muscles of the hands and first those of the thenar and hypothenar group 
begin to waste, and this wasting may extend as high as the middle of the 
forearm. . It must be borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper extremities often 
escape altogetheij. With the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neck and trunk remain unaffected.. 

The affected regions of the muscles waste absolutely, and leave a very 
elastic and not strongly contracturing fibrous tissue. The electrical excit- 
ability in the wasted regions becomes first lowered and then lost, and, in 
the earlier stages, may show a mixed reaction, in which there is lowering of 
excitability to faradism, with a tendency to an inverted polar reaction. 
Fibrillation of the muscles is an important sign. It is seen only when the 
disease is progressing, and in the muscles which are obviously wasting. 
It is nevgr general, as in some cases of progressive muscular atrophy. And 
since peroneal atrophy is at times advancing and at other times stationary, 
fibrillation may be in one case conspicuous and in another never seen. It 
disappears entirely when the progress of the malady becomes finally arrested, 
and is, there{ofe, useful as a clinical indication of active advance of the 
disease. Contractures always occur, and from the nature of the distribution 
of the atrophy are necessarily confined to the feet and the hands. In the 
feet, pes cavus with retracted toes is the rule ; but^ sometimes, and in some 
stages of the disease, the feet and toes may be dropped and the feet inverted. 
The sphincters are unaffected. The ankle-jerks are diminished or lost in 
proportion to the wasting of the calf muscles. In the final arrested stage 
they are usually lost. The knee-jerk is always retained and is usually brisk. 
The plantar reflexes are usually lost early so far as any response in the foot 
is concerned, but some response in the upp/^r thigh muscles, upon stimulating 
the plantar region, often remains. ^ Pain, tenderness and cramp are entirely 
absent. Conspicuous loss of sensibility is uncommon, but slight loss of deep 
sensibility^ loss of the vibration sense and relative tactile loss, may often be 
detected upon careful examination : but in rarer cases all forms of sensibility 
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may be severely afiEected, or'even entirely lost. As an example of the latter 
^ condition, a patient came under the writers' care in the Srrested stage with 
complete atrophy of all the musdes below {he knees, with complete loss of 
all forms of sensibility below the knees. Notwi^standing this complete 
motor and sensory loss, he was aole to get about upon his legs and work, 
guided by ‘sensationJ which reacl^d his consciousness from the articular 
surfaces of the lower ends of his lemurs., Perfvating ulcers may be met 
with upon the soles of fhe feet, and are explained by the thinness of the feet 
and their deformity, wliich, coupled with the clumsiness of the use of the 
feet, lead to the formation of severe corns which break down into perforating 
ulcers. Loss of sensibility also is a factor in their production. 

The most striking of all the clinical features of peroneal atrophy is the 
comparatively slight disability vrhich the wasting of the muscles ^nd* con- 
sequent paralysis, and even the sensory loss, when present, cause. This is 
due to the peculiar quality of the fibrosis which succeeds the wasting. The 
fibrosed muscles support the joints in such a condition of unchanging, elastic 
stability as renders locomotion and other acts possible in a degree that is 
not met with in any other condition of muscular wasting. Even when •a 
rapid increase of wasting has caused great disability, it is almost invariable 
to find that the advent of fibrosis in the course of time greatly lessens the 
disability. Thus, in a patient aged 16 years, who was unable to walk without 
assistance on account of the severe paralysis below the knees, a lapse of 
4 years found him able to earn a good wage, working upo^ his feet, though 
there was no change in the degree of paralysis during this time. 

Course. — The course is irregularly progressive for a number of years 
only, and the advance of the disease ceases usually in the third decade of 
life. Exacerbations of the weakness are likely to be followed in every case 
by considerable improvement, owing to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused with 
progressive muscular atrophy, in that wasting of muscles and fibrillation 
are the conspicuous features. The onset usually in childhood and the fact 
that the feet are affected first, the peculiar distal distribution and the presence 
of any familial incidence, are important. But the only distinctioix which is 
absolute is the distribution, for ^irogressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial relations are absent in the latter malady. In the course of 
time the diagnosis always becomes clear, for j)rogres8ive nfhgcular atrophy 
never keeps to the classic distribution, nor is it followed by the peculiar 
fibrosis which characterises peroneal atrophy. 

Dystrophia myotoniga when commencing in the peroneal muscles may 
for a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of the face and the atrophy of the stemo- 
mastoids, wUl establish the diagnosis. 

The usual forms of myopathy are at once separated from peroneal atrophy 
by the distribution of the muscular weakness and wasting, which in the 
former group of maladies is conspicuously upon the face, trunk and proximal^ 
muscles of the limbs^ and in the latter u|)on the distal muscles. Peripheral 
neuritis is more rapid in its onset, and is apt to be associated with markedi* 
sensory disturbances, both objective and subjective, and the paralysie^is in 
terms of individual muscles, which is not the case in peroneal atrophy. 
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Prognosis. — The disease has no tendency^ to destroy life. Complete 
arrest always occurs. There is invariably a tehdency for the amount of dis- 
ability to improve, for the reasons that the fibrosis of the paralysed muscles, 
which occurs in the' coufse of time, renders the affected limbs more ser- 
viceable, and, further, that the patient learns to overcome diis defects. 
There is never any real recovery in the a^ected muscleji 

Treatment. — The general he^jlth should be carefully maintained, and the 
nutrition of the affected musbles aided by the application of massage and 
electricity. Care must be taken, on the one hand, to avoid over-fatigue of 
the affected muscles, and, on the other, to ensure such regular exercise as is 
compatible with their capacity. Bicycling, for example, since it employs 
chiefly the thigh niuscks, is a better form of exercise for these patients than 
is walking. In no circumstances should tenotomies be performed for the 
deformity of the feet, for such measures tend to destroy the effect of the 
conservative fibrosis, so essential to the production of a useful limb. The 
use of any heavy mechanical supports is to be' avoided above all things. 
Light, well-fitting boots, so as to interfere as little as possible with the exer- 
cise of the damaged muscles, are essential. Tjight celluloid splints may 
be worn at night to assist the deformity of the feet in the advancing stages 
of the disease. Administration of thyroid gland and other polyglandular 
extracts has been recommended. 


PROGRESSIVE SPINAL MUSCULAR ATROPHY OF CHILDREN 

Synonym. — The Werdnig-Hoffmann disease. 

This is a malady of the first year of infancy, often incident upon several 
children of the same parents, and characterised by tne gradual development 
of progressive muscular weakness and atrophy, which affects the proximal 
muscles first and most, increases to a complete paralysis of trunk and limbs, 
and finally affects the bulbar muscles. The disease is invariably fatal in 
from a few weeks to several months. The most striking pathological changes 
are a progressive degeneration and disappearance of the ventral horn cells 
of the spinal cord, and of their analogues in the brain stem. 

Etiology. — In some of the cases the paralysis is noticeable at the time 
of birth, and the disease is obviously of pre-natal development. In others 
the children are quite healthy at birth, and the disease develops some time 
during the first year of life, and most frequently within 8 weeks of birth. 
Though sporadic cases may be met with, yet in the majority of instances 
several children of the same mother are affected. ,Both the pre-natal cases 
and the post-natal cases may be met with among the children of the same 
mother. The sexes seem to be equally affected. No maternal ill-health 
during pregnancy has been noticed, and nothing is known about any other 
sstiological factor. 

Pathology. — The most extensive chfinges are found in the ventral horn 
t cells throughout the spinal cord and brain stem, and at many levels no 
normal cells whatever are to be seen. Tigrolysis, swelling and glossiness of 
'^he cells, extrusion of the nuc}ei, disappearance of the dendrites; shrinking 
of th!b cells and final disappearance is the sequence of the changes. Degenera- 
tion of the anterior roots and of the penpheral motor nerve fibres oonse- 
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qiiently occurs. These changes are not confined to the lo^er motor neurones, 
for in our cases ezaminatioif by the MaicU method showed extensive de- 
generation throughout the postorior colunins of the cord, indicating that 
lower sensory neurones were also considerably afieC|^ed. 

The muscles show intense degeneration with hypertrophy of some fibres and 
atrophy of. most of Ahe fibres, waving, moniliform shape, hypernucleation 
of the spindles, general nuclear incret^se ai\d fibroeis. 

S^ptoms. — In thffe cases which are pre-nfetal, the malady is noticed at 
the time of birth on account of the tonelessness, fiaccidity and the poorness 
of movement in the trunk and proximal muscles of the limbs. In the post- 
natal cases there is a gradual onset of similar weakness and flaccidity in the 
trunk first, and in the limbs afterwards, which usually commences within 
six weeks of birth, but which may not appear until towards the epd of the 
first year of life. The weakness seems always to be least marked in the 
periphery of the limbs, where curious, slow, involuntary movements of the 
fingers and toes have been noted io a good many of the cases. *The paralysis 
is followed by a rapid and extensive wasting of the muscles, accompanied 
by occasional fibrillary twitchings. Since these children are not only w611 
nourished, but often put on much fat during the illness, wasting of the muscles 
may not be apparent on inspection or palpation. It can, however, immedi- 
ately be detected bj radiography, which distinguishes sharply between fat 
and muscle. . • 

As the malady progresses the trunk muscles become completely paralysed, 
the intercostal muscles being always paralysed before the diaphragm. The 
limbs become progressively weaker, and, lastly, bulbar paralysis supervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected muscles. Sensi- 
bility may be unimpaired ; but in several of my cases there has been con- 
spicuous loss of pain sensibility over the limbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles have not been affected, and 
intelligence is preserved throughout. 

Diagnosis. — The peculiar and striking features of the disease jnake the 
diagnosis easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and flaccidity of trunk and limbs as does the 
Werdnig-Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life, • In amyotonia 
congenita, however, the paralysis is not comjflcte, and it tends to improve- 
ment and not to progressive increase. Contractures also occur, which are 
not found in the Wcrdiyg-Hoffraann disease, and, lastly, the definite spinal 
cord changes of the latter malady are not found in the former. 

Course and Prognosis. — Tlie course is invariably progressive, and is 
more rapid the earlier in life the disease commences, and it is most rapid of 
all in the pre-natal cases, which are usually fatal within a few weeks. With 
an onset some weeks after birth, life is usually continued for several months, 
and a few cases have been reported with an onset towards the end of th^ 
first year, in which death has been delayi^d until the third or fourth year. 

Treatment. — No treatment is known to influence the course of fbep 
malady. * 
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LESIONS OF THE PERIPHERAL NERVES 

li 

LOCAL LESIONS OF NERVE ROOTS AND NERVE TRUNKS 

Phrenio Nerve. — Thi#*nerve Ai formed by the junction of fibres arising 
from the third, fourth and^fijtth cervical segmeuts ^f the spinal cord. It 
supplies the diaphragm. Paralysis results most often from disease of the 
spinal cord, but the roots may be implicated in disease of the spine, and the 
trunk may be injured, in its course through the neck and thorajc, by wounds 
or tumours. Bilateral \)aralysis occurs in lesions of the cord and spine, and 
in alcohdic, diphtheritic, saturnine and other forms of peripheral neuritis. 
Other causes usually affect one side only. When the diaphragm is com- 
pletely paralysed, the normal inspiratory protrusion of the upper part of the 
abdomen disappears, or is rejfiaced by retraction of this part with each 
ii^spiration. During rest, so long as the lungs are healthy, the respiratory 
rate does not increase, but if bronchitis or pneumonia arises as a complica- 
tion, or if the patient exerts himself, the diminished reserve of respiratory 
power is seriously felt. When one nerve only is affected the diaphragm does 
not descend on that side. This is rarely detected by observation of the 
abdominal movements, but is easily seen on the X-Ray screen. It produces 
no discomfort. • 

The Long Thoracic Nerve. — This nerve is formed in the substance 
of the scalenus medius muscle, by the union of fibres arising from the posterior 
aspect of the fifth, sixth and seventh cervical roots. It supplies the serratus 
magnus muscle. Wlien all the fibres of this muscle contract, the scapula 
moves upwards, forwards and outwards. It contracts with the pectoralis 
major in the action of pushing forward the point of the shoulder and in the 
rapier-thrust movement. It also assists the deltoid in raising the arm. 
When it is paralysed alone, the position of the scapula at rest is unaltered, 
but if the trapezius and the rhomboids are paralysed as well the scapula 
drops, and its lower angle is displaced inwards. Paralysis of the serratus 
magnus is best demonstrated by causing the patient to hold the arms out- 
stretched before him. The arm is not raised so high on the affected as on 
the normal side^ because the scapula is not fixed and the deltoid works at a 
disadvantage.* Viewed from behind the deformity is characteristic. The 
vertebral border of the scapula stands out prominently and the hand can 
be pushed between this bone and the thorax — winged scapula.” On raising 
the arm from the side, there is difficulty in attaining the horizontal position, 
but the winging of the scapula is less apparent. 

The nerve may be damaged by carrying heavy weights on the shoulder, 
by falls or blows on the shomder, and by continued muscular effort with the 
raised arm. The nerve may be injured alone in gunshot wounds, but as 
a rule it is associated with lesion of fke brachial plexus. In the cases 
caused by compression, severe neuralgic pains in the neck precede the 
onset of paralysis. Recovery is talways very slow and the defect may 
^e permanent. , * 

ISrachial Plexus. — The brachial plexus is formed by the union of the 
anterior divisiou of the lower four cervical nerves and the first dorsal nerve. 
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It may be injured by stabs m the neck, by penetrating mi^les, by dislocation 
of the shoulder or fracture of the clavicle, or by pressure ora tumour, aneurysm 
or cervical rib. Further, the nerves may*be torn by forcible dragging on • 
the arm in accidents or during delivery. In mos^ cases the lesion is partial 
and the symptoms conform in the*main to one of the following types. 

Upper plexus pamlysis (ErVs^mUy), — ^This results from an injury to the 
fifth and sixth cervreal roots. Tne ^usejes paralysed are : biceps, deltoid, 
brachialis anticus, silpinator longus, supraftpinatus, infraspinaturf, rhom- 
boideus, subscapularis, clavicular portion of pectoralis major, serratus 
magnus, latissimus dorsi, teres major. *nie arm cannot be flexed at the 
elbow (flexors of forearm), nor raise^ and abducted (deltoid). The movements 
of the wrist and fingers are not impaired. Adduc^jion of the arm is weak 
(pectoralis major), and rotation is feeble or absent (spinati). On qj^teifipting 
to oppose the shoulders, the scapula on the afiected side passes farther from 
the middle line (rhomboideus). The hand of the allected side cannot be placed 
on the buttock of the sound side (latissimus dorsi). * 

, The reaction of degeneration i^ often romj)lete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It is usually incomplete in the 
other muscles. Sensation is diminished or lost along the outer border of the 
whole limb immediately after the injury, but improvement sets in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in the affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. Percussion of the styloid process of the radius, 
instead of causing a contraction of the biceps and suinnator longus, produces 
flexion of the fingers — inversion of the radial reflex. In this form the tendency 
to complete recovery is great. As a rule all the symptoms disappear com- 
pletely in from 6 months to 2 or 3 years. Weakness persists longest in the 
deltoid and supinator longus. 

Lower plexus paralysis {Klumpke's pahy),--T\ns results from a lesion of 
the eighth cervical and first dorsal roots, or of the common trunk of the 
median and ulnar nerves. The intrinsic muscles of the hand and the flexors 
of the wrist and fingers are paralysed, and the inner border of the foreariA 
and hand is anaesthetic. When the roots are damaged, sympathetic fibres 
may be implicated with the production of myosis, narroN\ing of the palpebral 
aperture, enophthalmos and alterations in sweating on the face, neck, arm 
and upper part of the chest, on the affected aide. 

Middle plexus paralysis, — This form of paralysis is a (t)minon result of 
gunshot injuries of the plexus. It affects the muscles supplied Dy the musculo- 
spiral and circumflex nerves — posterior cord. As the nerve to the latissimus 
dorsi arises from the same trunk, this muscle is often paralysed as well. 
In addition to these simple types, more complicated paralyses occur, in 
which various parts of the plexus are injured together. 

In paralysis of the inner cord of the plexus, atrophy is confined to the 
intrinsic hand muscles, and the sensory loss is confined to the hand. 

Lesions of the brachial plexus show a remarkable tendency to spon- . 
taneous recovery. In many ca^eb recovery is complete in 6 months to^ 
2 years, in others it js partial, and some^uscles remain paralysed. 

The Musculo-bpiral Nerve. — Owing to its long course, its positiQR» 
in relation to the humerus, and its peculiar vulnerability to compression, 
paralysis of the musculo-spiral nerve is one of the commonest peripheral 
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palsies ; although it is a mixed nerve^ contaiiuDg sensory, motor and vaso- 
motor fibres, the s/mptoms of an injury arc almost entirely motor. In the 
upper arm the nerve supplies the triceps and the anconeus, in the forearm 
the supinators, the e^tens^rs of the wrist and fingers, and the extensors and 
long abductor of the thumb. * « 

Symptoms. — Injury to the nerve is followed by dropping of the wrist 
and fingers. The wrist antil the first ph&Ianges are flexed. The flexion is 
limp and easily reducible. ^ « 

When the lesion is in the*axilla the whole of the triceps is paralysed, and 
extension at the elbow is lost. Occasionally in wounds of the posterior 
aspect of the arm the nerves to the triceps are injured, whilst the main trunk 
escapes. The patient is then able to extend the arm powerfully by means of 
the a!icoij.eus, but if he is made to raise the elbow as high as possible with 
his fingers on the point of the shoulder, extension of the bent forearm is 
impossible. 

In most cases the nerve is injured in the mrddle third of the arm and 
the triceps escapes, but the sujiinator longus and all the extensor muscles 
ii^the forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerves, are very rare. The supinator longus, so- 
called, is not a supinator. Its action is to flex the forearm, whilst the hand 
is in a position intermediate between pronation and supination. Paralysis 
of this muscle is detected by the absence of contraction when the pronated 
forearm is flexed ^against resistance. Owing to paralysis of the supinator 
}>rems supination is abolished. During the movement of flexion of the fore- 
arm the biceps acts as a supinator, during extension the external rotators 
of the shoulder, but feebly. 

Paralysis of the extensors of the carpus abolishes both extension and lateral 
movement at the wrist. The flexors of the carpus play no part in lateral 
movements. The extensors of the fingers extend the first phalanges only. 
Extension at the distal joints is carried out by the lumbricals and interossei. 
Paralysis of the extensors and long abductor of the thumb renders abduction of 
the thumb and extension of the phalanges impossible. On attempting to 
abduct t^e thumb, it passes no farther than the radial border of the hand. 
In some cases, the second phalanx of the thumb can be feebly extended by 
the muscles of the thenar eminence. 

Many muscles not supplied by the muscnlo-spiral work at a disadvantage 
when the ext^p^ors are paralysed. These defects must not be mistaken for 
signs of injury to other nerves. Owing to the flexed position of the hand the 
^asp is feeble, but if the wrist is extended passively the grasp is improved. 
The patient cannot make a fist properly, as the thumb does not oppose the 
index finger and the fingers cannot be flexed into tfie palm, until the thumb 
has been moved aside by the sound hand. The movements of the interossei 
in abducting and adducting the fingers are also feeble while the wrist is 
flexed, but are much stronger when the hand is resting flat on a table with 
the wrist and fingers extended. The complete reaction of degeneration is 
^ often found in all the paralysed muscleaf from the onset. Atrophy becomes 
* obvious in a month or two. Its exjjent and severity gi^e important evidence 
^ior prognosis. 

Sinsory disturhances. — Subjective symptoms are rare. In a few cases, 
parsesthesifls are felt on the posterior aspect of the forearm and on the dorsal 
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aspect of the thumb. They are of brief duration, and ^re commoner with 
partial than with complete ^lesions. Severe causalgias are almost never 
seen in lesions of this nerve. Sensibility to light touch, superficial pain and 
temperature is impaired over a s^all area on the Radial border of the hand, 
including the proximal joints of the thumb and first two fingers. The defect 
is often very slightiand is only ^discovered on very careful examination. 
Deep sensibility is rarely affected. •Considering* the extensive distribution 
of the external cutanefbus branch of the mu&culo-spiral nerve, it is rather 
ivsiirprising that the sensory disturbances^ are so slight, when the nerve is 
injured above the origin of this branch. 

Recovery, — It might be though^ that recovery would take place in the 
order of the length of the branches to the various rtfuscles. This, however, 
is not the case. As a rule the extensors of the wrist recover firstf then the 
exti^nsors of the middle, ring, little and index fingers in this order, next the 
supinator longus, and the extensors and abductors of the thumb last of all. 
Oil palpation of the muscles during attempted extension, cohtractions can 
be felt before any movement is produced. Other signs of impending recovery 
are the disapfiearance of automatic pronation and of the Hail-like drop of tlie 
hand, also diminution of automatic flexion of the fingers after passive ex- 
tension. Recovery of movement is complete when the patient is able to 
extend the wrist and all the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid.* 

The Median Nerve. — Whilst the clinical individuality of the musculo^* 
spiral nerve is shown in the preponderance of motor symptoms and in the 
uniform completeness of the paralysis that follows an injury, that of the 
median is seen in the frequency of partial and especially of painful lesions. 
Isolated pah v of this nerve is infrequent excej)t as a result of gunshot wounds 
and other injuries. It may be damaged by repeated violent contractions of 
the pronator radii teres, as in one of the forms of “ tennis elbow.** 

Total paralysis, — The muscles paralysed are the pronators, the radial 
flexor of the wrist, the flexors of the fingers except the ulnar half of the deejg 
flexor, most of the muscles of the thenar eminence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis) and the two radial himbricals. 
Stated briefly the symptoms are< inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 
of the hand in total lesions is fairly constant. The hand inchiues to the ulnar 
side, the index and middle fingers are more extended than is normal, and the 
thumb lies on a level with the fingers — the ape-hand. ^ 

Pronation is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysis of the 
flexors of the wrist is seen when an attempt is made to flex against resistance. 
The tendon of the ulnar flexor alone stands out, and the hand is drawn towards 
the ulnar side. Even at rest, the flexor tendons are more prominent on the 
sound than on the affected side. , 

Flexion of the fingers is good in the two ulnar fingers, though weaker tham 
normal. The index oannot be flexed at all, and the third finger only incom- 
pletely. Flexion at the proximal j oint is usually good in all the fingers includii^ 
the index, and flexion at this joint with extension at the last two joints is 
usually well done by the interossei and lumbricals. If the proximal phalanx^ 
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ol the thumb is immobilised, it will be seen that flexion of the terminal phalanx 
is abolished, owing to paralysis of the flexor pollicis* 

Paralysis of the Jjienar mus^ renders opposition and abduction of the ' 
thumb defective. By mf.ans of the adductor the thumb can be drawn into 
the palm, but as the radial fingers cannot' be flexed nor the thu^ib opposed, . 
it is impossible to place the tip of the thumb.on the tips ol the fingers. Atrophy 
of the muscles becomes obii'ious ii) a few weeks. The outer part of the thenar 
eminence is flattened, and th^ bulk of the muscles arising from the internal 
condyle is greatly diminished. 

Sensory disturbances . — In almost every case there is complete anaesthesia 
to all forms of sensation in the two termir^l phalanges of the index and middle 
fingejs. The skin outiide this area may be unaffected even in complete 
lesions, but in most cases sensibility is diminished in the terminal phalanx 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostic sense is 
lost in the outer fingers. This defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysis of the median the 
liost serious single nerve lesion of the upper limb. 

Vasomotor and trophic changes . — In many cases the skin in the distribu- 
tion of the median nerve is red, dry and chapped, and the nails white or 
purple. It is possible that these changes are due to an associated vascular 
lesion. • 

Recovery is extremely slow and is rarely complete. Sensation begins to 
return before power, but the stereognostic sense is often defective, long after 
movement in the fingers has returned. The pronator and the flexors of the 
wrist recover first, then the flexors of the thumb and middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some “ trick-movement,” due to contractions of healthy muscles, 
is misconstrued. For example, when told to flex the terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
'suddenly. The terminal phalanx then makes a slight passive movement of 
flexion, which may be mistaken for true active flexion. Recovery is complete 
when the patient is able to make a good fist with the fingers flexed well into 
the palm, and the thumb pressed firmly upon the dorsal aspect of the second 
phalanx of the middle finger. 

Partial Lesions. — P artial paralysis of the median nerve is much 
commoner than the complete form. 

Motor symptoms . — Flexion of the index finger and opposition of the thumb 
are most impaired. The flexors of the middle fiijger and of the terminal 
phalanx of the thumb may suffer also, but to a less degree, whilst the pronators 
azid the flexors of the wrist often escape entirely. 

Sensory symptoms . — Apart from the painful lesions to be mentioned 
later, sensory troubles are usually slight in partial lesions. Ansssthesia is 
rare, but sensibility to all forms may be diminished in the areas mentioned 
under complete lesions. ' , 

Vasomotor symptoms . — The skfn is often cyanosed in the distribution 
the injured nerve, and it may perspire more freely than in healthy parts. 
Thefe changes are more distinct when the paralysis is complicate by a 
^ vascfiilar lesion. 
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Mecovery is naturally more rapid than in complete Jesions. The order 
in which the muscles recove? and the testg for completS return of function 
have been mentioned above. 

Painful Lesions of the Median Nerve. — Qausalgia , — In many cases 
the most prominent symptom of injury to the median nerve is pain. 

Motor disturbancqfaTe always present, but are usually slight, the weakness 
affecting mainly the nexors of the index fipger aiJd the thenar muscles. 

Vasomotor changes die a feature of this ty^e^^ In many cases pers*piration 
is diminished over the radial half of the p^alm, and the skin becomes dry and 
scaly. In others, perspiration is increased over the median area. 

Sensory disturbances , — Pain co^es on about a month after the injury, 
at first as tingling or pricking in the finger-tips and palm, later as a constant 
Severe smarting, dragging or burning pain — hence the name causalgia. Added 
to the constant pain, which never ceases day or night, paroxysms occur, in 
which the pain increases suddenly in intensity. The application of cold 
water gives temporary relief, and patients often wear band&ges or gloves 
which they keep constantly moistened. Many develop a phobia of dryness. 
They will not touch dry objects, even with the healthy hand, the sight *of 
another person handling a dry object increases the pain, and any rustling or 
crackling sound, suggestive ot dryness, may bring on a paroxysm. 

In severe oases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended* or hyper-extended. The 
whole hand atrophies, and ii reducible ankylosis occursjwith the limb in 
this position. The skin of the hand is thin and dry. The fingers taper, 
and the nails are long, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 months after the injury, and then slowly 
declines, but the limb remains useless. Even in slighter cases, without 
much deformity, recovery of function is extremely slow, and is rarely 
complete. 

The Ulnar Nerve. — Arising from the inner cord of the brachial plexus, 
the ulnar nerve receives its fibres from the eighth cervical and first dorsal 
segments of the cord. It supplies the ulnar flexor of the wrist, the ulnar 
half of the deep flexor of the fingers, the muscles of the hypothenar eminence, 
the interossei, the two inner Imnbricals, and the adductor and inner head 
of the short flexor of the thumb. Its sensory area is the ulnar border of the 
hand, the little finger and the inner half of the ring finger. 

Total paralysis , — Paralysis of the flexor carpi ulnaris tfioy be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firmness on the 
sound side. Lateral movements of the hand are unaffected, as these are 
carried out by the extensors. 

Paralysis of the ulnar portion of the flexor profundus digitorum. In 
making a fist flexion of the index finger is perfect, and that of the middle 
finger good, whilst in the ring and little fingers it is absent or very feeble. 
This weakness is best seen when flexion is attempted with the index and 
middle fingers extended. Even \(hen the fingers can be flexed by the actiouj 
of the flexor sublimisi the power of resisting passive extension is completely 
lost in the terminal phalanx of the two ulnar fingers. Paralysis of tlM^ 
hypothenar muscles abolishes lateral movements of the little finget? andT* 
diminishes the power of flexion at the proximal joint. Paralysis of the 
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interoBsei and of the inner two lumbricals leads to the production the 
“ claw-hand.” * 

The action of these muscles \s to jSex the fingers at the proximal joints 
with the distal joizits ex|iended. In the ” claw-band ” the posture of the 
fingers is just the opposite of this, namelj^, extension at the prcigcimal joint 
with flexion of the distal joints. Although all the intyrossei are paralysed, 
the defect is only seen in tiie ulnar fingers, as the radial lumbricals supplied 
by the median are still healthy. It is produced byHhe action of the long 
extensors, which being now unopposed, over-extend the proximal joints, 
and by the flexor subliinis, which flexes the second joint and draws the distal 
joint down with it. The clawing of the Angers is greatly accentuated when 
the nerve is paralysed b>low the point of origin of the fibres to the long flexors 
of the fii>gcrs. Other features of the “ ulnar hand ” arc atrophy of th% 
interossei and of the hypo thenar eminence and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner cwo fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
eitended. 

Paralysis of the adductor pollicis and of the inner head of the flexor brevis 
pollicis produces peculiar disturbances in prehensile movements. If the 
patient is asked to grasp a folded paper between his tliumb and index finger, 
“and to resist efforts to remove it by pulling, it will be found that this move- 
ment, which is i?iormally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb with the second phalanx extended ; but 
presses the tip of the flexed thumb against the outer margin of the index 
finger. 

Sensory disturbances . — In complete lesions, all forms of sensation are 
abolished in the little finger, and along the ulnar border of the hand. Beyond 
this there is usually diminished sensibility on the ulnar side of the ring finger, 
and over a narrow area towards the centre of the hand on both aspects. 
Spontaneous pains are rare, and vasomotor changes are usually slight. 

Partial paralysis . — In partial lesions the same symptoms are found in a 
less degree. The small muscles of the band suffer most. Clawing may 
be slight or absent. Neuralgic pains may be felt in the distribution of the 
ulnar nerve ; but causalgia is never seen in lesions of this nerve alone. 

Recovery of sensation is usually complete before movement is regained, 
The flexor car^fi ulnaris recovers first, then the long flexors of the lingers, 
and last the small muscles of the hand. In these recovery is extremely slow. 
When recovery of movement is complete the patient can abduct and adduct 
the middle finger with the palm flat on a table, and he can also scratch the 
table with the nail of the little finger without moving his wrist. 

The Musgulo-cutaneous Nerve is derived from fibres arising from the 
fifth and sixth cervical nerves. It is raiely affected alone, but is often 
implicated with the brachial plexus. It supplies the biceps, coraco-brachialis 
and brachialis anticus. Flexion of the forearm can still be carried out by the 
, supinator longus ; but the power of flexiop is greatly diminished. Sensation' 
may be diminished or lost alon^ radial border of the forearm. 

The Circumflex Nerve derives its fibres from the fifth and sixth cervical 
"nerves. It supplies the deltoid and teres minor, and the skin over the 
deltoid. It mav be iniured alone in injuries to the shoulder and by pressure 
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of "crutch. The chief synijjtom is paralysis of the d|ltoid with almost 
complete inability to raise the arm. 

Internal Cutaneous Nerve.— Division of this nerve produces a narrow 
' area of ansesthesia on the inner sid^ of the forearm/^ 

The Lesser Internal Cutaneous supplies the skin on the inner aspect / 
of the upper arm. 

In war injuries lesions of the nerves of the loiver limb are very frequent ; 
but in civil practice, apart from sciatica, lo^al lesions of these nerves are rare. 

, The Lumbo-sacral Plexus. — ^Tke lumbar plexus is formed by the union . 
of loops from the anterior branche^|of the first three lumbar nerves and a 
part of the fourth. The rest of the latter unites witft the fifth to forni^ the ' 
lumbo-sacral cord, and joins the sacral roots to form the sacral plexiXs, 

The lumbar plexus may be damaged by abdominal tumours, and its 
roots by new-growth or other disease of the vertebrae. In a certain number 
of cases signs of inflammation of the lumbar plexus are found iii association 
with sciatica or neuritis of the sacral plexus. , 

Anterior Crural N erve (Tjg, L4). — This is the largest branch of the 

lumbar plexus. It supplies the psoas, iliacus, pectineus, sartorius, adductor 
longus and quadriceps fernoris. It may be injured alone by fractures of the 
pelvis or of the femur, by dislocations of the hip, or by implication in* 
wounds, psoas abscesses or nc\V growths. ‘ ’ 

The most prominent symptoms are loss of power to Extend the knee, 
loss of the knee-jerk, wasting of the quadriceps, and sensory disturbances 
over the anterior surface of the thigli and inner surface of the leg. The 
psoas always escapes, unless the plexus itself is also damaged ; but flexion 
at the hip may be imperfect through paralysis of the iliacus. Owing to the 
rapid dispersion of the branclu’s in the thigh, wounds in this part often cause 
partial lesions. In these the nerve to the quadriceps is most often injured. 
The resulting paralysis causes serious disability in walking as the knee gives 
way at every step, cspecually in going down stairs, and lameness lasts for a ^ 
long time after complete return of voluntary movement. 

Obturator Nerve (Lg, L3, L,). — This nerve is rarely damaged alone. 

It supplies the three adductor muscles, the obturator externus and the 
gracilis. The symptoms are weakness of adduction and internal rotation 
at the hip. 

External Cutaneous Nerve (Lg, L3). — This nerve sup^ies an area of 
skin on the buttock, and through its femoral bran(',h the skin on the antero- 
lateral aspect of the thigh. As a result of injury, but more often without 
obvious cause, the skin ip the territory of this nerve may show peculiar ^ 
sensory disturbances, which have been described under the name of nieralgia 
parcBsthetica. Most cases occur in men. In women it is usually associated 
with pregnancy. The nerve is tender on pressure at the point where it 
passes from under Poupart’s ligament, and neuralgic pain or numbness and ’ 
tingling is felt in the skin, which may be slightly insensitive on objective 
examination or extremely hy^ieraosjhctic, so that the slightest touch causes 
pain. The symptoms, which are always uni 4 ateral, are made worse by walking, 
and may cause serious incapacity by their persistence and severity. In J* 
severe cases the nerve should be excised. * / 

The sacral plexus may be damaged by gro^hs or inflammation in th6 
HO 
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pelvis, by compresrion during parturition, and by penetrating missiles.^ It is 
also often the seat of spontaneous neuritis. * 

The Great Scjatic Nerve (L^, L®, *8^, 8^). — This nerve supplies the 
flexors of the leg and al^ the muscles bejow the knee. It may be involved 
in pelvic new growths, or injured by fractures of the pelvis or femur. Next 
to the musculo-spiral it suffers in gunshot wounds ;^oiore often than any 
other liierve. r ^ 

Total paralysis . — The fopt 'drops, and the toes poiitt downwards. Walking 
is possible, but the patient cannoji stand on the heel or toes of the paralysed 
foot. The knee is raised high, but thco steppage is not so marked in total 
lesions as when the external poplitealj^ alone is paralysed. All movement 
below the knee is abolished. When the wound is in the buttocks flexion of 
the kneo is very weak. The foot becomes oedematous if allowed to hang 
down. Sweating is often absent on the sole and dorsum of the foot, but is 
normal on the inner side of the foot, which is supplied ])y the anterior crural. 
The skin is dry and thin, and may be scaly. Hyperkeratosis of tlie sole is 
common. Subjective sensibility is rarely affected. The skin is completely 
anaesthetic over the entire foot, exce})! the inner border of the sole and around 
the internal malleolus. The anaesthesia extends upwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillis and external malleolus. Beyond this area of complete amesthesia 
there is a wide zone in which sensibility is diminished. The sense of position 
and passive moxement is abolished in the foot and toes. The knee-jerk is 
present. The ankle-jerk is always lost. Stimulation of the sole may produce 
a contraction in the tensor of the fascia lata ; but there is no response in the 
foot. 

Paiiial paralysis . — In wounds of the sciatic nerve it often happens that 
the fibres of the external popliteal alone are wounded, since the sciatic 
trunk often di\ides into the internal and external popliteal branches as 
high as the great sacro-scialic notch. The symptoms are described below 
under paralysis of this nerve. In other cases, the fibres of the internal 
popliteal are damaged either alone, or with some of the fibres of the 
external popliteal. In this case the outstanding clinical feature is pain of 
the same nature as that already described in lesions of the median nerve. 

External Sciatic Nerve. — ^Thia nerve may be injured as it winds 
round the fibula by w'ounds or fractures or by compression of a tight bandage. 
The paralysis 5s usually severe, all the muscles being equally affected. The 
foot is dropped and inverted, and the toes are slightly flexed. Dorsal flexion 
of the foot, extension of the proximal phalanges of the toes, and abduction 
of the foot are impossible. The patient can walkj and ho can stand on tip- 
toe, but he cannot run, and walking is made difficult by the foot-drop. Sub- 
jective sensory disturbances are usually absent. The skin is anaesthetic over 
a narrow band which extends from the outer surface of the leg in its middle 
third, downwards beside the outer border of the tibia, and along the middle 
of the dorsal aspect of the foot as far as the base of the toes. For an inch or 
so, on both sides of this band, the sensibility of the skin is diminished. The 
knee-jerk and ankle-jerk are present. Tfee plantar response is alwAys flexor. 
Vasomotor changes are slight, and trophic changes are absent. 

*^Int£RNAL 8ciatic Nerve. — ^This nerve is rarely injured alone. It 
supplies the popliteus, the calf muscles, the flexors of the toes and the 



LESIONS OF nerve' ROOTS AN», NERVE TRUNKS 1747 

intrinsic muscles of the foot.* ^\VTien it is paralysed, the patient is unable to 
stand on tiptoe, or to extend or invert the ankle, or to flex his toes. Paralysis 
of the interossei leads to a claw-like deformity of the foot, associated with 
lowering of the heel and raising o^ the metatarsus o-talipes calcaneo-valgus. 
The calf mitecles are flabby and the ankle- jerk is abolished. Sensation is 
lost on the sole, except along its inti^r border, on the outer border of the foot, 
and on the plantar suriace of the toes. • Caiisal^ia,1bimilar to that in paralysis 
of the median, is very often present. , 

Posterior Tibtal Nerve. — This nerv(^may be injured by a penetrating 
missile or a deep wound in the calf. I Movements of the ankle are unaffected, 
and anaBsthesia is confined to the sc|e of the foot and heel, or merely to its 
inner half. The paralysis of the intrinsic muscles df the foot may escape 
detection, and the lesion may easily be overlooked, especially when the 
nerve is injured below the origin of branches supplying the flexor longus 
hallucis and the flexor longus digitorum. The symptoms then are pain in 
the sole of the foot, anaestliesia on the sole, and paralysis of the plantar 
muscles. ^ 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
nature and degree of the lesion. During the long period which elapses between 
the onset of paralysis and the first signs of recovery, even in cases of simple 
physiological interruption of the nerves, every effort must be made to prevent 
degeneration of tlie muscles, to keep the circulation of the limb active, and 
to prevent the occurrence of contractures and deformities. • Massage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than half 
the cases of nerve injuries undergo spontaneous cure. It is advisable, 
therefore, to wait three or four months before an operation is undertaken. 
If, at the end of this time, the wound is soundly healed and all signs of sepsis 
have disappeared, and if, as a result of repeated examinations, no sign of 
recovery has been detected, no harm can be done by exposing the nerve. 

If it is found to be divided completely, the ends should be “ freshened ” ^ 
and sutured end to end. If the nerve is notched laterally, the edges of the ’ 
notch should be pared and sutured, care being taken to preserve the bridge 
of uninjured tissue. Sometimes the nerve at the site of the lesion appears 
as a fibrous, flattened band between two swellings on the nerve. In most of 
such cases the nerve is completely divided, and the condition calls for resection 
of this fibrous tissue and end-to-end suture. Another commoh Ending, when 
the nerve is exposed, is a nodule or cicatricial swelling in the course of a 
nerve which has maintained its continuity. In these cases the continuity 
of the nerve should not Ije interrupted. It should be freed from adhesions, 
and incised in the long axis of the swelling. All operations which involve 
grafting of nerves are futile. For an account of the great advances in the 
technique of the surgical treatment of nerve injuries which have been made 
as a result of experience gained in the Great War, special treatises must be 
consulted. ^ 

The treatment of painful fornjs^of nerve lesions is extremely difficult. , 
In severe cases external applications and# internal medication entirely fail. 
Simple freeing of the nerve sometimes gives relief. Where this fails, it majk^ 
be advisable to practise complete division followed by immediate suture. 
Alcoholisation of the nerve trunk often gives immediate and lasting relief. 
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Under ceneral ancasthesia the nerve is freed/anS then injected with 1 c.c. of 
weak alcohol at a point two or more centimetres above the lesion. This, 
of course, is followed by motor paralysis but recovery occurs in about six 
months. *• p 

Interstitial ^Neuritis 
<* 

Synonym. — Neuro-fibro<siitis. 

Definition. — A malady which .commonly attacks the large nerve plexuses 
or nerve trunks, but which may aficct aPy peripheral nerve trunk, and which 
is characterised anatomically by an inifammation of the connective tissues 
which surround and Hind together the nerve fibres into the nerve trunks. 
This fibi^sitis, which may be local or diffuse in the affected nerves, is the 
result of the causes of fibrositis in general, and is frequently associated with 
fibrositis elsewhere, as, for example, when sciatica is associated with lumbago. 
The symptoms are those of irritation of the nerve fibres, namely, pain in the 
(distribution of the nerve trunk, tenderness of the nerve trunk, muscular 
fibrillation and cramp. Loss of function of the nerve fibres in the way of 
loss of sensibility or muscular ])aralysis is the rarest of events in interstitial 
neuritis, and is seen only as the result of terminal cicjxtrisation in severe 
cases. Muscular wasting is the rule, but it is a general wasting of muscles 
of tlie painful region, not -confined to the distribution of the nerve involved, 
and therefore rosembling the muscular wasting wdiich is seen in joint 
disease. 

Pathology. — The malady is met witli soon after puberty, and is incident 
chiefly upon the first half of adult life, being unknown in childhood and rare 
in old age. It is often associated with other forms of fibrositis such as 
lumbago. Often it arises spontaneously, without external cause ; but exposure 
to cold may directly cause it, as also may injury such as stretching, bruising 
or wounding of the nerve trunk. Gout and diabetes are well-known clinical 
associations. 

The morbid anatomy is well seen when the nerve is exposed during opera- 
tive procedures for the relief of the condition. The affected nerve trunk 
is swollen and pink in colour ; the sheath is distended, and droplets of fluid 
exude when it is incised, and sometimes the nerve is adherent to the sur- 
rounding tissues. This inflammatory condition may be local and appear as a 
pink bulbouawenlargemeiit of the nerve trunk, or it may spread widely over 
a long stretch of the nerve trunk and its branches. When the inflammatory 
process subsides there may be cicatrisation of the peri- and endo-neurium. 
Only in* the rarest cases does the morbid procesp become so severe as to 
interfere with the more important functions of the nerve trunk with the 
production of motor and sensory paralysis, and even in these cases complete 
ultimate recovery is the nde. The local inflammatory condition causes a 
slight shortening of the nerve trunk, and this causes the affected limb to be 
held in that position which will keep the nerve trunk most relaxed. It is also 
the cause of the severe pain which occur^ on any movement which stretches 
the nerve trunk. t t 

» Interstitial neuritis is sometimes an associate of arthritis. For example, 
in Arthritis of the shoulder- joint it is not uncommon to meet with definite 
involvement of the brachial nerves, and again in chronic arthritis of the 
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hip-joint the inflammatory process may extend from the japsule of the hip- 
joint directly into the contigucFiis sciatic nerve. 

The malady may affect any ©f the nerve roots or nerve trunks, and 
sometimes several of these may be co-in volved. ^ When the nerve roots 
are affected radicular neuritis results. The sciatic nerve is by far 
the most common se^t of the dii|pase, producing the condition known as 
“ sciatica.*’ Next in ilrder of frequfenj^y copies ihm brachial plexus, causing 
“brachial neuritis,” tbfe anterior crural nerre causing “ anterior * crural 
neuritis,” the upper part of the cervical plexus jfroducing “ cervico-occipital 
neuritis,” and the intercostal nerve* producing the so-called “ intercostal 
neuralgia.” I 

Symptoms. — These are the same whatever nerves is affected, and con- 
sist in — (1) Pain radiating in the area of distribution of the affcctq^ nAve, 
of a dull, aching character with acute exacerbations and often very long- 
lasting. (2) Tenderness of the affected nerve to pressure and stretching. 

(3) Subjective peripheral sensations such as tingling, burning cc numbness. 

(4) General wasting of the muscles of the surrounding region with marked 
hypotonus, not confined to the muscles supplied by tlic affected nerve an(> 
akin to arthritic muscular atrophy. This wasting may reach a very remark- 
able degree. (5) Increase of the deep reflexes of the limb. (6) Diminution 
or loss of the deep reflex in the supply of the affected nerve. This is a valu- 
able indication of the severity of the lesion. In a case^of sciatica, for example, 
all the muscles of thigh and leg arc wasted, the knee-jerk and the adductor- 
jerks are markedly brisk, whereas the aukh*-j(?rk, which is in the sciatic supply, 
is diminished in slight cases and lost in severe cases. (7) The affected limb 
is held in a characteristic position to avoid stretching of the nerve, and the 
gait is similarly modified. (8) Trophic and vasomotor changes are not 
uncommon. (9) Pibrillatioii is often ijrcscrit. 

Diagnosis. — There is sometimes considerable difficulty in the diagnosis 
of cases of interstitial neuritis on account of the almost identical clinical 
picture which may occur in the early stages of pressure upon nerve roots 
or nerves by tumours. The following points arc of value in distinguishing • 
the tw^o conditions : The pain of pressure lesions is rarely so severe as 
that of interstitial neuritis. Tenderness on pressure or stretching of the 
nerve trunks is absent in pressure lesions. Signs of loss of function — 
paralysis and sensory loss — come on early in pressure lesions. The most 
careful search should be made in every case for any possible cause for 
local pressure, such as primary and secondary neoplasms, spinal tumours, 
spinal caries and diabetes. To make a diagnosis of interstitial neuritis 
in the presence of a mammary or testicular carcinoma, removed or 
not, is to advocate thS highly improbable, whatever the symptoms 
may be. 

Brachial Neuritis. — This form of interstitial neuritis is somewhat rare, 
and is met with chiefly in women over the age of 35 years. Sometimes it 
follows injury to the brachial plexus from any violence causing undue 
separation of head and shoulder. Mere often it arises spontaneously. The 
pain, which is often of sudden onset* may be of great severity, and may be at 
first referred to the region of the plexus itself, the back of the scapifla, the 
axilla, the forearm or the hand, is at first intermittent, but it soon becomes 
continuous and spreads over the whole upper limb. Tingling and numbness 



1760 iSiSEASES OF THE* NERVOUS SYSTEM 

c 

in the hand and ti^phic changes in the skin'and nails of the fingers are the 
rule. ^ • 

One of the great difficulties in this malady is that in the upright position 
the weight of the arm <find shoulder carry the shoulder downwards and 
stretch the inflamed plexus, adding greatljr to the pain. Therefore it should 
be treated with the recumbent position ,npon the back in bed. Further, 
every movement of the hind oi; arn^ t€nds to iiicreCse the pain. Splints 
which keep the arm in the abducted position and the dioulder raised so as 
to prevent tension uj^on the'plexus are invaluable. 

There is little difficulty in diagnosis, ^^he only confusable conditions being 
arthritis of the shoulder and cervical rfb, in neither of which conditions is 
there any tenderness of the nerve trunks of the plexus. 

(JerVq^co-occipital Neuritis. — This condition, which is by no means rare, 
is characterised by pain in tlie upper part of one side of the neck, radiating 
over the branches of the upper cervical plexus, the great occipital being the 
most common, and the sujna-stcrnal, supra -clavicular and supra-acromial 
branches less common seats for the pain. The fibrositis not infrequently 
do-involvcs the fibrous structures in the region of the articular and transverse 
processes, giving rise to pain and stiflness of the neck on movement. When 
the pain is confined to the great occipital distribution alcohol injection is 
sometimes most efficacious. 

Sciatica. — This term.is here confined to interstitial fibrositis of the sciatic 
nerve to the exclusion of every other variety of sciatic pain resulting from 
pressure on nerves or nerve roots or other lesions of the nervous system which 
have sometimes been included under the term “ secondary sciatica.** It has 
been said that tine sciatica as here defiined is never bilateral, and that 
bilateral sciatic pain is always the result of gross lesions involving the nerve. 
It is important that this error, which has crept into so many textbooks, 
should be contradicted, for sciatica is not infrequently bilateral, and the 
sciatica which occurs in glycosurics is usually bilateral. 

The malady is not met with in childhood, but it begins to be common 
soon after puberty, and its incidence is greatest upon early middle life. In 
the majprity of the cases it arises without assigjjable cause, sometimes injury 
to the nerve of any nature, as from a twist of the leg, a bruise or a fall is 
responsible. Only in rare cases does exposure to cold and wet seem to have 
excited the onset. It is important that the urine should be tested in every 
case of sciatic* pain, for glycosuria is more often found in cases of sciatica 
than is usually believed. 

Symptoms. — The chief symptom is pain along the course of the nerve 
or of its branches, and since the sciatic nerve often divides within the pelvis 
into the great internal and external sciatic branches, the pain may be con- 
fined to the distribution of one of these alone. One feature of the pain valuable 
for diagnostic purposes is that it never reaches above the crest of the ilium, 
but in .this connection it must be borne in mind that fibrositis of the back 
(lumbago) not infrequently precedes or accompanies the onset of sciatica. 
The pain may be partly intra-pelvic, for the sciatic nerve is formed within 
the pelvis. Where the interstitial neuritis is entirely intra-pelvic, tenderness 
of tne nerve trunk to digital pressure in the thigh and buttock fails as a 
physical sign. The onset is occasionally sudden, and associated with slight 
pyrexia and constitutional disturbances as in other forms of fibrositis ; but, 
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as a rule, the malady sets in )pa*dually with pain in the buttock, back of the 
thigh or leg, in movements arffl in postures ^which make tne nerve tense, or 
cause pressure upon it. The pain gradually increases in severity. It may be. 
both gnawing and burning and sharp and darting i^ character. It is usually 
contiiiuoua, nvith occasional severe exacerbations which occur spontaneously 
or are excited by mo^ment. Its intensity generally increases at night. The 
seat of the pain often t^aries from day po day. « 

Extreme tenderncss*of the nerve on pressilre is rarely absent, except in 
those cases where the neuritis is intra-pelyic, and the tender region usually 
indicates the situation of the lesion \i the nerve trunk. Stretching the nerve 
by extending the knee with the thigll flexed is productive of great pain which 
may be lasting. The best method of testing the sensitivity of the nerve to 
stretching is to put gentle pressure with the thumb on to the popliteal space 
as the patient sits in a chair with the knee bent at a right angle. Sometimes 
there is considerable tenderness of the muscles. The muscles waste not only 
in the sciatic supjdy, but throughout the whole lower limb "and buttock, 
surely from reflex irritation as in arthritis atrophy. Cramp in the leg and 
reflex spasm are common, and muscular fibrillation is often seen. Par8E)sthcsf!a 
in the fonn of tingling,*burning and numbness is the rule ; but loss of sensi- 
bility only occurs in the rarest and most severe cases, and its presence should 
always suggest the presence of a pressure lesion. 

Peculiarities of stance, gait and position arise fwm the tenderness of the 
nerve to stretching, that position being assumed by the pygient which keeps 
the nerve slackest. In standing, the weight of the body is placed upon the 
sound limb, and the other limb is flexed at hip and knee and extended at 
the ankle, with the toes only resting on the ground. In walking, the patient 
limps in this same positioT) without straightening his knee or extending his 
ankle, and in bed he lies knee flexed and ankle extended. 

The knee-jerk is always markedly increased notwithstanding the wasting 
of the quadriceps, the only exception being wdieri sciatica is complicated with 
anterior crural neuritis. The ankle-jerk being in the sciatic supply tends to 
be diminished in proportion to the severity of the neuritis, and in severe casesT 
it is always lost. , 

Slight trophic and vasomotoy changes in the periphery of the limb are 
commonly seen. 

In very rare cases the cicatrisation which follows the inflammatory pro- 
cess may cause motor and sensory paralysis of all the rt^on below the 
knee. Such a case came under our care 2 years after the onset, and was 
explored by Sargent, who found the nerve in the gluteal region densely 
cicatrised and widely adherent to the muscles. The nerve was freed, and 
incised longitudinally in many places, and this patient made a complete 
recovery. Every degree of severity may be met with from the mildest to the 
most acute, and from the most rapid lasting but a few weeks to the most 
chronic lasting 2 or more years. 

It is a most remarkable fact that severe sciatica never occurs twice in 
the same limb. One severe attack seems to free the aflected nerve from 
subsequent liability 1;p the aflecti6n, and^t is comforting to be able to assure* 
the patient that he will never have the trouble again in the same limb. In^ 
very large experience we have never met with an exception to this rule.* 
diagnosis. — Sciatica must be distinguished from other causes of sciatic 
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pain. Arthritis oj the hip is at once recognised by the limitation of joint 
movements. Disease of the sucro-iliac joint ftnd ilium is distinguished by 
pelvic deformity and tenderness and by radiography. Pressure upon the 
nerve roots or trunks by^. neoplasms must be excluded by the most careful 
search for such growths in the spinal colfirrm, the pelvis, and iv the course 
of the nerve, and generally throughout tlye body. A. diagnosis of sciatica 
is almost certainly an errcr in any ca^e*^in which a ^neralisable neoplasm 
is present or has been removed. Such pressure Irtiions producing sciatic 
pain soon produce motor afid sensory paralysis, which is infinitely rare in 
sciatica, and, on the other hand, ^ende^ less on pressure and on stretching, 
which is so conspicuous in sciatica, does /tot occur in the pressure lesions. 

The pains of tabesi and other nervous diseases when confined to the 
sciatic diistributiou are distinguished by the presence of other i)hysical signs 
of those diseases. 

Course and Prognosis. — - Sciatica commencing acutely tends in the 
course of time to lessen in severity ajid become chronic, but some acute cases 
cure rapidly. Wlieri the malady has a slow commenceiuent it usually lasts 
Idnger than does an acute case, and it is much more liable to exacerbations 
than when commencing acutely. Tlie traumatic cases show no essential diller- 
ence from the si)onlaneous, except that in the former adhesions of the nerve 
to the muscles from bruising is likely to prolong tlie duration of symptoms. 
The prognosis is always jj-bsoliitely good as regards recovery, and in severe 
cases there is no ^jkelihood' of relapse. In slight cases, however, subsequent 
attacks are not uncommon. 

Treatment. — The first essential in the treatment of all recent cases is 
to secure re.st and to avoid all tho.'^e things which excite or increase the pnin. 
Sometimes the fixation of the limb in a semiflexod jiosition by means of 
Liston’s or Macin tyre’s splint gives great relief. Th.e use of the bed -pan is 
advisable to avoid flexion of the hip and stretching or pressure upon the 
nerve in the act of defa'cation. On tlie other hand, towards the end of a 
chronic case, active exercise witli massage and passive movements are 
•necessary to restore the sliortening of the nerve. The a[)])lication of heat 
in the form of hot-water bottles, poultices and radiant heat is invaluable 
for the relief of pain, and for curative ])urposes. Counter-irritation is very 
useful, and is best used in the form of the strong tincture of iodine which 
should be painted in a broad strip over the course of the sciatic nerve, from 
sciatic notch U heel, daily until the skin becomes inflamed, just short of 
blistering. Passive injcclioiis of from 4 to 8 ounces of sterilised normal 
saline solution, made slowly into the region of the afiected nerve at a tempera- 
ture of 104° F., are often valuable both in acute and chronic cases. Massive 
injection of oxygen into the region of the afiected neVve is a simple and harm- 
less process which gives no pain and often brings most conspicuous relief. 
The injection is made direct from the cylinder by way of a thick piece of 
rubber tubing, a needle fitting and a hypodermic needle, until a considerable 
cushion of gas has been introduced. Acupuncture of the nerve with a series 
of specially designed needles is a useful* and ancient remedy which acts by 
‘puncturing the slieath of the nerve, and allowing the escape of inflammatory 
^xudation. Exposure of the nerv^ and incising the slieatli by longitudinal 
incisions, and subsequently stretching it with the finger is a most proper 
method of treatment in acute recent cases where the pain is so severe as to 
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prevent sleep for many nights, and where other pal]ia±iye measures fail. 
This operation is often followed by immecyate cure. It is not advisable 
in chronic and long-standing cases. Attempts to stretch the nerve by 
flexion of the thigh and extension of the knee may^^o great harm, and rarely 
do good. Among medicinal remetlies, iodide of potassium has had a great 
reputation,, but in oiy experience*it is very disappointing. The salicylates 
are of great service, Especially in iSie^ fornjL of aaj)irin, wliich may be given 
liberally, and may be uftefully combined with hexamino. Urodonal in doses 
of 1 drachm thrice daily is also often valuable.* In the more chronic cases 
sulphur and guaiacum are serviceab^. For the relief of pain heat is generally 
beneficial, but in some of the mosil acute cases the application of heat in- 
creases the pain, and in these an ifco-bag will someiimes give groat relief. 
All the analgesics of the coal-tar series, pyramidon, antifebrin, pbenacetin, 
etc., are valuable adjuvfuits to relieve pain, and these may be conveniently 
prescribed with aspirin, or if sleej) be difficult with barbitone or adalin. 
When pain is very severe and rebellious to the above-menticnied remedies, 
opium or morphine is indicated. It is essential from the exhausting quality 
of the pain that the patient should be well fed, and alcohol is often of servidfe. 

Ckrvical Ribs 

iEtiology. — The development of the ribs at the thoracic inlet depends 
on the mode of formation of the brachial plexus, for thjj nerves are large 
structures in the embryo at a time when the ribs are soft and pliable. When 
the plexus is “ normal,” a well-formed first rib si3rings from the first dorsal 
vertebra. If, however, the ])loxus is “ post-fixed,” that is, wlicn the contribu- 
tion to the plexus from the fourth and fifth cervical segments is small and the 
fibres from the first and second dorsal segments form a powerful cord, this 
cord in rising over the first dorsal rib may compress and deform it to such 
an extent that it ])rescnts the characters of a rudimentary rib. On the 
other hand, and this is more frequent, when the plexus is pre-fixed, that is, 
when the contribution from the upper cervical segments is relatively largd 
and that from the dorsal scgmer.ts is small, a su])ernumcrary rib is allowed to 
develop from the seventh cervical vertebra. When this jjrefixation is pro- 
nounced, the seventh cervical rib is often very large and is easily felt in the 
neck. In these cases symptoms are usually absent. In a certain number of 
cases in which the abnormalit y is intermediate in degree,* symptoms are 
caused by compression of the lower cord of the plexus as it passes over the 
supernumerary rib, er over the deformed first rib. This compression may be 
exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it 
with the first rib. 

But these abnormalities in the ribs only cause symptoms in some 10 per 
cent, of the cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supernumerary ribs, and the symptoms are 
often most prominent on the side o^ the smaller extra rib. Again, the onset 
of symptoms is usually delayed uAtil adult life is reached. It is clear, there-* 
fore, that some contributory cause must* come into play. This is found 
the dropping of the shoulder girdle, which is normal in adolescents, and is 
often excessive in persons whose muscular tone is low. In a child the clavicle 
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rises boldly as it passes outwards. lu a uortnal adult male the clavicle is 
almost horizontal, in women it ^iroops slightly, and in those who develop 
symptoms of pressi^re on the nerves, the outer is usually distinctly lower 
than the inner end. In th^ latter, the lowest cord of the plexus is submitted 
to constant rubbing against the extra rib wmch rises and falls during respira- 
tion, and it is compressed by any movement of the armj which depresses the 
shoulder girdle. Relief is \)btainQd by raising the shoulders, and patients 
soon learn to support the limb and to assume attitudes in which pressure 
on the nerves is relieved. ^ 

Women suffer most often, the right d:m being affected more often than 
the left. The onset is usually gradual, but; occasionally it comes on suddenly 
after phildbirth, or on lifting a heavy weight. 

Symptoms. — These may be sensory, motor, or vasomotor, either singly 
or in combination. Subjective sensory disturbances are most frequent. 
They take the form of numbness and tingling or neuralgic pains. Par- 
sesthesiae are iliost often unilateral, and are frequently confined to the ulnar 
or to the radial side of the hand and fingers. It is rare for all the fingers to 
be' affected. Pain, when present, is usually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the nock. 

Objective sensory disturbances are usually slight or absent. They may 
be found over the ulnar oniiadial border of the distal portion of the limb in an 
indefinite area, wlvch does not conform to the distribution cither of the ulnar 
or radial nerve. 

Muscular atrophy is not so frequent as sensory disturbance. In the 
“ median type,” wasting is confined at first to the abductor and opponens 
pollicis muscles, and the outer part of tlie thenar eminence shows a remarkable 
reduction in size, which contrasts strongly with the inner part, which retains 
its normal bulk. In the “ ulnar type,” wasting appears first in the small 
muscles of the hand supplied by the ulnar nerve. In some cases all the 
muscles of the hand and, to a less degree, the flexors in the forearm show 
considerable wasting. The atrophy is frequently bilateral and symmetrical. 

Vasomotor disturbances are very common. The hands feel hot or cold, 
they may be oedematous or discoloured, , and the changes may suggest 
Raynaud's disease. Pressure on the subclavian artery sometimes causes 
inequality of the pulse. This disappears when the arm is raised. 

Diagnosis,-^The presence of pain, parsesthesiae or vasomotor disturbances 
in the upper limbs, or wasting in the muscles of the hands, should always 
arouse the suspicion of supernumerary or rudimentary tibs. When pain is 
the only symptom, its distribution along one border of the arm or hand, 
and the patient’s account of the manner in which it may be increased or 
diminished by raising the shoulder girdle or performing movements which 
depress it, usually direct attention to the cause. Symmetrical atrophy in 
the hands may suggest progressive muscular atrophy of spinal origin, but 
this diagnosis is usually rendered untenable by the association of sensory 
^ troubles or vasomotor phenomena, or by the findings on X-Ray examina- 
tion of the neck. For the differential diagnosis fropi s}rringomyelia, see 
^tage 1704. 

. Treatment. — ^Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for immediate operation to remove the offending rib. 
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Pain is always relieved by (Operation, either immediately^or after an interval 
of some months. The progress of afcrophy js always retarded, and complete 
recovery may occur if an operatibn is undertaken early. 

Obstetuical Paralyses 

It is important aid useful to gro’^p together ^nder this heading all those 
conditions of paralysis bccurring, cither in mother or child, which are the result 
of the processes of labour in the passage Oj^ the foetal head through the pelvis. 
Autopsies upon the still-born andlupon children who have survived birth 
for a few days only, have shown lhat haemorrhage into the meninges is of 
common occurrence, and it has been argued that sucb meningeal haemor^ages 
are the cause of many of the conditions of cerebral paralysis •whimi are 
present immediately after birth, or which appear during the first year of 
life, and especially the cause of cerebral diplegia. The pathological condi- 
tions found in the brain in cases of cerebral diplegia, however, are such as 
make it absolutely impossible that they could be caused by meningeal hsemor- 
rhage, for no sign of old haemorrhage is ever found, nor could haomorrhige 
cause a general cell atrophy of the brain without signs of any local lesion. 
It seems clear, then, that though meningeal htomorrhage may he of common 
occurrence during birth, and may be the cause of still-birth, yet there is no 
clinical or pathological evidence to show that it gives rise to any lasting cere- 
bral defect. • 

The following condition may occur : (1) In the child : facial paralysis ; 
hemiplegia from laceration of the brain substance ; fracture-dislocation of 
the spine with transverse lesion of the spinal cord ; injury to the brachial 
plexus from the separation of head and shoulder in traction ; and injury 
to peripheral nerve trunks at the elbow, axilla or groin, in using traction 
with the finger, 

(2) In the mother : paralysis of the supply of the lurnbo-sacral cord and 
obturator nerve from prolonged pressure of the head against the sacrum and 
pelvis. 

Facial 2 )aralysis . — This is usually caused by the pressure of tjie forceps 
upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral, as is the 
common event, it gives rise to little or no dilliculty with sucking, and is 
evidenced by the unsightly deformity of the face, wliich is drjiwn over to the 
sound side. When bilateral, it is one of the causes of complete inability to 
suck, and on accouht of the flaccid symmetry of the face may easily be over- 
looked. It necessitates spoon feeding for a considerable time. Obstetrical 
facial paralysis invariably recovers within a few weeks and does not give 
rise to after-contracture. Gentle stretching and massage of the face with the 
finger is the only treatment required. 

Hemiplegia from laceration of the brain may occur during delivery in 
contracted pelvis from the pressure upon the sacral promontory, and has been 
caused by the use of forceps. It i5 exceedingly rare, and is generally rapidlv 
fatal from the associated hsDmfcrrhage^ It may occasionally be survived, 
with an irreparable hemiplegic condition. ^ 

Fracture-dislocation of the spine is produced by traction upon th# after- 
coming head by pulling upon the trunk. We have seen it associated with 
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injury to the brachjal plexus. It occurs most Often in the lower cervical 
region, and the transverse lesion gf the spinal cdrd is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, 
or upon the trunk, if the chead is aftcrcoi^Dg, and is caused by an undue 
separation of head and shoulder on one side rupturing or stiHining the 
brachial plexus. The paralysis is usually lof the uppet arm or Erb type, 
the fifth and sixth roots b^ing m<>st apected, and th(/ deltoid, biceps and 
supinator longus muscles bcii^g ^paralysed, but tlie whWe plexus may be in- 
volved and even torn completely jcross. Traction upon a prolapsed arm 
has caused lower arm or Klumpke type ofiparalysis, in wliich the first dorsal 
and eighth cervical roots are most afiectcti, and the intrinsic hand muscles 
and tl^e flexors of the foiearm are paralysfcd. The obstetrical lesions of the 
brachial plrxus are for the most part serious lesions, many of the cases making 
no motor recovery at all, though sensibility is usually regained. I’he prog- 
nosis depends upon tlie severity of the damage to the plexus, as to whether 
the roots are Actually torn or only bruised. 'ITie slight cases recover well 
enough. 

‘Injury to the perijjheral nerves from pressure or traction upon the 
flexures is seldom severe enough to prevent a rapid and complete recovery. 

Paralysis of the lunibo-sacral cord and of the obturator nerves in the 
mother, immediately after parturition, is an exceedingly interesting clinical 
condition. In the first place., the lumbo-sacral (;ord is in a much more exposed 
position as regards the foetal head engaging the pelvis than are the other 
nerves of the sacral plexus, and may be subjected to such severe pressure as 
causes paralysis, and in the second place, the obturator nerve actually crosses 
the brim of the pelvis and must of necessity be pressed upon by any large 
foetal head which passes the pelvic brim. 'Jhe lumbo-sacral cord paralysis 
is evidenced by dro 2 )ped foot and paralysis of the anterior tibial and peroneal 
muscles, and if it is severe, by loss of sensibility over the distribution of the 
fourth and fifth lumbar roots. Sometimes the third lumbar root area is 
allected. The obturator nerve involvement is shown by weakness or paralysis 
of the muscles supplied by the obturator nerve, nam(*ly, all the adductor 
muscles of, the thigh. The paralysis may be noticed directly after parturi- 
tion, or when the jjatient begins to get abo\it ujion her legs I’iie lumbo- 
sacral jiaralysis is usually unilateral, and is nearly always u])on the right 
side. The obturator jiaralysis is not uncommonly bilateral, and both forms 
of the jiaralysis, lhay coexist. There may be numbness, but no jiain. This 
condition nearly always occurs with a first delivery, and often the ciiild’s head 
has been unduly large. It may recur with subsequent ddliveries, but this is 
not a coihmon event, ^ 

The i)rognosis is absolutely favourable, every case making a complete 
recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and passive movements, and when power 
begins to return the patient may commence to get about. 

t. 

POLYiyEURll’IS 

Th6 advent of noxious agents to the elements of the nervous system may 
have the efiect of heightened and disordered function or of decreased and 
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finally abrogated function Aritfiin these elements. Alterj^atively the absence 
of agents necessary for the iormal functicgiing of these elements may have 
the same effect. The nerve elements seem to be well protected against such 
noxious advent and such deprivation by the myelin sheaths in the greater 
part of the# extent, but they are vulnerable to noxious access where the myelin 
sheaths are absent j{nd particular^ in the peripheral nerve terminations, in 
the synapses of the 'highest regions, of tVe ner'^us system, and when axis 
cylinders are exposed In a wound. The accc^Jance of the deleterious agent 
seems to be always peripheral, either the lower end-organs or by the 
higher synapses, from which point If entrance it seeps by direct axonic trans- 
mission and may extend by direct tlsue contiguity within the nervous system, 
as in the ascending and descendiiig forms of polyneuritis. Even whjn the 
noxious agent is blood delivered as in the case of the known causative poisons 
and some of the exotoxins, it is well-nigh certain that the point of advent is 
the peripheral end- organs, -and the result is usually a general polyneuritis, 
multiple, symmetrical and peripheral. It is peripheral in distribution upon 
the limbs probably because the end-organs of the peripheral nerves of the limbs 
are more vulnerable tlic farther they are from the central nervous syste\n. 
When the advent is purely local, as in the case of diphtheria of the palate or 
diphtherial infection of a wound of a limb, tetanus infection of a woimd and 
local absorption of arsenic by the skin, the result is a strictly local alteration 
of function of those nerve elements which the locahdose of the agent has been 
able to reach. In this way the local, fisymmetrical and iinilateral forms of 
polyneuritis arise. Furtlier, the noxious agent may have a physiological 
selective capacity for certain nerve elements to the ex(Jusion of others though 
it is blood distributed equally, e./j. the peculiar affinity of the exo- 
toxin of diphtheria for the ciliary mechanism, and that of botulism for the 
ocular and bulbar neurones, and that of lead for the motor end-organs of the 
muscles. This is the explanation of peculiar incidence upon special elements 
in polyneuritis. 

The disturbance of function is first and most evident at the points of 
access — the peripheral end- organs and the cerebral s3aiapses, and this was 
anciently recorded in the association of delirium, mania and fits with peripheral 
paralysis in lead and copper intoxication and later stressed by JtCorsakoff, 
Ross and Judson Bury in arsenic and alcohol intoxication as the “poly- 
neuritic psychosis ’’ or Korsakoff's syndrome. This association of cerebral 
disturbance with peripheral loss of nervous function may bd jnet with in all 
forms of polyneuritis, with the complete exception of those due to the known 
exo toxins of diphtheria, tetanus and botulism. 

Though unknown in, polyneuritis caused by definite exotoxins, and rare 
in some groups of the malady such as lead and alcohol pohmeuritis, while 
usual in other groups, there is a potenti.ality for the noxious agent which has 
gained access to the nervous system to spread locally from element to element 
from its starting-points, and produce a spreading loss of function which is often 
dramatically rapid and always highly d.angerous. Thus arise the ascending 
and descending and spreading t5|^& of polyneuritis which bear the name of 
“ Landry’s paralysis,” Madame Dejerije long ago reborded many cases of 
paralysis ascending as high as the neck which developed from simple cases^ 
wrist-drop from lead intoxication, apparently as the result of a ffUdden 
mobilisation of calcium reserves and liberal freeing of the lead deposited 
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therewith into the qjirculation. We have obsefved a similar event in alcoholic 
neuritis on several occasions, an^ again in seveM instances of polyneuritis of 
cause unknown, even when the malady had •been regressing for several weeks. 
In another group of the cf.ses such rapid spread, either ascending or descend- 
ing, or both, for a local point of acceptance, occurs from the beginning of the 
illness, and these were first described by Landry, and* this group of poly- 
neuritis has since borne his mame, b\it it ipust be emphasii^ed that this syndrome 
may occur in polyneuritis of irtiny different causes. • 

The advent of the noxious agent to the nerve elements, though it may 
cause disturbance up to complete abrogj.tion of function, does not at first 
or even throughout the illness necessarily cause any structural change. The 
complete limb paralysii^ in the experimental “ beriberi pigeon of days’ 
duration ofin be removed within an hour by the injection of a watery solution 
of rice pericarp. The paralysis of the palate in diphtheria, transient in a 
few days, shows that there can be no degeneration in the nerve elements which 
recover so quickly ; and in other types of polynduritis, and especially in those 
of the Landry type, recovery of function after complete paralysis may be 
dAmatically rapid. When the productive agent is more lethal to the nerve 
elements, and particularly when its action is prolonged, degenerative changes 
occur throughout the whole extent of the affected neurones. In the axons it 
is of the Wallerian order, affecting tlie extreme periphery first and most, and 
extending upwards according to the severity of the malady. In the cell body 
swelling, tigrolysii% and nuclear changes occur, and in the dendrites there is 
degeneration which again is of the Wallerian order if these are myelinated as, 
for example, the degeneration in the posterior columns in alcoholic and some 
other forms of neuritis. In the rare event tliis degeneration may entail the 
death of the whole neurone, and this is the reason why a few of the cases of 
polyneuritis do not recover. The wide affection of the neurones both in their 
peripheral and in their intraspinal course is shown by attendant inflammatory 
reaction, which is usual in all condition of polyneuritis except those caused 
by the Imown exotoxins of diphtheria, botulism and tetanus and in some of 
the Landry types. Tliis is shown in the cerebro-spinal fluid by increase of 
the protqjn, coagulation which is sometimes massive, and yellow or even 
brown discoloration. Pleocytosis may be present or absent, and cells of the 
mononuclear type or of the polymorph type or both together may reach very 
high numbers. Inflammatory exudation of the lymphocytic variety occurs 
in the connectiy€ tissue of the affected peripheral nerves in the painful varieties 
of peripheral neuritis, and the presence of this inflammation seems to be the 
determining cause of the pain. Again, the tenderness of tMb muscles so marked 
in somd forms of neuritis, and as completely absent in others, must be due to 
some inflammatory change in the muscles in the vicinity of normal pain- 
bearing end-organs. 

The causes of polyneuritis are multitudinous and are in the majority of 
the varieties still undetermined. The classificiition therefore follows both the 
definitely known agents and the clinical associations : (1) Definite poisons : 
^(a) Metallic poisons : lead, arsenic, bisifiuth, mercury (inhalation), copper, 
zinc. (&) Organic extrinsic poisons^: alcoh'ol and its derivatives, chloroform 
^chlorodyne habit), carbon bisulphide, tetrachlorethidene, aniline, dinitro- 
benz<fle,"triorthocresyl phosphate, etc. (c) Exotoxins : diphtheria, tetanus, 
botulism. (2) Deprivation and metabolic disorders : diabetes, beriberi^ 
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senile degenerative neuritisi f3) Cachectic conditions : tuberculosis, cancer, 
etc. (4) Occurring in train erf nearly all of the infectiouS diseases and acut-e 
fevers, of which enteric fever, influenza, malaria and dysentery are the more 
common. On account of the rai-e incidence of polyneuritis in any of these 
diseases individually it seems certain that it does not arise from any toxic 
process peculiar to each disease,, but from some superadded cause of which 
we have as yet no Knowledge. ( 5 ^ Virus diseasqs, of which the only proved 
example is rabies, whiA may give ris4 to a* rapidly spreading flaccid paralysis, 
recoverable when occurring in the course of antlrabic treatment and certainly 
of the nature of a polyneuritis. The 80 -called “ acute infective,’* “ acute 
febrile,” and “ epidemic ” varieties pf polyneuritis, in which ophthalmoplegia, 
bilateral facial palsy, and bulbar paity are so frequent^ The claim of Bradford, 
Bashford and Wilson that, in an epidemic of 30 cases investigate^ b)^them 
among soldiers in 1918, a filter-passing virus was responsible, has not been 
confirmed as yet in other cases. The great “ ginger ” epidemic in America 
was due to the adulteration of ginger extract with triorthocresyl phosphate. 
(7) The variety associated with hflomatoporphyrinuria. In the several cases 
we have seen of this condition there was no possibility of sulphonal or of einy 
other extrinsic poisoning. 

Polyneuritis is characterised by flaccid jcrkless paralysis usually sym- 
metrical and usually afiecting the distal portions of the limbs first and most, 
and in some varieties there may be added subjective and objective disturb- 
ances of sensibility of similar distribution. Occasionally tlje incidence is upon 
the sensory elements mainly or entirely, and the affection may be confined 
to the proprioceptive afferent elements with a resulting syndrome of ataxy 
with loss of jerks, as in the “ pseudo tabes ” of alcohol, of diphtheria, and 
of lead. 

Lead Neuritis 

The effects of lead are confined almost entirely to motor neurones. Sub- 
jective sensory disturbances are often slight or absent, and in most instances 
there is no objective sensory loss. 

Pathology. — Anb in 1923 showed that the first event was the local con- 
centration of lead ill those muscles wliich were about to be paralysed and that 
the paralysis was a. muscular event primarily, and that, secondarily, the lead 
ascends along the motor axons and may finally cause the death of the ventral 
horn cell. The degenerative changes in the nerves arenconfined almost 
entirely to the motor fibres, and are most intense in the intramuscular twigs 
supplying muscles of the extensor groups. Normal and degenerated fibres 
are found side by side, the former becoming more numerous as the nerve is 
traced upwards. 

Symptoms. — In most cases of the common antebrachial or mist-drop 
type, paralysis is limited to the extensor muscles of the fingers and wrists — 
that is, to the muscles supplied by the musculo-spiral nerve. But the supinator 
longus and the extensor ossis metacarpi pollicis, also supplied by this nerve, 
usually escape. Inability to extend the first phalanges of the two middle 
fingers, owing to weakness of the common extensor, is» usually the first diflf- 
culty. The special extensors of the iiidei^ and little fingers, the long extensora 
of the thumb and the extensors of the wrist are next attacked, aiftd the 
characteristic wrist-drop appears. As a rule the paralysis becomes severe 
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about a week afte];^it is first noticed. By this* time it is usually bilateral 
and symmetrical, but for several days, or eveiffor several weeks, it may be 
confined to one side. The affected muscles waste rapidly and the back of the 
forearm becomes flatteneej^ thus rendering the intact supinator longiis more 
prominent. In this form, loss of power always precedes atrophy, and some 
muscles may show weakness without an^ wasting. ; Recovery* is almost 
always comjdete. Simple ii'ealvnpf?s without atrophy ilsually passes off in a 
few weeks. If the wasting is moderate and the musclel> still react to faradism, 
recovery may be expected in^i few months. Wlien the atrophy is severe, a 
year or more may elapse before recovery |;s complete. 

Occasionally the deltoid, biceps, braqiialis anticus and supinator longus 
muscles are affected, either alone or in company with the forearm muscles 
— U'pi>er ckxm or brachial type. Loss often paralysis occurs in the legs, the 
muscles supplied by tlie i)croneal nerve, namely, the long extensors of the 
toes and the peronei, being chiefly in volved — peroneal type. Like the supinator 
longus in the arm, the tibialis anticus, although supjUied by the ])croneal 
nerve, usually escapes. This type is usually associated with paralysis of 
thb forearm mihsclcs, and runs the same course. 

In the form of paralysis described above the features are those of a 
traumatic lesion to a nerve. Loss of power ])rece(les, aiul may be more 
extensive than wasting, faradic irritability of the muscles is lost or diminished 
while the reaction to gaW^nism is retained, and recovery is usually com- 
plete. It is therQ^ore called the degenerative form. In the second form, 
the paralysis has the characters of progressive muscular atrophy. Weak- 
ness and wasting come on together, faradic and galvanic irritability of the 
muscles arc both diminished in proportion to the w^asting, and the paralysis 
is often permanent. This is known as the primary atropljic form. It occurs 
espejcially in the small muscles of the hand — Aran-Duchenne type — but is 
sometimes irregular in its distribution and affects many muscles in all 
four limbs. It is often associated with the first form, but may occur alone. 
Wasting comes on slowdy, and accompanies tlic loss of power, instead of 
s\iccecding it. It is much more intractable than the degenerative form, 
and often j)crsists after muscles showing the first form of paralysis liave 
recovered. 

Arsenical Neuritis 

Peripheral pturitis may be caused by a single large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of such diseases 
as Hodgkin’s disease, chorea and severe anjemia. It is a ^are malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either alone. 

Except that the mental condition is usually normal, the description 
given below of alcoholic neuritis applies to this form as well. Hyperaesthesia 
of the skin and tenderness of the muscles are more constant and more severe 
in the arsenical form, and paralysis and atrophy of the muscles are often more 
widespread and more tapid in their progress. Hyperkeratosis of the soles and 
pigmentation of the slan are characteristic of arsenical poisoning. In a 
suspected case, the diagnosis can be confirmed by the discovery of imnormal 
quantities of arsenic in the urine or in the hair and skin. 
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ALfconoLic Nbuijitis 

In formt.‘r years alcoholism was perhaps the commonest cause of severe 
peripheral neuritis. At present it^is a rare diseask It occurs most often 
in women, especially ija those who ^take small amounts of alcohol frequently. 
It has often been the f»rst indication* of secret drinking. 

Pathology. — The changes in the “^nerves are those of parenchymatous 
neuritis. They are most intense in the small Branches supplying the skin 
and muscles, and they diminisli iniwevcri'^y as the larger branches are ap- 
proached. They are best seen in ihe terminal branches of the rausculo- 
spiral and anterior tibial nerves. 'Mie wasted muscles often show a reduc- 
tion in the size of their fibres, and an increase of connective tissueT— fibtous 
myositis. The spinal cord may be healthy, but in almost all cases examina- 
tion by modern methods shows changes in tlie nerve cells and degeneration 
in the tract fibres derived from the posterior roots. 

Symptoms. — The onset is insidious, and in most cases premonitory 
symptoms, such as nuTnbnc.ss and tingling in tlni ^ixtreinities or cramps ih 
the muscles of the lower limbs, are present for several months before actual 
weakness occurs. Subjective sensory 1 roubles are a marked feature, even in 
the early stages. Hesi(h s nunibness and lingling, the patients complain of 
feelings of excessive heat or of coldness in the iimh,s, or of severe aching or 
cutting pains in the legs. Painful cramp in I he calf niiisjlcs is a common 
symptom. It is often worst at night, and may interfere seriously with 
sleep. Objective exaniinalion usually reveals sensory loss, in which the 
various elcixionth of s«‘ri>alion are affected in a manzier wliich is almost 
pat.hognoinnriic. 

Stjited brielly, there is an-estbesia of the skin with liyperaesthesia of the 
deeper structure.s. Light touches are not appreciated at all or many arc 
missed, the temperature sense is defective, and the prick of a pin causes no 
pain, whereas i?ven moderate compression of the muscles may cause the patient 
to cry out. The sen.^^ory loss is greatest in the feet aiid hands and diminishes • 
towards the knees and elbows. Muscular tenderness is usually greatest in the 
calve.s. The soles of tlie feet are also unduly tender. lly[)eralgesia is often 
well marked l)eff)re aeacstliesia of 'the skin ap})ca.rs. To the disability caused 
by pains and spasms, weakness of the muscle.s is added in all but ilic slightest 
cases. The arms may suffer first, but in most cases (he c'^tensors of the 
toes, the dorsitlexors of the aiikle, and the extensors of the fingers and wrists 
are attacked in pretTression. and double foul-dro[' and wrist-drop result. 
To overcome tlie foot-drop, the knees are raised higli in walking. This gives 
to the gait the “ steppa'li^c '* character wliich is common to all forms of 
peripheral neuritis. In most cases the distal flexor rnu.sclcs are also affected, 
but to a siijihtcr degree. In severe cases, weakness extends to the proximal 
muscles and even to tlie muscles of the trunk. Tlie affectcAi muscles become 
soft and diminisli rapidly in bulk. Unless precautions are taken, contrac- 
tures occur in the flexor muscles and^produce deformities of the limbs, which 
add greatly to the difficulties of treatment. • ® 

At the onset the knee-jerks are exagteratod, but in mo.st cases by the^ 
time the patient comes under observation all the tendon reflexes are a^eiX 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
HI 



1762 ‘DISEASES OF.TkE NERVOUS SYSTEM 

1 

control 13 retained so long as the patient is (uUy conscious. Slight bilateral 
weakness o{ the face is often |j)rcscut but 8e«v'ere paralysis is rare. Ptosis, 
nystagmus, weakness of the external ocular muscles and even Argyll Robert- 
son pupils, have been observed. 

Trophic and vasomotor disturbances iii the extremities are vf.ry common. 
The hands and feet often perspire freely, and they may be white and cold 
or red and hot. In some^icaaes oedema ‘ol the hands tor lower extremities is 
present. In chronic cases tht skm of^ the hands and fingers is thin, smooth 
and shiny, and the nails ard ridged and brittle. 

In almost every case of alcoholic muritis there is mme psychical defect. 
One form — Korsakoff’s psychosis — is cj aracteristic of and almost peculiar 
to this disease. The \nost jirominent ^iaturc is failure of memory and loss 
of a'p[)re^,iation of time and place. A patient who has been bedridden in 
a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will “ recognise ” him at once as T)r. 
X., whom she has not seen since he brought her first child into the world 
some years ago. She is now, she says, in a lying-in hospital which she entered 
yesterday, and has just been confined with her second baby, who ia in bed 
beside her. She also recognises ” strangers at her bedside, and connects 
them with events of long ago. She went for a walk this morning along certain 
streets which she names. In her travels she met several old friends with 
whom she had convoTsjj.tions, wliich she rejjears— and so on. Everything 
is related in the yiost circumstantial nianner, and if the facts were not known 
her tale might well bo accepted as truth. A clinical clerk has been known 
to take a long history ” without realising that it was entirely fictitious. 
In most cases the mental defects are not so gross. There is merely a failure 
of memory, to which is added inoroseness and irritability, catised by 
withdrawal of alcohol. 


I) irilTJf EIUTU ' P.VUALYS [S 

• The exotoxin of diphtheria is highly selective for nervous tissues, and 
some form of paralysis occurs in a very high proportion of the cases. The 
intensity of the paralysis bears no relation to the severity of the local infec- 
tion, for cases, in whicii the original disease has passed unnoticed, may be 
followed by serious damage to the nervous system. The nervous manifesta- 
tions of dipbtiieria fall into three distinct groups, namely, the local, the 
specific and tne generalised paralyses. 

Local paralysis occur, in parts related anatomically Uv ner\ ous connections 
to th6»8ite of the difihtheritic Icision. In faucial diphtheria, the local palsy 
appears in the palate. In extra- faucial diphthefia, e.g. infected sores on 
the limbs, the local palsv appears in the muscles supplied by the segments 
of the cord to which afferent nerves from the infected focus pass. The 
reason for this is, that toxins elaborated by the diphtheria bacillus ascend 
from the primary focus to the cord or the medulla. Having reached the central 
structures, they diffuse to neighbouring motor cells and, by injuring them, 
cause paralysis of the muscles Ihey supply. Paralysis of the palate therefore 
^oes not occur except in faucial (uphtlieria. 

ffhe specific manifestation of diphtheria is paralysis of accommodation, 
like trismus in tetanus, it is not due to a local lesion, but occurs in many 
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cases, whatever the site of origin of the toxins. It is present in cases oi both 
faucial and extra-faucial diphtheria, and is the local effect of exotoxin accepted 
from the general blood stream. . * 

The third or generalised form of diphtheritic paralysis is multiple neuritis. 
It follows e]f:tra-{aucial as well as 4 aucial diphtlierfa, and is also a result of 
the action .of exotoxin circulating in the blood. 

Symptoms. — As faucial diphtheria is the commonest form, the most 
frequent nervous symphom is paralysik of the sgft 'palate. It is showi^ by the 
nasal quality of the voice and by the regurgitation of fluids through the 
nose. As a rule, the weakness is byatera> and equal, but in some cases it is 
greater on the side on which the hlcal lesion is more severe. It makes its 
appearance in most instances aboui the end of the ^second week, but may 
come on as early as the fourth day, and as late as the sixth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate 
may be insensitive, and its reflex is often diminished or lost. Recovery 
usually occurs in a few weeks. In rare instances the muscles 0/ the pharynx 
and the vocal cords are paralysed. Together with palatal palsy, it is common 
to find weakness and tenderness of the sternoinastoid muscles and of the 
masaeters. These are also local effects. 

Paralysis of accowmodation appears about the same time as the palatal 
palsy, perhaps a few days sooner. The reaction of the pupils to accommoda- 
tion as well as to light, can almost always be obtained. The trouble is sub- 
jective, and is shown by defects of near vision — for example, by inability to 
read small print. Hypermetropes suffer great inconvenience. In myopes 
it may pass unnoticed. Paralysis of any of the extrinsic ocular muscles 
with strabismus and diplopia may occur, and this may be either nuclear or 
peripheral in type. 

Multiple neuritis usually comes on two or three weeks after recovery 
from the throat infection. Its presence is often detected when patients 
begin to exert themselves during convalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with the hands, feelings of pins and needles in the extremities— 7 
all these are common early symptoms. Weakness affects in varjdng degree 
the muscles of the neck, trunk and limbs. It is generally slight Jh degree, 
greater in the lower than in the upper extremities, and greater in the extensor 
muscles than in the flexors. Marked local atrophy is uncommon. In severe 
cases, life may be endangered by paralysis of the intercoijjfals and of the 
diaphragm, but fortunately one set of muscles has usually be^un to recover 
before the other is seriously affected. The small muscles of the hands and 
feet and the muscles of the calves and forearms are almost always tender 
on pressure. They are'*soft and flabby, and often show a partial reaction 
of degeneration. 

Sensory ataxy is almost always present, and is often severe when the 
paralysis is trivial. It causes the patient great inconvenience, as it inter- 
feres seriously with walking and with the finer movements of the hands. 
Objective examination reveals aenoory impairment of the “ glove-and-stock- 
ing type. On the hands and feet, the loss to light tactile stimuli is often 
complete, pain and temperature being lesb affected. As the limb is ascended, 
sensation gradually becomes normal. Even when the sensibility of tli^'HSiL 
is but little diminished, the sensations of position and of passive movement 
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in the extremities are often seriously impaired^ and the sense of vibration 
is often lost. ^ t 

Compared with the symptoms already described, loss of the tendon reflexes 
is a late sign. Irt the e^rh^ stages they are exaggerated, but are lost later 
in every case. Their return is often long delayed, and it is coijimon to see 
patients mouths after recovery of normal power, in twhom the knee-jerks 
are still absent. It is con 4 mon also to fi^a them absent many months after 
an attack of diphtheria in patients whS give no histouy of nervous symptoms 
during the attack. The skfn reflexes are usually retained, and stimulation 
of the sole gives a normal responsb. TImj external muscles of the eyeball are 
sometimes paralysed. The most commdn defect is weakness of the internal 
recti, which causes a sljght divergent sqliint, like that of myopia. 

Cardiac failure is a grave but uncommon complication. It is not yet 
decided whether it is attributable to paralysis of the vagus, or to degeneration 
of the heart muscle. Vasomotor paralyses and disturbances in the nutrition 
of the skin, which occur so often in other forms of peripheral neuritis, are 
never seen in diphtheria. In those tliat survive the attack, complete recovery 
from the nervous troubles always occurs. 

Diabetic Neuritis 

In many patients witji glycosuria, symptoms are present which point to 
changes in the peripheral nerves, or in the fibres of the posterior roots. 
In many respects they resemble tabes rather than peripheral neuritis ; 
but as the exact pathology is still unknown, it is convenient to describe 
them here. 

Pathology.— -Degenerative changes have been found in the peripheral 
nerves in some cases, in others these were healthy, whilst the intramedullary 
portion of the posterior roots showed degeneration, similar to that found in 
tabes. 

Symptoms. — In some cases the only .symptom is neuralgic pain in the 
distribution of one or more peripheral nerves. This is commonest in the 
lower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. 

In severe cases of diabetes the knee-jerks and anklcTjerks are diminished 
or lost in more than half the cases. This may accompany subjective sensory 
troubles in the^,ower limbs, or it may appear as an isolated symptom. The 
muscles are very often tender and the vibration sense in the feet is frequently 
absent. To objective examination, the sensibility of the ukin is usually intact. 
Perforating ulcers of the feet have been observed. 

<■ 

Diagnosis. — The diagnosis of multiple neuritis from other diseases rarely 
presents any difficulty. It is made from the combination of symmetrical 
flaccid paralysis with sensory loss of the “ glovc-and-stocking ” type, and 
tenderness of the muscles and nerves, confined to or most intense in the 
distal parts of the limbs. When sensorytdisturbances and diminished tendon 
'reflexes are prominent symptoms and muscular weakness is slight, tabes 
may be suggested, and the resemblance is still greater when ataxia is present. 
Difficulty usually arises when the distinction has to be made between tabes 
9knd eloobolic neuritb, in a patient who has courted both diseases. In most 
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instances the diagnosis can be ^ade from the nature and distribution of the 
sensory changes. The lightning pains of tabes cannot be mistaken by any 
one who is familiar with their peculiar characters. Anaesthesia of the ex- 
tremities is common to both diseap^s, but diminished sensibility around the 
nose and acAss the chest is peculiar to tabes and is present in almost every 
case. In neuritis the calf muscle^'^ and nerve trunks are tender, whereas 
in tabes the sensibility of these striutures is^ uiAally greatly dimiuished. 
Hypcrscsthesia to touch and temperature, and» great exaggeration of the 
abdominal reflexes, also suggest tabes. 7»hc presence of Argyll Robertson 
pupils or of optic atrophy, though innavour of tabes, is not decisive, as both 
have been found in chronic alcoholis n. 

Treatment. — The first essential fn treatment is to remove the patient 
from the influence of the existing cause. In alcoholic cases, rigid pr^autions 
are necessary to prevent secret access to alcohol. To attain this, treatment 
in an institution is almost a necessity. In most instances when the cause, 
whatever it may be, is removed, gradual improvement sets in and complete 
recovery ensues, in a time that varies with the severity of the symptoms^ 
During this time the physician’s most important duty is to prevent the 
occurrence of deformities and contractures. From the beginning, each 
joint in the affected limbs should be moved passively to its full range several 
times each day, and care should be taken to ensure that the attitude of the 
limbs during rest is a suitable one, especially that tlft feet are maintained at 
right angles to tiie legs by the use of appropriate apparatts. Drawing up 
of the heel must be prevented at all costs. 

Gentle massage is soothing in the acute stage. Later, more vigorous 
rubbing may be given, and the patient should be encouraged to move the 
limbs voluntarily. Electricity is of doubtful utility. Analgesic drugs and 
soothing applications may be needed at the onset. Thereafter, local treat- 
ment to the limbs is combined with measures to improve the patient’s general 
condition. 


LANDRY’S PARALYSIS 

« 

In the year 1869 Landry applied the name “ acute ascending paralysis ” 
to a case in which acVite flaccid paralysis with loss of reflexes and without 
sensory disturbances commenced in the periphery of the lower limbs, 
and rapidly spread upwards. The arms were next involve'?!^ first in the 
periphery, and later the trunk, respiratory muscles, neck, and lastly the 
cranial muscles were involved, and death occurred from respiratory failure. 
He made a careful micrpscopic examination of the spinal cord with the 
methods then at his disposal, and failed to detect in it any morbid changes. 
He subsequently described this symptom complex, which has since borne 
his name, from an analysis of 10 cases. 

Since this time a large number of cases have been recorded which, from the 
acute nature of the onset, and from^the spreading nature of the paralysis, 
have been described as cases of Landry’s paralysis. This name should be « 
restricted to those cases of acute spreadit^ paralysis, in which disorders of 
sensibility and sphincter trouble are absent or little marked, and in whielib • 
recovery is complete if the patient survives, and in which no gross lesidh is 
found within the nervous system after death. 



1766 DISEASES OF* THE NERVOUS SYSTEM 

It is iniportaii^ to bear in mind the factjbLat acute spreading paralysis 
may be produced by gross lesions of the nervous system, and it is most 
important in diagnosis that these conditions should be at once distinguished 
from Landry’s paralysis ^ Foremost amopg such conditions are acute spread- 
ing myelitis and h©morrhage into the theca. These are at once tlistinguished 
by the simultaneous development of sei>g6ry, motor aiid sphincter paralysis, 
and thecal hsemorrhage is^'fiirthe^* distinguished by ^e results of the lumbar 
puncture. ♦ 

Acute poliomyelitis may alsr, in rare cases, give rise to a spreading 
paralysis, and cause much difficulty iii diagnosis; but it is invariable that 
some permanent paralysis remains up|;n recovery, and, further, the lesions 
of poliomyelitis are boVh gross and characteristic. 

The ^najority of autliors who have wTitten upon this subject have made 
the attempt to separate Lajidry’s paralysis from the group of “ acute toxic 
polyneuritis,” both on pathological and on clipical grounds. Such a separa- 
tion would appear to be entirely unsupported by the evidence. For in 
Jjandry’s disease we are certainly dealing with an acute toxic process which 
has an especial physiological selective capacity for the lower motor neurones, 
though its action is not always quite confined to them. Exactly the same 
holds good for the majority of the conditions, which are grouped together as 
“ acute toxic polyneuritis.” In both these conditions all the nervous patho- 
logical changes which have been discovered are confined to these lower 
neurones, motors and sensory, and are often in polyneuritis confined to the 
lower motor neurones. The assumption that has been made, that in Landry’s 
paralysis the toxic process is incident upon the nerve cells in the spinal cord, 
whereas in polyneuritis it is upon the peripheral part of the neurone— the 
periphery of the nerve fibre does not rest upon any sure foundation, and is 
unsupported by any clinical or pathological facts. It is probable that, in 
all conditions of toxic polyneuritis, the poison acts upon the neurone as a 
whole, and that the devitalising action of the poison is first manifest at the 
, extremities of the neurone, both central wards and distal wards, and both 
physiologically and histologically. The clinical separation of Landry’s 
paralysis and poljmeuritis is equally artificial and impossible, though much 
stress has been laid upon the presence of disturbances of sensibility, and the 
strictly peripheral distribution of the paralysis in polyneuritis. As regards 
sensory disturjpance, this clinical feature is dependent upon the peculiar 
selective capi;city of the poison. For example, in many conditions of poly- 
neuritis, sensory disturbances are conspicuous by theij; absence throughout, 
as in some cases of lead neuritis and diphtherial neuritis. Further, peri- 
pheral distribution is not even the rule in polyneuritis, and forms, in 
which the paralysis is as much or more proximal than peripheral in 
distribution, are frequently seen. Further, the now generally accepted 
advent of so many poisons to the nervous system by means of the 
perineural lymphatics, which deliver the dose locally into the nervous 
system to be subsequently spread ..within the nervous system, must 
I. necessarily render the conception of peripheral distribution as an essential 
in polyneuritis untenable. The cfollowing description of this malady is 
*4:&sed upon the personal observation of 10 cases with 4 autopsies which 
have come under our observation at the National Hospital and at St. 
George’s Hospital. 
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Etiology. — What is knOwjS of the causation of the^disease in general 
resembles very closely that of £fcute polyneuijtis. It affects males much more 
frequently than females, and occurs chiefly in adult life between the ages of 
16 and 64 years. The cases which have been reported in children were 
probably e»mples of the spreading type of poliomyelitis. In many cases 
the patient is taken il^ in the midst of good health, while in others there has 
been some known catise productive of a ^oxic Jtate, such as exposure to 
heat and cold, specific* infections (of which 'femall-pox, diphtheria, 'enteric 
fever, influenza and cellulitis are the most important), or a febrile attack of 
obscure nature. Still more frequently it has immediately followed upon 
symptoms indicative of gastrodntesfinai toxasmia. 

Pathology. — Slight hypercemia hi the spinal cord, and especially of the 
grey matter, with a few pimctiform liaBmorrliages, is the only change notice- 
able upon naked-eye examination. Very definite histological changes are 
found upon microscopic examination in the anterior horn cells and in the 
cells of Clarke’s column, where any degree of change may be found, from an 
early pericentral chromatolysis to a complete loss of the chromatin granules 
and concentration of nuclei. Neurouophagia seems not to occur. Tife 
most intense changes are found in those regions corresponding with the first 
appearance of the paralysis. The myelin sheaths of the spinal cord often 
show a diffuse fatty change when examined by the Marclii method. No 
neuroglial proliferation occurs. The blood vessels are engorged, but are free 
from mural changes. The peripheral nerves show sogie degeneration, 
secondary to the affection of the cells. The skeletal muscles show early 
fatty changes. The wliole of the clianges found in the nervous system 
seem to be of a completely recoverable nature, and this is in line with the 
almost invariable clinical outcome, that if the patient survives he recovers 
perfectly. 

The cercbro-spinal fluid is in excess, and clear. In two of the cases under 
our care, it presented no abnormality either as regards cell or albumin con- 
tent. In other cases there is an excess of albumin, and in this respect it 
resembles the cerebro-spinal fluid of polyneuritis, which is usually albuminous; 
and sometimes so highly so as to clot spontaneously. Enlargement of the 
spleen and of the mesenteric glan/ls is not uncommonly found. 

In 1903 Buzzard; in a very typical case which had been under our care, 
isolated a micrococcus in pure cidture from the blood after death, and he 
found this same organism in the loose tissue forming the exto!?rnil layer of the 
theca. Injection of this organism into a rabbit by the subdural method 
produced, after sonfe days, a rapidly spreading paralysis, and the same 
organism was found in tjie theca of the rabbit, and iwsolated in pure culture 
from its blood. The organism wa.s not discovered in the spinal cord nor 
in the arachnoid space of either the patient or of the rabbit, and in neither 
case were there inflammatory reactions in these tissues. 

Symptoms. — The onset is in some cases abrupt, with the appearance of 
the characteristic spreading paralysis. Much more frequently the paralysis 
is preceded by certain premonitory* symptoms, which may last from a few 
hours to days or wee^s. These symptoms may consist fn malaise, headache,* 
lassitude, insomnia, anorexia, constipation, gastralgia, vomiting and diarrl^^g^,^ ' 
and there is not infrequently slight elevation of temperature. More «har- 
aoteristio still among the prodromal signs are subjective disturbances of 
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sensibility. Fains iu the baoJi: and limbs are*c(/iiimon, and may be of a dull 
aching nature, or they may be s^arp and shoofing in character. Numbness, 
tingling, “ pins and needles and other paraesthesias may occur over any 
part of the body, and art^most commonly com]>lained of in tlie periphery of 
the limbs. The muscles may be locally tender duiiiig this prodromal stage. 

The paralysis usually comes on quickly and sniootljly ; but sometimes a 
cessation of its advance foi'a tiniq is foJloVcd by a lapifi exacerbation. Such 
an exaderbation proved fatal in one of our cases wcels after the onset, some 
considerable recovery having occurred during the interval. The paralysis 
is usually symmetrical in the end ; but III its commencement, and in slight 
cases, which soon recover, there may 4e very considerable asymmetry of 
distribution. « v 

As in, Landry’s original case, it is not uncommon for the paralysis to 
commence in the periphery of the lower extremities, to ascend rapidly, and to 
involve the muscles in the order of their innervation from the spinal cord, 
the trunk becoming ailecied before the iippci' extremiiies, and the inter- 
costal muscles before the diaphragm. Such a true ascending paralysis must 
bfe due to direct spread of the toxic process within tlie spinal cord ; but it is 
by no means usual in Landry\s paralysis. For the muscular weakness may 
commence in any group of muscles, as, for example, in the fa(;e, neck, upper 
extremities or trunk, and when so commencing the spread of the paralysis 
is downwards, constituting a descending type of }»aralysib. The spread 
of the paralysis sf.eina always to be in terms of the contiguous elements of 
the spinal cord. 

In Landry’s paralysis, as in acute polyneuritis, the innervation of the 
respiratory muscles seems to be peculiarly resistant to the for in both 

these diseases wc have seen cases completely recover, in which the paralysis 
was universal and complete for a time, with the excej>tion of the respiratory 
muscles, which retained some activity sufliciently long to outlast the height 
of the paralysis. 

It is not uncommon to see in Landry's paralysis and in acute polyneuritis, 
•ivhen the paralysis is widely spread and allecting trunk and limbs severely, 
that the ^paralysis seems to be proximal in distribution and that while no 
voluntary movement of any trunk muscle ngr of any iiiu.scle of the proximal 
parts of the limbs can be called forth, yet feeble moveuients of fingers and 
toes may be possible. This has been a marked feature in every case of 
Landry’s parajjiis which we have examined, eitlier during the onset or during 
the recovery. In this connection it must be remembered that this appear- 
ance may be simply a matter of gravity, and the amoun! of weight which the 
feeble iliuscles have to lift in their contraction. Lasj^tly, there are a few cases 
in which the onset of the paralysis is not local, but is general and gradually 
deepening. 

The paralysis is of the painless, flaccid type, and is associated with a 
complete aboUtion of the deep and superficial reflexes in the affected area. 
It first appeals to the patient as tiredness and heaviness in the affected region 
when commencing in the legs, trunk or 'shoulders, and as a loss of the finer 
'movements when commencing in the hanQs. It usually takes some hours, 
a|^. occasionally some days, to become complete. Generally it advances 
smoothly and regularly upon the regions previou.'^ly unaffected, until the 
respiratory muscles and the muscles of the face and neck are affected, when 
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it is tile usual result for respiiuPtory failure to prove fatal. Sometimes, how- 
ever, the advance may ceas^J for a while, to be followed by a more rapid 
advance of the paralysis. • * 

In those cases which recover the advance of^the paralysis ceases, and 
those muscles which liave been ihost recently affected begin to show some 
recovery quickly. la one case, f9r example, which we watched through the 
night, with an advancing paralysis*the intpreostd muscles failed completely, 
swallowing became dif&;ult, and the facial mu:#cles showed signs of inbreasing 
weakness. Then the diaphragm failed, and tlfe patient was left breathing 
feebly with the sternomastoids anc) scalem. After remaining about an hour 
in this apparently hopeless conditic^, it became obvious that the diaphragm 
had recommenced to act, and thisiwas followed witjiin a few hours by the 
iutercostals, and within 24 hours the facial and bulbar paralysi| hau dis- 
appeared. This patient made a complete recovery within 3 months. 

When the disease does not prove fatal either from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to spread, 
and the patient enters upon the stage of recovery, which presents many 
features of interest. The flaccid muscles show a moderate degree of wasting 
within 2 or 3 weeks of the onset, this wasting being much less in those cases 
which recover rapidly. It is a general atrophy, and is not limited to par- 
ticular groups of muscles. In rare cases, though fair power is regained, yet 
the muscles remain conspicuously small for life but generally the muscles 
recover their bulk and tone completely. The paralysed nyiscles retain their 
excitability to faradism throughout, though there may be some slight diminu- 
tion of faradic excitability in proportion to the general wasting of the muscles. 
Contractures and deformities do not occur. 

Disorders of sensibility, though usually present in some degree, are com- 
pletely overshadowed in intensity by the motor paralysis, which dominates 
the clinical picture of the disease. The parsesthesias, which have been 
described with the onset, often persist, and there may be cramp-like pains. 
Not uncommonly the muscles are tender upon deep pressure; but there is 
never that severe degree of tenderness met with in some forms of peripheral 
neuritis as, for example, in alcoholic neuritis. There is exceptionally blunting 
of sensibility, most marked in t^hc j)eriphery ; but this is never deep, and is 
rapidly transient. • 

Though from the general weakness of the trunk muscles there may be 
some difficulty in emptying the bladder and rectum during tSq first few days 
and even retention with overt! ow incontinence that may require catheterisa- 
tion from the same diuse, yet these last but a few days, and there is never any 
true paralysis of the action of these sphincters. The deep and superficial 
reflexes disappear early with the onset of the first signs of the paralysis in 
the affected regions. The psychic functions remain entirely unimpaired 
throughout. Occasionally vomiting occurs, and it is difficult to explain. 
It is a sign of bad portent, and in one case under our care, which seemed 
otherwise hopeful, it was conspicuous throughout, and brought about a fatal 
issue. • . . . 

Diagnosis. — The, rapidly spretiding character of thef paralysis in Landi;^*B 
disease is so striking as to necessitate distinction only from those few malciid^ 
in w'hich a similar rapidly spreading paralysis may occur, and these aremeute 
spreading myelitis, intrathecal liasmorrhage, acute poliomyelitis (spreading 
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type) and acute pf^lyneuiitis. xVcute spreading myelitis is at once distin- 
guished from Landry’s paralysif by the sevefe sensory loss and sphincter 
paralysis, which in^ the former condition develop pari-passu with the motor 
paralysis and, further, if (the myelitis does not involve the lumbo-sacral en- 
largement of the spinal cord, an extensor plantar reflex will be observed. 

Similarly, theoai haemorrhage is assc^isted with* severe sensory loss 
and sphincter disturbances. It [s al^^a^s an ascending paralysis, and the 
cauda equina and lowest regi6ns of the spinal cord ^re first afiected. The 
nature of this lesion should be at^once rev(3aled by the results of a lumbar 
puncture. The rare, spreading form of rfoliornyolitis presents more difficulty 
in diagnosis, especially in the acute stage. The general symptoms and the 
pyrejia are apt to be nt ore severe in poliomyelitis. An onset in childhood is 
more suggestive of poliomyelitis than of T.andry’s paralysis. A fairly high 
polymorpho-niiclear leucocytosis in the blood, and a lymphocytosis in the 
cerebro-spinal fluid, arc in favour of poliomyelitis. The persistence of 
local atrophic* palsy on convalescence is absolifte evidence of poliomyelitis. 
The distinction of Landry’s paralysis from acute polyneuritis is held by the 
wfeters of this article to be entirely artificial, since they argue that Landry’s 
disease is merely a striking type of acute polyneuritis. 

Prognosis. — In about one- half of the cases the paralysis advances until 
the respiratory and bulbar muscles are involved, and death occurs from 
respiratory failure, usually on the third or fourth day, but sometimes not 
until 10 days or^more have elapsed. In one case which came under our 
observation, after some degree of improvement in the paralysis had been 
noticeable, a rapid extension of the paralysis occurred in the sixth week, 
and proved fatal. So long as the paralysis is extending, and especially when 
the respiratory and bulbar muscles are failing, the prognosis is very grave. 
The extension of the paralysis may, however, cease at any stage, and when this 
occurs the prognosis at once becomes favourable, even though there be con- 
siderable involvement of the respiratory and bulbar muscles. Any sign of 
improvement in the paralysis of the muscles last afiected is of the most 
favourable import. The prognosis is best in those cases in which the paralysis 
nowhere .becomes complete. When improvement has set in, it is almost 
invariable for the patient to make an uninterrupted and complete recovery 
in from a few weeks to 3 months. 

Treatment. — The patient must be placed at complete rest, and the dis- 
comfort and jc^faic which are likely to arise from the utter inability to move 
must be assiduously relieved by frequent changes of posture. The greatest 
care must be taken that the patient is adequately fed* with nutritious and 
light fdod. Stimulants are usually indicated. A n(jLercurial aperient should 
be administered early and the bowels regularly relieved, for in some cases 
obstinate constipation occurs. The bladder should be catheterised, if there 
is a difficulty in micturition. Both pain and pyrexia may be relieved by the 
administration of salicylates or aspirin. 

Atropine seems to have a definite efiect m checking the advance of the 
^paralysis, especially when the respiratdry muscles are weakening, and it 
further tends to checlc accumulation of secretion within the bronchi. Hexa- 
mjjfto in 10-grain doses (0*6 gm.),*6 hourly, seems to be of some value, 
it n&y possibly act as a disinfectant to the respiratory and alimentary 
mucous surfaces, by which it is probable that the toxic agent gains 
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access to the system. Oxygen may bo administered wb^re cyanosis occurs. 
Lumbar puncture should be* performed daily, and the cerebro-spinal fluid 
removed freely on each occasion. When once the patient has shown signs 
that the malady has passed its Jjeight, and thati recovery is commencing, 
little trea^ent is required except careful nuising and feeding. Gentle 
massage may then b4 employed. ' 

MYOTONIA CONGENITA 
Synonym. — Thomsen’s disease; 

Definition. — A very rare nialac^, commencing in early childhood, which 
is hereditary and familial, and characterised by a Striking slowness yi the 
relaxation of the muscles after voluntary effort. The muscles* pass into 
a spasm on voluntary contraction, which relaxes very slowly, resembling 
the contraction of the veratrinised frog’s muscle, and its subsequent slow re- 
laxation. Peculiar changes in the electrical excitability of the muscle and 
hypertrophy of the muscle fibres are constant. ^ 

Etiology. — Beyond the facts that the maladv is usually hereditary and 
familial, only a few sporadic cases occurring, and its incidence in early child- 
hood, nothing is known of the causes. Cold, heat, fatigue and hunger con- 
spicuously increase the symptoms. 

Pathology. — The affected muscles are actually hypertrophied, and are 
always firmer to the feel than normal muscles, while 'sometimes they show 
a board-like hardness. The individual fibres show considerable hypertrophy, 
75 per cent, of them showing, when measured, a diameter of from 60 to 145 /a 
against the 20 to 65 of normal muscle fibres. An increase of the muscle 
nuclei also occurs. Dejerine and Sottas hold strongly that the disease is 
primary in the muscles. Gregor and Schilder deny this, on the grounds 
that the myogram obtained with the string galvanometer proves that its 
peculiarity cannot be of myogenic origin, but that the disorder is of central 
innervation. 

Symptoms. — The presence of the disease first becomes evident from slow- 
ness, clumsiness and awkwardness of movement, with a great te^idency to 
fall if the balance is upset. Thi.s is often most noticeable after rest, when, on 
attempting to move, the limbs seem glued down and move very slowly. 
Often the patient is able with exercise to work the stiffness off, and the myo- 
tonia lessens in the muscles which are being used ; but if he is suddenly called 
upon to put anothej set of muscles into action, as, for example, by losing his 
balance, he is at once caught up by the myotonia and so is apt to fall. In other 
cases the myotonia increases or is uninfluenced by exertion. The muscles 
of the legs arc as a rule most affected, but sometimes all the muscles of the 
body may be involved; while further, in a few cases the myotonic condition 
may be confined very locally to individual re^ona, as in myotoma atrophica. 
If the face be affected, when the patient smiles the smile will not relax for 
many seconds or even minutes ; apd when the upper limbs are affected, if 
the patient grips forcibly, he capnot disengage his hand for quite a whil^ 
Passive movement does not reveal th-i presence of any rigidity except that 
following voluntary contraction. The 'abnormality affects the voluntory 
contractions and relaxations of the muscles only, and the peculiarities of 
these are— (1) their slowness, (2) their tonic character, and (3) the continuance 
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of the contraction yfter voluntary impulses liavh ceased. The peculiarities 
of electrical excitability bear the, name of the ^ myotonic reaction of Erb. 
The contraction, cither on faradic or galvanic stimulation, lasts much longer 
than the normal and relaxcr^ very slowly, and this is more marked the stronger 
the current used ; with the stabile application of galvanism, slow wave-like 
contractions of the muscle are seen to proceed slowly froVn the cathode to the 
anode. There is no pain, ift) sensory disturbances or loSs, and the sphincters 
and reflexes are unaiTected. ^ ^ 

Diagnosis. — The only malady, which can be confused with Thomsen’s 
disease is myotonia atrophica, in which th^ myotonic symptoms and signs are 
identical. In the latter malady, the onset is at a much later age, the incidence 
of the spasm is upon locrl groups of muscles, and the characteristic weakness 
of the facial muscles and atrophy of the sternomastoids, etc., at once dis- 
tinguish it. 

Course and Prognosis. — Thomsen’s disease has no tendency to sliorten 
and destroy life. It tends to become more marked from i nfancy to puberty, 
and then less marked again as age increases. It has never been cured. 

* Treatment. — This is eutirely unavailing, except in the way of the avoid- 
ance of those conditions, such as fatigue, cold and hunger, which are known to 
increase the condition. Thomsen himself, wiio was aillictcd with the disease, 
was always better with free exercise. 

« 

• D YST JiOPHIA M YOTONICA 

Synonym. — Myotonia atrophica. 

Definition. — A disease of familial incidence, which begins 'usually in 
the third and fourth decades of life, and which is characterised by muscular 
atrophy of peculiar distribution and unlike that of any other disease. This 
atrophy occurs first and most in the sterno-mastoids and facial muscles, 
next in the muscles of the forearms, and may also be found in the muscles of 
mastication, in the vasti, and in the dorsiflexors of the feet and peronei. 
Associated with this wasting, but not commensurate with it, nor necessarily 
occurring jin the same muscles, is a peculiar difficulty in relaxing the muscles 
after effort, called ‘‘ myotonia,” which gives to this malady an especial 
feature which at once separates it from all other forms oi muscular atrophy. 
Signs of bodily dyscrasia are often present, the most important of which are 
cataract, premeCure baldness, atrophy of testicles, loss of sexual power and 
general bodily wasting. This disease was first placed upon a firm clinical 
basis by Batten and Gibb, and Steinert in 1909. Curschm'ann in 1912 adopted 
the term Dystrophia Myotonica as being more correqtly descriptive. 

AEtiology. — This condition is probably always familial, and the heredity 
is homologous — that is, it tends to appear in the same child-rank, in a number 
of apparently unconnected families at a common distance from one and 
the same ancestor, and often it seems to be entirely confined to one child- 
rank. The descent of the latent tendency is equally through the males and 
females, but where there is direct heredity the males more frequently trans- 
mit. The presence of the heredo-^miliar disease in earlier generations is 
ofkeA betrayed by other signs, such* as cataract, frequent celibacy, childless 
marriages, high infant mortality, a dying out of certain branches of the 
family, a steady decline, generation after generation, in the family fortunes 
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from affluence to poverty— ^1*01 which circumstances xnust be regarded as 
evidence that these families^are in the grip of a progressive degenerative 
disease. The malady has been observed at the age of 10 years, but usually 
the onset occurs between the agej of 20 and 36 years. A large number of 
the patients have been unusually gifted and proheient in athletics prior to 
the onset.' Both selves may be^ affected. No exciting caiisal factors are 
known. * , » ^ 

Pathology. —No alefinite changes have 'b^en found in the nervous 
system. The muscles presentiiif» the ^^yotonia have repeatedly been 
examined and found normal. In vhe atrophic muscles the morbid process 
singles out certain fibres eapeciallyj so that thick and thin fibres are found 
lying together. There is increase?* of the muscle Nuclei round thick, and 
thin fibres alike, though some atrophic fibres may be found with no increase 
of nuclei. Later, the nuclei tend to pass into the muscle fibres and become 
arranged in conspicuous rows, both in the centre of the fibres and under- 
neath the sarcolemma. The muscle fibres become rounded, And thereafter 
the sarcoplasm dwindles and disappears, the columns of nuclei alone remaining 
to mark the spot from which the muscle fibre has departed. Changes in 
the anterior and middle lobes of the pituitary body, and in the cortex of 
the suprarenal bodies, have been found. 

Symptoms. — The onset is gradual and the course extremely slow. The 
first symptom to call attention may be, either the. difficulty in relaxing after 
muscular effort — the clinging of the hand to the tool which Aas been grasped, 
the smile that is so slow to disappear— or the weakness and wasting of the 
muscles. The two chief signs of the disea^je — the myotonia and the wasting 
— seem to have no connection the one with th(' other, either as regards 
coincidence in time or place. The myotonia may appear years before there is 
any obvious wasting, and at least one case has occurred in which the patient 
was under the observation of a skilled neurologist, as a case of progressive 
muscular atrophy, for a year before any myotonia appeared. Moreover, 
the muscles which show the most conspicuous myotonia are often those 
which are not wasted, and finally those muscles which waste greatly tend to* 
lose any sign of myotonia which they may have had. The extent and the 
intensity of the muscular atrophy and of the myotonia show great variations. 
The atrophy may widely spread, and many muscles may be myotonic, 
or the former may be severe and the myotonia slight, or both may be present 
in minor degree only. Lastly, there are cases in which offly the atrophy 
or only the myotonia is present. The myotonia consists in an inability to 
relax a muscle immediately after it ha.s been put into voluntary contraction, 
and the greater the effort used in contracting the muscle, the greater the diffi- 
culty with relaxation. The patient grasps one by the hand, and is unable to 
disengage the hand, but pulls it away still grasping, and it may take seconds 
to relax. He smiles quickly to a suitable stimulus, and the face remains 
fixed at the height of the smile for long after the emotion has vanished. 
In eating, his jaw becomes fixed, he is unable to perform any alternate 
movements in the muscles which arc*affected, but at a very slow rate. Whon^ 
the myotonia is severq and general he is liable to fall likS a log when walking, 
from mability to relax muscles which have been p\it into contraction. 
myotonia is seen most often and to a greater extent in the flexor mltecles 
of the forearm and in those of the face, hut it may be quite general. Jn the 
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same patient it mny be very marked at one time and absent at another. 
The muscular weakness and waiting usually liave a most typical distribu- 
tion, involving the eterno-maatoids and other muscles of the neck, the facial 
and masticatory muscles'- giving rise to^ the sad “myopathic’’ face, the 
vasti of the thighs, and the dorsiflexofs of the feet, and this fs the usual 
order in which the muscles are affected. is always i4 one or other of these 
groups that the Wasting cdmmenfcs, Ivit sometimes tlfe sequence of muscles 
attacked is quite different. , Prom its place of comAencement the atrophy 
may spread to all adjacent muscles, or it may pick out individual muscles 
at a distance. Fibrillation does not acepmpany the atrophy, and the weak- 
ness present is often much greater than the wasting will account for. The 
electrical reactions shol/ a reduction botli to faradic and to galvanic stimuli, 
with a tendency to a polar change. Some modification of the “ myotonic 
reaction ” is often superadded in those muscles which are wasted, and this 
usually is present in the muscles which are myotonic and are not wasted. 
This “ myotoihic reaction ” consists in a very long, lasting contraction when 
the muscles are stimulated with every form of stimulus, and if the latter be 
strong it may last as long as 30 seconds. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phonation. The voice is low, it lacks intonation, and 
has a definite nasal quality. Sensibility is not affected. 

The rule is for the ntusclc-jerks to be diminished or lost, and it is verv 
rare for all the jtrks to be present in any case. Wlion there is atrophy of 
the muscles concerned with a j)articular tendon reflex, this loss is easily 
explained. But often the deep reflex is lost in dystrophia myotonica, where 
there is no wasting of the muscles concerned, and the cause of this is to be 
sought in a pathological condition of the miisc’es. 

Apart from symptoms and signs connected with the muscles, the most 
important sign of the dystrophy is cataract, which occurs in more than 
half of the cases. This cataract is often met with in otherwise healthy 
.brothers and sisters of those who have the muscular changes, and in otherwise 
healthy members of earlier generations in the afflicted families. In suc- 
ceeding -generations alter its first appearance, the age of occurrence of this 
cataract shows remarkable “ anticipation.” — that is, commencing at first 
as senile cataract, it appears at an earlier and earlier age with each successive 
generation, un^l with fully dcveloyx'd mvotonia atrophica it appears in youth. 
The presenil^ cataract of the dystrophic generation be^ns as a star-shaped 
•opacity, first in the posterior and later in the anterior cortical lamellae, 
sometimes with fine point-like opacities scattered t*nrough the lens. It 
ripens quickly to a total soft cataract, with a smallfContral nucleus. 

The genital organs remain infantile in some cases; celibacy and child- 
less marriages are common. More often sexuality is normal until the onset 
of definite sjnmptoms, after which desire and power disappear. Early bald- 
ness is the rule. A general wasting of all the tissues of the body is seen in 
many cases. Ultimate atrophy of the ^testicles is usual. 

Diagnosis. — There is no difficulty* in the diagnosis when the distribu- 
tion of the museular atrophy is typical and when myotonia is obvious ; it 
oeuply involves a recognition of* the unique characteristics of the disease. 
When the myotonia precedes the wasting, the age of onset wDl distinguish 
this .xp^ad^ Sxstd Thomsen’s disease, or myotonia congenita, and the on- 
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coming of any sign of facial Veakness or muscular waiting will make the 
diagnosis certain. When myotonia c^oes not appear until long after 
the wasting is apparent, the diagnosis is much more difficult. One has then 
to rely upon the peculiar distribution of the wasting, which is by no means 
invariable.^ Many authorities, hbwever, arc of opinion that some degree 
of myotonia is always the iirst eign to appear, and that scrutinous search 
for this sign in every ease of muscular atrophy wiX lead to the certain recogni- 
tion of all the cases oi' dystrophia, ^he untypical cases in which myotonia 
and muscular atrophy are absent or little^ marked are very difficult to recog- 
nise. Absence of the deep rcflexcb\ otherwise unexplainable, should suggest 
the possibility of the presence of this disease, as also should loss of sexual 
power, and cataract should positi\^ly suggest the disease. The importance 
of repeated examination of the patient must be insisted on, * since the 
myotonia, which is an all-important physical sign in the diagnosis, is apt 
to be variable. 

Course and Prognosis.— This malady usually progresses very slowly, 
but occasionally very extensive and incapacitating wasting of muscles and 
weakness may develop within a year of the first symptom. Some caJes 
seem to remain stationary for very long periods. The tenure of life is 
certainly short in all cases, and does not appear to be prolonged beyond the 
middle of the fifth decade. The oldest patient reported in the records as 
still living was aged 50 yeans. . * 

Treatment. — There is no treatment known to b^yiefi! this disease 
specifically. Attention to the general health and to the well-being of the 
patient in providing such occupation as his capacity will allow, while 
avoiding fatigue, exposure to cold and especially long confinement to bed, 
are the measures which are most likely to help. Neither electrical treatment 
nor mas.sag(j lias the slightest effect in altering the course of the disease. 

James Collier. 

W. J. Adie. 


TKTANY 

Definition. — A group of symptoms of variable completeness and due to 
a multitude of widely different causes, characterised by a combination of 
intermitting painful cramp in the muscles usually of th^ extremities or larynx, 
but which may affect any of the voluntary muscles, with hyi^^j-excitability of 
the neuro-musciilar apparatus and peripheral sensory apparatus. It appears 
to be due in inany^of the varieties to a disturbance in the calcium meta- 
bolism of the body, the withdrawal of calcium leaving the neuro-muscular 
apparatus in a coiulition of hypcr-excitability. That there are other factors 
of tetany besides disturbance of calcium metabolism is proved by the not 
uncommou cases in which no alteration of calcium distribution can be 
demonstrated. It can be produced experimentally in animals by calcium 
deprivation and by the removal of the parathyroid glands which control 
calcium metabolism, and when so produced it can be removed at will by tie 
injection of a soluble salt of calctum into the circulatito. Tetany has close 
astiological and symptomatic relations Vith epilepsy, and may be ha^y 
distinguishable from the tonic fits of e])ilepsy. It may occur also in typical 
form in any of the myotonias. 
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Pathology.— -Tfec researches of MacCallum afid Voegtlin have sliown that 
tetany is the constant sequel of payathyroidectoAiy and of calcium deprivation . 
The parathyroidectomised animals show : (a) a marked reduction in the 
calcium content of the Wood and nervous tis-sues during tetany ; (6) an 
increased calcium output in the urine and faeces during tetany ^ (c) an in> 
creased output of nitrogen and of ammonia in the uripe with an increased 
ammonia ratio ; (d) an irftircased amjuht of ammonia in the blood with 
evidences of some type of acjd*4ntoxication which dods not disappear on the 
introduction of sodium salts. The injection of a solution of a salt of calcium 
into the circulation of the animal promjptly checks all the symptoms and 
restores the animal to an apparently normal condition. The parathyroid 
secretion in some waytcontrols the caldium exchange in the body. It is 
possible t&at in the absence of the parathyroid secretion substances arise 
which can combine with the calcium, abstract it from the tissues and cause 
its excretion, and that the parathyroid secretion prevents the formation of 
these substances. The calcium salts appear to liave a moderating action 
Ujpon the neuro-muscular tissues, and in their absence hyper-excitability and 
spasm occur. The mode of action of llie parathyroid glands in this con- 
nection, the strictly local distribution of the spasm in some cases and the way in 
which many of the clinical factors of tetany produce the disease are at present 
entirely unexplained. Nor is it clear upon which part of the neuro-muscular 
apparatus the morbid process is incident. In herbivorous animals the para- 
thyroid glands ar^, entirely separated anatomically from the thyroid gland, 
and thus allow of exact experimentation. In carnivorous animals and in 
man the parathyroid glands are embedded in the lateral lobes of the thyroid 
gland, and the .Mmptoms of parathyroid insufficiency, of which tetany is the 
most obvious, are apt to arise when the lateral thyroid lobes are diseased or 
removed. 

It would seem that parathyroid insufficiency may be brought about by a 
great variety of causes. In infantile tetany Yanase has frequently found 
liiBmorrhages into the parathyroids. In the insufficiency tetanies from 
thyroid extirpation and disease the pathogeny is clear and the calcium treat- 
ment restorative. In acute epidemic tetany, tliyroid involvements and 
therefore probably parathyroid involvcnien^vS arc known. Tumours, tuber- 
culosis and many other pathological conditions of the thyu’oid gland have been 
reported in association with tc^tany. There seems to be some connection 
between tetan^^and myotonia, in that recurring tetany may pa.ss over into 
myotonia. 1 have seen a case of myotonia in which painful spasm of the 
hands exactly resembling tetany occurred frequently. ' 

Tetany may occur hi simple acute forms and in ehronic recurring forms. 
Its many jetiological connections are well shown in tfic following classification 
after Frankl-Hochwart : 

1. Infantile tetany which is usually associated with rickets or gastro- 
intestinal disorders, and of which laryngismus stridulus must be considered a 
local variety. 

2. Tetany from over-exertion. A sttiking example of this rare condition 
*came under my obselvation in a guide,” who though otherwise strong 

healthy developed the most characteristic tetany when she had marched 
moie^than G miles. 

3. Workman’s tetany. This condition occurs epidemically as an acute 
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recurring affection in the earl/ spring in certain cities, ];^otably Vienna and 
Heidelberg. It chiefly attacks handworkers such as shoemakers and tailors. 
The malady lasts from 2 to 3 weolcs. * 

4. Gastro - intestinal totany from pyloric stenosis, dilatation of the 

stomach, prplonged vomiting and diarrhoea, helminthiasis, etc. It is obvious 
that these conditions* may profoiyidly modify both the calcium intake and 
excretion. *» • ^ • 

5. Tetany from acule infectious diseases. Jt has been known to 6ccur in 
the course of typhoid fever, influenza, cholera, ideasles and scarlet fever. 

6. Tetany from acute poisoning Jnay be caused by chloroform, morphine, 
ergot, phosphorus, lead, and by renal and genital gland extracts. 

7. Tetany of maternity may occvj* during pregnan^jy, following parturition 
or during lactation, especially when the latter is prolonged or the pubjdbt is 
weakly. (Nurse’s Contracture.) 

8. Parathyroid and thyroid tetany from gross disease or extirpation of 
these glands. It is sometimes met with in exophthalmic goitre» 

9. Tetany has been rarely met with in the course of cerebral tumours, 

syringomyelia and other nervous diseases. * 

Symptoms. — in a well-defined attack of tetany four sets of symptoms are 
usually observable : (1) muscular spasms or cramps which may be followed 
by considerable weakness ; (2) Trousseau’s phenomenon — pressure upon the 
nerves or vessels of a limb or encircling the limb ;vill at once bring on or 
increase the spasm; (3) Erb’s symptom -hyper-excitabijity of the motor 
nerves to galvanism, the application of which often produces conspicuous 
fibrillation which may amount to a tetanus : and (4) Chvostek’s sign — there is 
great mechanical hyper excitability of the motor nerves and muscles so that 
when the tacial nerv(‘ is lightly tapped as it the jawbone, spasm of the 

whole of that side of the face occurs. Tn .some cases one or more of th(^ last 
throe groups of symptoms jnay bf? absent. Occasionally there is marked 
tenderne.ss of the sensory nerves witii great hyper -excitability to galvanism — 
Hoilrnanirs sign - and there may bo mdeina of the extremities, cyanosis, dis- 
turbances of respiration and of temperature and trophic changes in the skin,^ 
hair and nails. 

Mtiscular crajnps . — These may affect any muscles of the body, even the 
ocular muscles, and it is said also the bladder; but they are much most 
common in the periphery of the limbs, and especially of the upper limbs. The 
spasm is tonic and nearly always bilateral, and is usually i’n^Juced by any 
mechanical or emotional stimulus, and in ratio to its degree it is very painful. 

The small muscle.# of the hand are first affected. The thumb is crossed 
into the palm and the fingers drawn closely together, being flexed at the meta- 
carpo-phalangeal joint aAd extended at the interphalangeal joints, so pro- 
ducing the “ accoucheur’s ” or “ penholding position. The cramp may be 
limited to these muscles, or it may extend with marked flexion of the wrist 
and flexion of the elbows, and adduction at the shoulders may cross the 
arms over the chest. In rare cases the spasm closes the hand in a 'fist and 
may carry the arms away from the bedy so that they are held in the air. 

In the lower extremities the to(9s and ilic feet are dropped and inturned, * 
and there is usually flexion at the knee ahd hip with adduction. The 1^ 
are rarely affected so much as are the upper limbs, and frequently they esgf^ 
altogether. 

IZ2 
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Spasm in any set of muscles in the body may be expected in tetany ; but 
apart from thosi* of the limbs it is rare, TrisBaus, risus sardonicus, laryngo- 
spasm and cmprostfio tonus or opisthotonus are occasionally met with, while 
spasm of the bladder, rc^^um, diaphragm and tongue muscles has been re- 
ported. In 7 of Frankwiochwart’a 122< cases spasm of the ^e muscles, 
sufficient to cause diplopia, occurred. ^ r 

The attack of cramp laats for a variable time, usua^y from 16 minutes to 
hours'; but it may last for..lO**days*'and may prove fatal. The spasm is 
usually painful, and attemfits to undo the contracture increase the pain 
severely. The spasm may abate dhd recQr. 

Laryngospasm is one of the common forms of local tetany, and occurs most 
often without spasm elj^wherc. It is saij to be peculiar to tetany of rachitic 
origfla, an^ is commonly termed “ lar^mgismus stridulus.*' It is met with in 
rickety children between the ages of 6 months and 3 years. The attack may 
come on at any time in the night or day— often when the child wakes or is 
startled — and.it may recur with great frequency.' Respiration is suddenly and 
quietly arrested by closure of the glottis ; the air can leave the chest but 
cannot re-enter. The child struggles for breath, the face becomes congested 
or cyanosed. Then the spasm quickly relaxes, and as it does so air is drawn 
into the empty chest over the still closely aj)proxi mated vocal cords with a 
high-pitched, crowing sound. Convulsions may occur during the asphyxial 
stage, and death may result before the laryngosjiasm relaxes. 

Tromseau*s phenomenon, — This is probably a reflex phenomenon due to 
irritation of the peripheral sensory nerves. Pressure upon the vessels or upon 
the nerves of the limb or encircling the limb will produce the spasm if absent, 
or augment it if present, in from 60 to 80 per cent, of the cases, and stretching 
the nerves as in holding the arm vertically in the air has the same effect. 
That these performances upon one limb will evoke the spasm in the opposite 
limb proves clearly that the rcvsulting temporary local ansemia is not the cause 
of the phenomenon. 

EtVs phenomenon. - Hyper-excitability to the galvanic current is shown 
•in both motor, sensory and special sense nerves, and fibrillation and spasm 
may be induced by cathodal stimulation of the muscles by currents which are 
submini mal to the normal subject. 

Chvostek's sign. — Chvostek first pointed out the remi\]rkable readiness with 
which mechanical stimulation induces spasm in the muscles in the tetany 
subject, and ta^^ping of the facial nerve close to the lobe of the ear is a con- 
venient method of eliciting this sign. Even stroking of the face may cause 
the spasm. It is interesting to note that this sign also Aas been met with in 
tubeichlosis, chlorosis, gastro-enteritis, myxoedema and cretinism. 

Diagnosis.— In a well-marked case this prejfents few difficulties, the 
peculiar nature of the spasm, its distribution, symmetrical with the hands 
most affected, and the characteristic appearance of the limbs when in spasm, 
with the Chvostek, Trousseau and Erb signs, suffice at once to determine the 
diagnosis. ^ ’ 

Laryngospasm again is so characteristic as hardly to allow of error in its 
recognition. «. •' 

&ld chronic tetanus, though flresenting a superficial resemblance in the 
facia] and javr spasm, is distinguished by the frequently reflex nature of the 
spasm in tetanus. 
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Hysterical spasm may cUsely simulate tetany, but the^re is usually associ- 
ated sensory loss, the type of tie spasm is different, and the attempts at volun- 
tary movcmoiit and the emotionfJ upset on passive movement are valuable 
in distinguishing hysteria. In tetania parathyreopjiva the spasms may come 
on so rapidjy and be so severe aS to suggest epilepsy. In fact a case was 
recently sept into mjr ward at Queen Square Hospital with this diagnosis. 
Both lateral lobes of*^he thyroid gland had beer> removed for goitre. Con- 
sciousness was impaired at the onset of the att?¥5k, but the attack lasted many 
hours, and the patient was in agony from the piinful cramp meanwhile. 

Course and Prognosis. — In ihfantiffe tetany the course is invariably 
rapid to a favourable termination, a few cases fatal from laryngospasm ex- 
cepted. For a few days the spasmsj/nay recur from tjme to time with lessen- 
ing severity. The more severe and persistent cases are seen in oldej children, 
and in adults, where several attacks a day may occur for months. Here the 
course and prognosis are often determined by the cause and its removability. 
Epidemic tetany lasts but a few weeks, and that due to definite .poisoning and 
to maternity comes to an end with the removal of the cause. There are, 
however, cases of adult tetany which, though benign at first, tend to become 
more severe witli each recurring attack, and Frankl-Hochwart doubts whether 
these admit of cure. They tend to pass over into a grave form in which the 
attacks occur with greater and greater frequency and severity, and the patient 
dies as the direct result. 

Treatment. — The treatment of tetany consists in the first place in the 
removal of any definite causes that may be present, such as rickets and intoxi- 
cations, and in the second place by providing food rich in calcium such as eggs, 
milk or whey, and by administering calcium salts either orally or intra- 
venously — calcium lactate and hypophosphite being suitable for the former, 
and calcium chloride, which has been extensively used in animal work, for the 
latter mode of administration. ParatJiyroid preparations are decidedly 
useful in all forms of tetany, and sometimes these seem more efficacious if 
thyroid extract is also given. Vitamin D is of especial value. 

Transplantation of parathyroid gland has been so uniformly successful in* 
animals that it is obviously applicable to cases of chronic tetany, and especially 
in tetania parathyreopriva. 

Surgical interfereyce is required in tetany from pyloric stenosis. Helmin- 
thiasis when present must be dealt with in the usual way. In laryngospasm 
a few grains of chloral hydrate will always avert the attaeJ^s until radical 
treatment is set going. 

The pain caused the cramp may be greatly alleviated by the application 
of cold to the affected limbs. 

• James Collier. 

xAlYASTHENIA GRAVIS 

Definition. — A chronic malady of adult life characterised by — (1) a 
variable paralysis of muscles which k produced or rapidly increased by exer- 
tion, and which tends to disappear ^lowJy during rest; (2) a permanent* 
paralysis which shows no improvement ^ith rest, and which succeeds the 
variable paralysis. This permanent paralysis may bo very local i%^- 
tribution, and may be associated with atrophy of the muscles ; and (3) the 
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affected nnisrlcs <^a strong faradisation sooft evase to respond to faradism, 
but remain excitable by galvanism. 

Etiology. — The malady seems to be much more prevalent in England 
during the past 20 year^ than formerly. Rarely occurring before puberty, 
it commences most commonly in the third! decade of life, and affects the sexes 
equally. Nothing is known of any causpl factors either immediate or re- 
mote. The one clinical associatiq,n whictfeannot be ignored is with exophthal- 
mic goitre, for not only may myasthenia follow that ifcialady, but the ophthal- 
moplegias which occur in Graves’ disease bear no small resemblance to those 
of myasthenia. Senator states t\iat a Condition identical with myasthenia 
may occur in myeloma. 

Pathology. — The ^s^nly changes foiiJid within the nervous system are 
sligfit ataophy of those nerve cells which supply long paralysed muscles, and 
these changes are certainly not primary. In a certain number of the cases 
a large persistent thymus gland, showing proliferative and degenerative 
changes, or thymic rests shelving similar changes, have been found. Small 
collections of round cells have been found repeatedly in the muscles and 
ih other organs in all the cases, and they have been termed “ lymphorrhages.” 
They appear not to occur in other diseases. The limitation of the malady 
to the muscles, and the loss of faradic excitability with preservation of gal- 
vanic excitability, suggest a defect of the motor end organs such as is 
produced by the poison ^.curare. The theory tliat the malady is due to the 
action of an en<J,ogenous toxin is difficult, because of the narrowly local 
affection of the muscles in some cases. For example, the eye muscles may 
be affected severely for 20 years, before any sign of myasthenia appears 
elsewhere. ) 

Symptoms. — The first sign of myasthenia is the variable paralysis which 
may commence in any of the voluntary muscles. It may be unilateral at 
first, but soon becomes symmetrical. The paralysis appears first upon 
exertion and fatigue. The schoolmaster finds that towards the end of the 
day’s work he cannot raise his arm readily to write upon the blackboard, 
"or that his voice fails him in speaking. The housemaid finds that her broom 
slips in lier hands, because of an ever- weakening grasp. The theatre-goer, 
towards the end of the performance, finds himself tilting his head farther and 
farther back to escape from an oncoming ptosis, or he develops diplopia. 
Next morning these symptoms are gone with the night’s rest, to reappear 
with fresh exfrrion perhaps earlier each day, until work becomes impossible. 
The affected region may be narrowly confined, the eyes alone, the face, 
the muscles supplied by the trigeminus, or the larynx aione may be affected, 
or it may be the muscles of the upper extremities, or of the lower extremities, 
or of the back which may be solely involved. Lastly, the myasthenia may 
be quite universal, though never in the same degree in all the affected 
regions. 

The incidence is greatest upon the muscles innervated from the brain 
stem, next upon the upper extremities and trunk, and least upon the legs. 
When the initial incidence of the malady is upon the eye muscles, diplopia 
*and ptosis are the first symptoms. The "paralysis is usually of the nuclear 
tjpff , involving both eyes in teruLs oS the conjugate movements ; but inequality 
in tlK paralysis upon the two sides usually gives rise to decided strabismus 
and diplopia, and we have observed one case in which the initial paralysis 
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was confined to one externa} le^^tus. When the permane|it paralysis sets in, 
the axes usually become parallel, and the ^iplopia ceases. Until this event 
occurs, the great feature of myasthenic ocular paralysis is its variability, and 
its increase with fatigue. An ocular paralysis which is well each morning 
on wakmg,<tfind which develops iif the course of each day, is always due to 
myasthenia. The pifpils are often unequal and sluggish in reaction, and the 
light reflex may be lost. Short, ve!*y^quicV, jerk/ movements of the eyes on 
attempted voluntary Movements are often •characteristic, and are quite 
different from the movements of nysta^us. Though ptosis is the rule, 
sometimes there is retraction of the lids, and both von Graefe’s and Stellwag’s 
sigM may be present. Permanent nuclear ocular paralysis follows the 
variable paralysis in nearly every case, though it vari«s in degree. When the 
face is affected, epiphora, dysarthria and lack of facial expressitn with a 
peculiar weak nasal smile ” are conspicuous. The facies of myasthenia, 
with inability to close or pucker the eyes and mouth, the motionless and 
slightly dysarthric speech and peculiar smile are unmistakable: 

Involvement of the muscles supplied by the fifth nerve causes trouble 
with mastication, and when the palate is affected there may be nasal speefti 
and regurgitation of liquids. We have seen one case in which total unilateral 
paralysis of the larynx preceded the onset of typical symptoms by twelve 
months. When the tongue is affected it usually shows some wasting, especi- 
ally of the linguales, and dysarthria results. Spinetimes a widely spread 
involvement of this region causes severe dysphagia and d/sarthria, and the 
former may be so great as to necessitate nasal feeding. The original name 
used for the disease, ''asthenic bulbar paralysis,” azose from this com- 
bination of symptoms. The permanent paralyses are rarely seen, except 
in the muscles supplied by the nuclei of the brain stem. The neck muscles 
are usually affected when the malady extends on to the trunk, and it is a 
common thing to see the patients sitting at rcjst, cither with the head sup- 
ported by the hands, or resting upon the table. In the extremities the 
variable paralysis appears more marked at the proximal joints in most cases, 
and the test for myasthenia in the upper extremity is to ask the patient 
to extend his upper limbs level with the shoulder, when they will lye seen to 
fall slowly down from the increasing fatigue paralysis. 

Involvement of the respiratory muscles is common, and constitutes the 
gravest danger in the disease, since any effort, and especially an emotional 
outburst, may in a few seconds fatigue the respiratory liiiscles into a 
complete and fatal paralysis. Myasthenia often remains long confined to 
one region, and subsequently spreads ra])idly. In two blacksmiths who were 
under our care the oculaj paralysis began at the age of 18 years, and became 
complete within a year. These men continued their heavy work without 
further symptoms until the age of 42, when the myasthenia became general, 
and proved fatal within 3 months. Wasting of the muscles occurs only 
when there is marked permanent paralysis, and may be seen in the muscles 
of the tongue, face and in the masticatory muscles. In one fatal case under 
our care there was marked wasting of the intrinsic hand muscles on both 
sides. • . . * • * 

The myasthenic reaction is only seen iV those muscles which are sho^y^g 
conspicuous fatigue paralysis. If a strong interrupted faradic current is 
applied to such muscles, there is at first a strong contraction, but this is not 
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maintained as in normal muscles, and it rapidry decreases until there is no 
lesponso. If the stimulation is .discontinued lEor a few minutes, and again 
applied, there is at further response, which'tires more rapidly than the first. 
After exhaustion of the uiuscles by fara^ism, some volitional contraction 
remains. Exhaustion of tlm muscles does not occur from galvafiic stimula- 
tion. Sensibility and sphincter control gkte not aficcted. The reflexes are 
normal in all but the raresfi^ cases.# Absence of knee-|efi'k has been met with, 
and the jaw-jerk is likely tq tail when the trigeminal muscles are severely 
affected. The knee-jerk is not al:^'>Iishe(j[ when the quadriceps is exhausted, 
either by voluntary exertion or by faradisation. 

Diagnosis. — This is never a matter of any difficulty if the variable para- 
lysis increasing with faPiigue and lessenifig with rest, is conspicuous, for this 
phenomenon occurs in no other disease. When permanent paralysis only is 
present, the diagnosis requires care. It must be remembered that any 
unilateral or bilateral palsy of muscles supplied by the brain stem may be 
myasthenic. 'Here the history of a .low onset with variable paralysis and 
fa^tigue phenomena can nearly always be obtained, and the absence of the 
usual signs of gross lesions of the brain-stem nuclei, or progressive diseases 
affecting the latter, should avoid confusion. When, as sometimes happens, 
myasthenia begins with a unilateral ophthalmoplegia or laryngoplegia, the 
diagnosis may really be difficult. The possibility of such a commencement 
should be borne in mind, and a careful watch kept for the appearance of 
conclusive evidence. Other forms of nuclear ophthalmoplegia do not show 
a long history of variability and fatigue phenomena. Spastic and atrophic 
bulbar paralysis have distinctive features of their own, such as the spasticity 
of the former and the atrophy and fibrillation of the latter, and they do not 
show variability. Diphtherial bulbar paralysis and the bulbar paralysis of 
tetanus have characteristic associations and signs. The bulbar paralysis of 
lethargic encephalitis shows little variability, and tends gradually to improve. 
The facial types of muscular dystrophy and myotonia atrophica show only a 
superficial resemblance to myasthenia in the facial appearance. 

Course and Prognosis. — Myasthenia is always a very dangerous disease, 
as the term “ gravis ” implies. Some of the cases, and especially those in 
which the brain-stem region escapes, recoivcr completely; but no records 
are as yet available to prove in what proportion of the ca'fees this event occurs. 
The disease has proved fatal within a fortnight of the onset of symptoms, and, 
on the other hiAd, in our two cases here recorded, strenuous work was followed 
for 24 years after the development of permanent ophthal^moplegia. Improve- 
ment ^nd relapses are very common. Frequently a patient will get rapidly 
worse, and become bedridden, in spite of careful trew-tment ; to recover com- 
pleteljr for the time being, when treatment has been abandoned as useless. 
Sometimes a patient with severe myasthenia will live for many years, if 
life be carefuDy protected. We have had one patient under observation in 
this state for 20 years, and she is not materially worse. 

Sudden death is very liable to occur in any of the cases, but especially 
,in those with bulbar paralysis and imph^cation of the muscles of respiration. 
Death has been attributed to respv*at5ry failure and asphyxia ; but some of 
tfae«^>patient8 die much too quioldr for any such explanation. Two of our 
pati^ts, seated at a table with their heads supported by their hands, and 
engaged in pleasant, quiet conversation, smiled, lowered their heads on to 
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the table, and were dead withobt the slightest sign of dis^ess or reaction, as 
if from sudden syncope. • . 

Treatment. — The life should be so ordered as to eliminate all dangerous 
muscular fatigue. Beyond this theie is little to dg. Massage and electrical 
treatment are positively harmful! Tonics and hygienic measures may be 
of benefit.' Strychn^e and polyglandins do not seem to help. Mercury 
and iodide of potassium in modera^.e dose$ have^eemed to me to be really 
of service in some of tlfo cases. 


FAMILIAL PERIODIC PARALYSIS 

Definition. — A flaccid paralysivs affecting the muscles of the ^runl? and 
of the extremities, associated with loss of the deep reflexes and diminution 
or loss of faradic excitability in the muscles. The paralysis is temporary 
in character, though it may be fata) during the attack, and it recurs at in* 
tervals. It is a rare malady, some 200 cases having been reported in the 
literature. • 

Etiology. — It has been noted as early as the fifth year, and as late as 
the thirtieth year; but usually ii appears about the ago of puberty. Most 
of the cases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five generations. Tran.SBiission may occur either 
through the male or through the female, and not infrequxmtly a generation 
is skipped. Several members of the same family are usually affected. 

Pathology.— Several cases have come to autopsy, but no lesion which 
could be associated with the symptoms was found. Biopsy of the muscles 
has given entirely negative results. From the severity of the symptoms, and 
their complete recovery in very short spaces of time to complete health, the 
prevailing opinion as to tiie nature of the disease is that it is an auto-intoxi- 
cation of a peculiar kind, associated with metabolic staiej>, and induced by 
muscular activity, followed by a period of rest. There apjiears to be some 
evidence that the malady is associated with disturbance of gastro-intestinal 
and metabolic function. In IToltzapple’s series of 17 patients^ bulimia 
preceded the attacks, and if the ^ippetite was satisfied, and more particularly 
with rich and heavy foods, an attack was almost certain to follow in the 
night. Edsall examined the contents of the stomach during an attack, 
and found total inacidity, and that even starch digestion wal^ot proceeding, 
showing that the whole digestive process was at a standstill. In a family 
with three members Affected, which were under our observation, the incidence 
of the attacks seemed ^0 depend entirely upon absence of food. If, for 
example, these patients dined at eight o'clock in the evening no attack 
occurred, but if, as their occupation of travelling merchants often deter- 
mined, they dined very early or missed their evening meal, an attack occurred 
with certainty. It may be said that in these patients an attack could be 
produced at will by withholding food for more than a certain number of hours, 
and causing them to sleep in the starved state, and that the severity of the 
attack corresponded yrith the leu^h q 4 tune of starvati6n. * 

Symptoms. — The clinical picture is so striking as to be almost dran^lac. 
The patients are, as a rule, otherwise periectly strong and healthy, intne 
family reported by Holtzapple alone, was migraine associated. The patient 
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retires to bed feeing perfectly welb &iid a\9^kcDs in the morning without 
pain or malaise, but with a flaccid motor pai^lysis, which always involves 
all four extremities, and which may reach a*H the muscles of the body, except 
those of the organs of s]^ecli, deglutition and respiration, and even these 
are often partially involved. Severe involvement of these vital muscles 
during an attack has caused death, as in si:)Fy of Holtzapjole’s family, of eleven 
cases. The bladder and rental fupctions'are retained, tand it is unusual for 
the patient either to void urine or ficces during the alftack. The paralysis is 
usually at its height on wak*ing; J^ut it may subsequently increase. After 
lasting for a variable time, from a few ^nours to a few days, it passes ofi, 
sometimes gradually, sometimes rapidly. In the family under our care it 
was astonishing how the patients on waking in an attack could judge invari- 
ably* how fylong the particular attack would last. They could judge with 
unfailing certainty when ability would return, and were in the habit of arrang- 
ing their business accordingly. Most of the patients in addition to the 
severe attacks of paralysis sufiet from what they call “ morning weakness,’' 
temporary inability to grip with the hands, and slight disability with the 
fett on waking. It is curious that similar morning weakness, lasting a few 
minutes, is not very uncommon in normal cliildren. The paralysis in periodic 
paralysis is flaccid, and there is loss or marked diminution of response to 
faradiam during the paralysis. The deep and superficial reflexes are lost 
in the paralysed region. #Objective sensation is not affected ; but there may 
be subjective sen^tions of tingling and numbness, and the muscles inay be 
a little sore and stifl after the attack. We have noticed flushing of the surface 
and sweating during the attacks. There is an invariable tendency for the 
attacks to diminish in frequency and severity after middle life is reached. 

Diagnosis. — This must be evident to any one acquainted with the 
symptoms of the disease. But there are other forms of periodic paralysis 
which bear more than a slight resemblance to the malady under considera- 
tion. For example, Rich described five members of hia own family who 
developed transient recurring s[>astic paralysis of the face as the result of 
fatigue and exposure to cold, and we had two members of one family at the 
National .JSospital in whom spastic paralysis of a severe type could be pro- 
duced at will by withholding food and giving exercise. 

Treatment. — When there is atiy definite cause for the attacks, such as 
dietetic considerations and fatigue, the obvious necessity is to adjust these 
to prevent th^'attacks. In our series of cases, wdicre withholding food 
caused the attacks, the provision of an emergency food case, should ever they 
be put short on their journeys, caused the attacks prac^^^ically to disappear. 
In Holtzapple’s cases, a dose of bromide over nighty seemed always to avert 
the attack ; but in other cases this drug has not been efficacious. No treat- 
ment seems to alter the nature or duration of an attack, when once it has 
developed. 


MUSCULAR DYSTROPHY ; MYOPATHIC ATROPHY 
Synonym. — The myopathies. ' 

uy.der this heading, a disease is described in wliich the voluntary muscles 
undergo primary degeneration, independent of detectable disease in other 
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parts. To facilitate descriptiofi, a number of clinical tjrpes have been dis- 
tinguished according to the age at which the disease appears, to the group 
of muscles first attacked, to the presence or' absence of pseudo-hypertrophy, 
or to the prominence of the hereditary factor. The chief of these are — 
(1) the pse'ido-hyportrophic type*: (2) the juvenue type of Erb ; (3) the 
facio-scapulo-humeral' type of JjaT^douzy and Dejerine ; (4) the distal type. 

The first type is firirly constant^ but there is -jti reality no sharp division 
between the different forms. That 'the othors do not represent separate 
diseases is proved by the appearance of more thf&i one of them in members of 
the same family. The disease is lamiliar, and it is also hereditary in the 
sense that it may appear in some or all the members of a family through 
several generations. ,4 

The chang()s in the muscles in the myopathies are the sama as those 
which occur when muscles degenerate from any other cause, namely, a slow 
and progressive atrophy of the contractile elements, with a concurrent 
increase of fat and fibrous tissue. In the pseudo-hypertrophic form the 
connective-tissue hyper})lasia is excessive in some of the aftected muscles 
and their bulk is increased. In the other fortns of the disease, and in those 
muscles in the pseudo-hypertro])hic form wliich become weak without any 
increase in size, the overgrowth of connective tissue may balance the loss 
of bulk due to atro]jhy of the contractile tissues, and the diseased muscles 
retain their normal size ; or atrophy may proceed^ faster than hyperplasia, 
and the muscles waste from the beginning. ^ 

PSEU DO-HYPERTKOPHIC PARALYSIS 

iEtiology.— The cause of the disease is unknown. In many instances 
no antecedent cases can be traced in the family. In others, a family history 
is obtained, always on the mother’s side. Isolated cases occur, but more 
often several children are attacked in each generation. Boys suffer more 
frequently than girls in a proportion of about 5 to 1. Sometimes one sex 
alone suffoj’s, sometimes both. It is rare for all the children to be attacked , 
The males who escape beget healthy children, whilst the females, who appear 
to have escaped, may transmit the disease to some of their offspring. 

Symptoms. — Th^e symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards puberty, and 
very rarely until as late as the twentieth year. In cases of lat^.;^ onset, enlarge- 
ment of the calves has usually been present for many yeafs. Weakness 
appears first in the n^usclcs of the pelvic girdle. The child, who usually looks 
fat and strong, begins to walk late, he falls easily, and rises again with diffi- 
culty. He does not rorlip as other children do. He cannot skip or jump, 
and he has great difficulty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most conspicuous in the calves, 
the buttocks and the infraspinati. The erector spina3, the quadriceps in 
whole or part, the deltoid, the suprasjrinatus and the triceps often show 
considerable hypertrophy. Occasionally the masscteT;s are enlarged. Atj 
the same time other groups of muscles atrophy. This is most severe and 
most frequent in the latissimus dorsi and' in the lower part of the pectc^i^is 
major. Later it extends to other muscles, and ultimately to those which 
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were at first h 3 ^e|*trophie(l. The neck and^face are spared. There is no 
exact correlation between the si;^e of the dise&sed muscles and their power, 
but weakness is upally greatest in those "which show most atrophy. The 
defects are greater in tlje proximal muscles, and diminish distally. The 
hands often retain good power to the end. This distribution of paralysis 
gives rise to certain cliaracteristic defects o^f attitude ai^d movement. 

In standing the legs areii placed f j-r apArt, and the upper part of the trunk 
is thro^ back, so that a plumb-line from the most prominent vertebra falls 
behind the sacrum. This attitude^ compensates for the forward tilting of the 
pelvis, resulting from weakness of the glutei, which normally raise the anterior 
border of the pelvis by lowering its posterior border. In* the sitting posture 
the lordosis disappears,^for now the attathments of the flexors of the hip are 
approxirai\ted, and those muscles no longer lower the anterior border of the 
pelvis. On lying down the lordosis appears again, but can be abolished by 
relaxing the flexors of the hip-joint, that is, by flexing the hips passively. 
In walking, the feet are widely separated, and 'to clear the ground with the 
advancing foot the body is inclined first to one side and then to the other. 
This “ waddling ” produces a gait like that seen in congenital dislocation 
of the hip. The early preponderance of weakness in the extensors of the hip 
and knee is betrayed by the great difficulty experienced in mounting stairs. 

The manner in wliich the cliild rises from the supine to the erect position 
is almost pathognomoiiia of the disease. He first tries to sit up, but fails. 
He then rolls ov^f on his belly, and raises himself first on his knees and 
elbows, and then on his hands and feet. Next he places his hands on his 
knees, and as it is impossible for him to raise the trunk actively owing to 
weakness of the extensors of the hip, he literally climbs up his thighs, pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to complete the movement. 
If not, he jerks the shoulders back suddenly and gains the erect posture 
by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the 
knees slightly flexed. When this power is lost he is no longer able to rise. 
The arm§ arc also used to assist the weak legs in sitting down and in getting 
up from a chair. 

As times goes on the weakness increases, and invades all the muscles of 
the trunk and limbs. Some of the muscles become shortened, and distortions 
are produced ,lrjr permanent alterations in the position of the joints. The 
knees and elbows become flexed, the feet take up the attitude of talipes 
equinus, the spine becomes curved, and the whole bodjAis grossly deformed. 

Th6 deep reflexes and the electrical excitability of the muscles diminish 
gradually as the wasting increases. Sensation is unaffected. The sphincters 
are not involved. The mental condition shows no abnormality. 

Diagnosis. — ^The diagnosis is usually simple if a few of the outstanding 
features of the disease are known. The defects of attitude and movement, 
especially the mode of rising from the supine position, together with the 
characteristic association of enlargement of the infraspinati and calves with 
'atrophy of the latisshnus dorsi, form ain unmistakable qombinatibn. 

prognosis. — ^This is most grave. Few patients reach adult life, and 
most«iie within 10 years of the onset of the disease. 

Treatment. — Drugs have no beneficial influence. Massage and passive 
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movement arc useful in the prevention of contractures, md the efficiency of 
the muscles may be prolonged by suitabk exercises. Walking should be 
practised daily, until it becomes impossible. Very often this is lost owing 
to contractions of the calf muscle^, and is regained after tenotomy, 

PTHEK TY>GS OF MVOPjO^THY 

Etiology. — ^The separatioa of the remainihg types of myopathy {rota the 
pseudo-hypertropliic form is not absolute one, as isolated cases are ocoa- 
bionally met with which seem to form a connecting link between the several 
varieties. The varieties, however, are habitually separate in occurrence, 
and in families in which mimerotis cases confornjng to the types ip be 
described hereunder have occurred throughout several generation.!, no cases 
presented the peculiar features of the pseudo-hypertrophic form. Moreover, 
the sex incidence as well as the period of onset is different in the two 
varieties, and it is possible that there is some essential pathological difference 
between them, and that they are separate diseases. With regard to t|ie 
types of myopathy unassociated with pseudo-hypertrophy, no doubt exists 
as to their fundamental unity. Tliey are merely varieties of one disease. 

The influence of heredity is much more prominent than in the pseudo- 
hypei-trophic form. Isolated cases occur, but they are rare. In most 
instances several members of a family are affeoted in the same and in 
succeeding generations. j 

The sexes suffer equally. The time of onset varies witliin wide limits — 
from infancy to old age. When the wasting begins in the face (facioscapulo- 
humeral type) the disease frequently begins in childhood ; but sometimes 
it begins there late in life. In the cases where it is first noticed in the muscles 
of the shoulder and pelvic girdle tlie onset is most frequent between the ages 
of 15 and 35 (Erb's juvenile type) ; but here, again, it may begin in childhood 
or early old age, and the term juvenile is Ijardly applicable to it. The same 
variations in the age of onset are noticeable in cases where the atrophy 
begins in tlie forearms and legs (distal type). 

The various types may be exemplified in members of the same family, 
and in the same family the age of onset may show extreme variation. 

The cause of the' disease is quite unknown. 

Symptoms. — In the so-called juvenile form weakness {md wasting come 
on simultaneously. In most cases they arc first noticed in fej arms ; but in 
some families the l^s suffer first. Of the arm muscles the biceps, triceps, 
and supinator long^ are most often first affected. The lower part of the 
pectoralis major, the la+issimus donsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magnus is common; but it 'may 
escape even in severe cases. The deltoid, sui)raspinatus, infraspinatus and 
subscapularis usually escape. Atrophy of the forearm and hand muscles is 
rare. 

In the legs, the flexors of the hip, the extensors of the knee and the glutei 
arr most frequently affected. The muscles below the knee often escape 
entirely. ^ ^ 

In the face the zygomatic muscles and the orbicularis are atta^lned. 
The face is dull and expressionless, the naso-labial fold is obliterated, the 
lips are habitually separated and the lower lip projects — myopathic facies. 
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The face does not jight up in conversation, it blinking the eyes are incom- 
pletely closed, and the articulation of labial •’con sonants is defective. In 
smiling the mouth forms a straight line, ibstead of its angles being drawn 
upwards and outwards by the zygomatici. The power of whistling is lost. 
When the patient closes his eyes, or compresses liis lips as forcibly as he can, 
they can be forced open with great ease. Tihe buccinators arc often affected, 
the tongue and the mastieJatory piusclcs'* never. The*'spinal muscles often 
atrophyj and in a few cases •the abdominal muscled have been involved. 
The excitability of the muscles to^ faradic and galvanic stimulation usually 
diminishes in proportion to the wasting. * The muscles never show fibrillary 
tremors. Sensibility is unaffected, and all the other functions of the nervous 
system are normal. Deformities are neitiher so common nor so severe as in 
the pseud«rhypertrophic form. 

Diagnosis. — When a family history of atrophy is obtained, myotonia 
atrophica and peroneal muscular atrophy must be excluded. Myotonia 
atrophica is distinguished by the peculiar prolonged response of some of the 
muscles to voluntary, electrical iind mechanical stimulation, and by the 
distribution of the wasting. Atrophy of the sternomastoids, which is 
constant and severe in myotonia atrophica, is never seen in the forms of 
myopathy now under consideration. In peroneal muscular atrophy the 
combination of atrophy in the lower limbs and small muscles of the hands, 
together with sensory disturbances in the lower limbs, is distinctive. In 
an early case, whe^^ the hand muscles are still normal and sensory changes are 
absent, the differentiation from myopathy may be impossible for a time. 

In isolated cases myopathy is suggested by the appearance of muscular 
atrophy in childhood or youth. The diagnosis of myopathy is based on the 
distribution of the wasting in the absence of any sign of disease of the nervous 
system. 

Prognosis. — The disease shows wide variations in its course and duratioii. 
The atrophy may remain confined to the group of muscles in which it begins, 
or extension may take .place after an interval of several years. It rarely 
e*xtends beyond the muscles mentioned above. In most cases, even in those 
that begiji in childhood, progress is extremely slow, and as no symptom of 
the disease is necessarily fatal, death usua}ly results from other maladies 
unconnected with the disease. <* 

Treatment. — Owing to the variable course of the disease, it is impossible 
to estimate thi# Value of any treatment that may be employed. Massage, 
electrical stimulation, and especially voluntary exercises designed to bring 
the weakened muscles into play, seem somctime.s to retard the progress of 
the disease. ^ 

AMYOTONIA (X}NOKNITA 

Synonym. — Oppenheim’s Disease. 

Definition. — A malady of early cliildhood, usually congenital and some- 
times familial, characterised by extreme •flaccidity, smallness and weakness 
Af the muscles, which* are not actually paralysed, by lowering of the faradic 
exc^bility of the muscles, by loss 6f the tendon jerks, and by contractures 
in tC^region affected. 

Etiology. — In most cases the disease is present at the time of birth ; in 
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a few cases it has appeared during the first year of life in an apparently 
healthy child, and sometimesifollowing an acute illness, such as bronchitis or 
diarrhoea. Usually sporadic, it has occurred in several children of the same 
parents. 

Pathotogy. — The chief morbid changes are found in the muscles. In 
these very, conspicuous pathological conditions are present, closely resembling 
those found in the myopathies. •The three mo^t striking conations are — 

(1) the minute size o5 the majority* of tie muscle fibres, from 7/x*to 12fi ; 

(2) the presence of a few very large or “ gijftit ” fibres reaching 140/i in 
diameter, and larger than any fibrJ occurfcng in normal muscle ; (3) marked 
regressive changes are seen in the giant fibres. There is increase of the 
connective tissue between the muscle bundles and notable determination 
of fat. Reduction in numbers of the ventral horn cells of the sjpinabcord 
occurs, and the ventral roots are small and poorly myelinated. 

Symptoms. — The extreme flaccidity of the affected muscles is noticed 
from the time of birth. They are small and weak, and thoiigh there is no 
muscular wasting and no absolute paralysis, yet in many cases the limbs 
cannot be raised against the action of gravity, nor can the head be held up. 
The great relaxation of the muscles and ligaments allows of the most fantastic 
attitudes being assumed without pain. When the child gets older, he is 
unable to sit up, but when placed in the sitting position the spine bunches up 
from absence of any muscular support, and he is ui^able to support his weight 
upon the weak legs. The amyotonia is symmetrical, and affects the legs 
always, the trunk often, the arms not. infrequently, bdt never the face. 
Notwithstanding the flaccidity, some degree of flexor contracture is usually 
present. The faradic excitability of the muscles is much lowered, but not 
lost. Sensibility and the sphincters are not affected. The superficial re- 
flexes are normal, but the deep reflexes are invariably absent in the affected 
regions. The children are usually intelligent, with good bodily development, 
and growth proceeds normally. 

Diagnosis. — This presents no difficulty on account of the presence of the 
flaccidity at birth, the absence of the deep reflexes, and the tendency slowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies, rickety Weakness, 
obstetrical, infantile and diphtherial palsies. 

Course and Prognosis.— Some of the children succumb during the early 
and severe stages of the disease, but the tendency of the discese is to improve 
slowly in the course of years, and in some cases almost complete recovery 
with return of the kliee-jerks occurs. 

Treatment. — This consists in aiding the natural tendency to improve 
with massage, passive movements and exercises, in treating contractures with 
tenotomy, and in attending to the general health and nutrition. 

James Collier. 

W. J. Adie. 



SECTION XXI 

^ 4 

PSYCHOLOGICAL MEDICINE 

INTRODUCTION 

In this Section no particular part has been devoted to the subject of classi- 
fication. No tiwo authorities agree upon this matter, save upon its difficulty, 
and such division of the subject as is convenient will be found in the Table 
oft Contents. Some day, perhaps, iBtiology or pathology will furnish us with 
a wholly satisfactory classification. At present sctiological factors are often 
unknown, or when surmised overlap each other so confusedly as to be value- 
less for purposes of classification. Morbid anatomy has furnished us with an 
immense amount of information, especially as to changes occurring in cases of 
long standing. Changes occurring in acute cases are less often seen, and from 
those changes it \?ould be hard, as a rule, to characterise the symptoms as 
they had been during life. In some cases there would appear to be no discover- 
able alterations, and it should alw'ay.s be borne in mind that change of function 
may precede change of structure. So far, then, morbid anatomy supplies 
grounds not generally regarded as sufficient for satisfactory classification. 
Assistance in classification might be expected from psychology. The depart- 
ments of the human mind abstracted by psychology from the continuum of 
consciousness are for many purposes convenient. Nevertheless, to divide 
mental disorders into groups corresponding with such departments is impos- 
sible. # Disorders of affcctivity. of memory, of judgment or of will, refuse to be 
limited id scope by such artificial boundaries. A delusion, a morbid error 
of judgment, is unlikely to exist without f)roducing el/ivation, depression, 
perversion or instability of the affections : that is, of the feelings of attraction 
towards or r^ulsion from things upon which thought is concentrated. 
Similarly depression or elevation of affective tone colour judgment, and our 
prospects, for instance, are deemed brighter or darkar according to the 
mood of the moment. Defect of memory may alter the affective tone by 
eliminating pleasing or displeasing recollections, or*by introducing pseudo- 
reminiscences, and through it there may be such a quantitative diminution 
of data that juc'gment becomes difficult, perverted or impossible. Hallucina- 
tions lead judgment astray and affect the emotions and the will. 

To classify by symptomatology is also futile. Two similar groups of 
symptoms occi rring ill two patients may be of different rotiology, run different 
courses and be,^ for various reasons, ol^viously episodes of two different dis- 
orders, while two widely differing* groups of symptoftis occurring in two 
paff&its iife as obviously episodes 'of a disorder from which both patients 
are suffering. 
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At the present time twa s#ts of opinion contend in the field of morbid 
psychology, the one holding tl»t many of the causes of inianity, primarily at 
least, are to be found in interference with ^normal function, and the other 
that the causes are for the most part associated with structural alteration, 
the result o^ disease or of defective development. 

From the psychological point ^of view the mind is regarded as consisting 
of groups of thought^ having moro or less attraation for or repulsion from 
each other. Such grovps have come'to be called complexes. These groups 
are regarded as at times being in harmony and tit times in conflict with each 
other, and it is in the existence of the latter state that disturbance of mental 
function may arise. In some instances the storm is abated by the invention, 
more or less conscious, of excuses o;^ varying degress of plausibility for a line 
of conduct set in action by a group, that is, by a process of self-deception. 
So thorough may such a process be that, to every one except tiie patient 
himself, the result is seen to consist in the development of delusions. In other 
cases, the obnoxious group is put out of the mental field ; it, is avoided or 
repressed. Avoidance may be sought in the cultivation of other fields of 
activity ; the patient may endeavour to do what, in familiar language, tabes 
him out of himself, and if this process be carried to a morbid length he may 
pursue tlie ceaseless, restless and irrelevant activities which charact/crise some 
forms of insanity. Avoidance may also be disclosed in the development of 
opposite characteristics, such, for instance, as an absurdly meticulous accuracy 
of expression in one who has a re]>ressed complex asvsociated with sex. 

Evidence of the existence of an inharmonious complex may also be 
sought in phenomena known as “ phantasy ” and “ projection.” In a con- 
dition of phantasy the mental state known popularly as “ day dreaming ” 
becomes very much exaggerated : the patient takes himself in imagination 
so much out of his surroundings that he loses in great measure his hold on 
the objective world, and lives, cimdess of it, in a fantastic world of his own 
creation. In “ symbolism ” various poses may be adopted as expressing 
fulfilment of a desire which has had no chance of expression in a normal 
way— for instance, the atfectatioii of the manners and customs of the great 
or of the beautiful by the mentally small anti the ])hysically ugly. Manner- 
isms and affectation are fn^quent in dementia prjxicox, associated \^ith what 
appears to be consit^prable iiienthl deterioraTion, and are indicative of hidden 
mental processes of which they are the sole manifest ation. In “ j^rojection ” 
self-reproach for some error of conduct may be changed to* the reprobation 
of others, and the burden on the patient thus removed or lessened. 

It will be seen idiat in these mental processes there is a dissociation of 
groups of thought which, to secure harmonious mental working, should have 
been in association and 8o-opcr 'tion. Not only, however, must these groups 
be regarded as dissociated, but as subsequently in a measure isolated, so that 
the effects produced may be regarded as an absence of certain factors necessary 
for proper mental activity. Or if, in fact, the groups do influence mental 
activity the influence is indirect, exerted at the wrong point and at the wrung 
time, and issues eventually in perversion of conduct. 

The origins and development pf mind arc profoundly ol)scure, and jis yet 
there is no general cdhsensus as to what ^re the lines of normal and abnormal 
development. Among medical investigators, there has been too a 

neglect of the older psychology and of philosophy, with the result that psycho- 
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lo^cal advance baa been hampered an iifcomplete methodology and the 
way of such systems as that of Christian “ Science,” and many a scheme of 
charlatanism has been made easier. Nothing short of impartial examination 
of the subject, with the help of light thrown upon it from many sources, is 
likely to clarify it. Employing analogies, it may be said that a j,arge part of 
recent medical psychological work has been^upon the embryology of the mind, 
and a vastly larger part up^n its teratology. Disorders! of mind may be aptly 
likened to tumour formation/ j^ome ‘innocent tumeurs are mere harmless 
excrescences, independent dl the general bodily structure, which do not 
materially or at all aiffect its fdnction!* ; while others interpenetrate the 
structure of the body, hinder its functions, and eventually kill it. The first 
class are readily dealt yil^h by the surgepn, and the latter with more or less 
diflifiulty.^ So is it with the mind. The mild peculiarities, oddities and kinks, 
to which the individual is prone and which indicate a development a little 
short of perfect, scarcely matter in the rough and tumble of life, and if par- 
ticularly obtrusive or objectionable, are amenadile to the simpler methods of 
psychotherapy. On the otlicr hand, there may be such errors of development 
that, like the prolongations of a carcinoma eating into surrounding structures, 
the whole mind is permeated, distorted and flivorced from its normal functions. 
The treatment of such case.s is difficult, prolonged and often impossiblcj, at 
least so far as radical cure is concerned. Between these extremes, ranging 
from eccentricity to incurable insanity, lie large groups which constitute the 
field upon which the battle of controversy as to classification, biological 
chemistry, endocrinology and treatment takes place. 

According to what may be called the Struc.tural School classification is 
made to depend on anatomical defects and alterations, some of which are 
gauged by micromctric measurements and the order of the development of the 
lamina?. There is a class in wliich neuronic development is imperfect, and 
which includes various grades of idiocy and feeblemindedness, epileptic, moral 
and delusional insanities and hysteria. A second class includes cases known 
as senile, climacteric, adult or adolescent dementia in wliich there occurs 
neuronic degeneration, the change in structure being due to insufficient dura- 
bility. A third chiss consists of cases in which the neurons liave become 
subject to the influence of toxic agents, the result depending in part on the 
power of resistance of the nervous structures, wliich varies with different 
individuals. A fourth class is associated with gross cerebral lesions and with 
the deprivatiojjo^'of some special sense. Here must also be mentioned the 
excess or defect of endocrines, or alteration of the balance between them, 
which may be associated with the occurrence of mental tiymptoms. 

Suefh, in briefest outline, are the positions maintained by the two schools. 
Except as advanced by extremists they are not mutually exclusive, and the 
wrork of the future will probably render them co-ordinated and consolidated. 


CONFUSIONAL INSANITY; INSANITIES OF TOXIC AND 
INFECTIVE ORIGIN ; EXHAUSTION PSYCHOSES 

Definition. — Mental confusion ‘is a condition in which those notions 
peiSoQip ordinarily have of their relations with time and space and of their 
own personalities become less clear, perhaps to such a degree that the patients, 
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though conscious, no longer ?ecognise their surroundings or realise their 
own identity. Associated with this inhibition of tho action of high psychic 
centres, there may be a removal of restraint upon lower and more automatic 
ones, so th.at agitation, excitement and hallucinations take the place of 
orderly conduct, equable affective lone, and true perceptions. 

iEtiology. — Intoxication froTr\ one source or another is the cause of mental 
confusion. Such intexication may 'be acute, as ^ the c.ase of the infective 
diseases, for instance, influenza, sepficsemia, pneumonia, or enteric,* and in 
the injudicious or improper use of incdicin^ ; or chronic, as in some forms of 
dental, gastric, intestinal, cardiac, rSnal orW-her organic diseases of prolonged 
duration. It is possibly premature to assert that exhaustion, wliether due 
to physical strain, such as trauma ocijurring in war, rsUway or other accidents, 
surgical operations, excessive venery, pregna]icy, parturition and lactafion, 
privation and starvation, or to emotional stresses, such as continual worry, 
shock and mental overwork, is a source of intoxication ; but evidence at least 
seems to suggest the existencti of “ fatigue bodies ’’ as the result of such 
conditions, and as exercising an influence in the production of symptoms of 
exhaustion. Until the matter is elucidated, it may be provisionally held thht 
exhaustion is synonymous with intoxication. If it be not so, then we must 
add exhaustion to intoxication as a cause of mental confusion. There is no 
dou})t the milder forms of confusion arc indistinguishable from the more 
severe forms of nerve exhaustion, and tiic latter, .running an unfavourable 
course, may become the former. The two state.s may, indeed, be regarded as 
essentially identical, and onl}’^ as artificially separated by the fact that the one 
has. in the past, for the most [){irt been treated in n^ylums, and the other 
elsewhere. 

Heredity looms less large in (joiifusional insanity than in some other forms. 
There is a strong probability that those of psychopathic or neuropathic 
inheritanco are more apt to fall victims when attacked by some occasional 
cause, than those of good family history ; but in confiisionfil insanity the 
occasional exciting cause is the prominent factor, and often succeeds in 
breaking down the resistance of those of uiiimpcachalile inheritance. 

Symptoms. — Exagg(;ratcd weariness is the most prominent initial 
symptom. Mental and bodily actmties excite no pleasure, and tho patient 
finds it hard work ta bring himself to the j'erformanco of the ordinary duties 
of life. Tho distraction of travel or of pleasure, unfortunately too often 
advised in these cases, instead of serving the purpose only ^''ads to further 
lassitude and inertia. Headache, insomnia, irritability, depression and loss 
of flesh arc prornimJ^it and con-^tant symptoms, hi the case of the acute 
infective processes the gradual on.'^er, usmii in cases of other causation, is 
compressed into a much smaller amount of time. The feeling of weariness 
as the result of a few days’ illness is then extreme, and of such a degree that 
the patient may find it almost impossible to raise liis hand an inch from 
the bed. But whether the cause operates with violence over a short space 
of time, or subtly docs its work over an extended period, tlie march of the 
symptoms is much the same. Tho patient lias dillicnlty in concentrating 
his attention, and as a consequence memoiy for immediately j.'ast eventsf 
becomes poor. H(‘. displays some dcgre.B of confusion and hesitancy as to 
where he is, what is going on around him, and as to his own identitj^ "Se 
loses his appreciation of time. His power of judgment becomes less, and 

1x3 



1794 PS YCH0I,.0GICAL MEDICINE 

delusions develop. , I'hese are, however, vei^ fleeting, are soon forgotten 
and replaced by others, and have nothing of> the definite systematisation 
and fixedness of ^uch as occur in delusional insanity. In many cases the 
character of the emotions^ also changes, and the patient is not at all or but 
little alTectcd by what normally would givb him pleasure or pain,, or, on the 
other hand, is extremely depressed and i^oiserable, o» unduly elated. In 
extreme cases there may U?. a suspension of all psycUc functions, so that 
the patient is in a state of stupor. Mdre often a sufwrficially very opposite 
state of affairs obtains. The%ighest mental functions being inhibited, there 
is an exuberance of the lower ancl mord automatic, so that talking or in- 
coherent chattering, restlessness and impulsiveness, issuing in attempts at 
assault or suicide, take^the place of a peaceful stupor. IJallucinations arc 
frequent, t The character of the reactions will depend at any given moment 
upon the nature of the imaginary circumstanct^s amidst which the patient 
finds himself. He may sometimes appear happy, contented and pleased 
with his lot, -wliile at other tin)os. and more commonly, he is agitated, 
anxious, suspicious, frightened and perhaps angiy and violent. 

" Symptoms of bodily illness ac(;ompa.ny the mental symptoms. If tlie 
insajjiiy occurs with or shortly alter some iiileciive process, tiie special somatic 
alterations of that process will be observed ; otherwise the symy)toms may be 
as follows. Goiieral nutrition is not satisfactory, and the patient loses 
weight even before the (jvnset of the mental symptoms. The blood shows 
tlie changes of aiupniia of the chlorotic type. Tlic a])petite is generally very 
poor and the ingestion of food resented. The tongue is furred, and the 
breath offensive. Tlie bowels arc constipated, and the stools are often 
particularly foul. Digestion is frequently impaired, and complaint is made of 
acid eructations, heartburn and flatulence. The pulse is small, easily com- 
pressible and occasionally irregular, its rate is apt to vary within wide 
limits, but is usually more rapid than normal. The extremities are often 
cold and cyanosed. Alterations in the urine have been noted in some cases. 
If renal disease exist, albumin will probably be ju'csent in larger quantity, 
and lias been detected even where the kidneys have not been suspected. 
During ap attack, tlic amotint of urine has been found to be diminished as w’ell 
as the contained solids, notably the phosphates and chlorides, vsdiilc towards 
the close of the illness its quantity as well as it.s solid /;:ontents again rises. 
Indican has been found in some cases. Abnormal signs indicating involve- 
ment of the iieK'bti‘5 system are not very common ; but inequality of the pujuls 
and sluggishness in movement have been ob'^erved. The tendon reflexes 
are very variable ; but on the whole more often exaf^cratod than dimin- 
ished.' In the case of trauma symptoms commence at various times after the 
accident. If the trauma or shock bo sufficicutly severe, they may be induced 
at once, or appear after an incubation period of about a fortnight, or if the 
trauma has set in motion certain continuing causes, such as suppuration or 
the expectation of litigation, only after months. When symptoms come 
on gradually, there is at first some alteration of character with depression, 
irritability, loss of self-control, blunting of the intelligence and failure 
in will power. Later the symptoms of confusion as described above 
dc^^op. 

CiTjrse. —When due to severe and rapid intoxication, as, for instance, an 
acute infective disease, symptoms speedily develop, are likely to be severe 
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and to clear up comparatively soon in the course of a |evv days or weeks : 
when, on the other hand, a» a result of chronic intoxication lasting over 
many months or years, the symptoms come* on insidiously, they last perhaps 
for many months or years, and pass ofE very slowlj’. 

Diagnosis. — Certain aspects ^f confusional insanity have suggested its 
identity with mania but the tw^ arc in fact by no means similar. In mania, 
perception of enviro’jmient is far •more rapid tjian normal, and but little 
of what is happening escapes the patient. TJie procession of ideas 'through 
his mind is so rapid it is difficult for the obser^fer to keep pace with it, or to 
follow how any one idea is connected witfi what preceded or follows it. The 
msmory of the maniac is vastly imiiroved, and he reproduces that which, in 
his usual state, ho has utterly forgj>tten. His oriei^ation in time and space 
is perfect. Indeed, far from the mental processes appearing blimte^, the^ are 
quickened, and are chiefly remarkable in being too rapid to be useful. It 
may also be noted that the events of his illness are remembered by the 
patient who has been maniacal ; but they pass from the memory of one who 
has been confused, as does a dream. 

Prognosis — In cases due to trauma, whether psychic or somatic, or to the 
shock induced by explosions, the course of symptoms is so varying as rarely 
to make any definite ])rognosis at all justifiable. Some such cases get better 
with astonishing speed, while in others their chronic character is equally 
a matter of wonderment. Indeed so perverse is tjie course of nervous and 
in(*iiial symptoms due to emotiomal shock, or to physical trauma, that both 
as to its character and duration it is difficult to apply any rules The somatic 
symptoms generjdly imj)r()vc before tlic mental. The ap])etitc becomes 
better, the bowels less constipated, sleep improves, and weight is increased. 
If unfortunately these improvements be not accompanied, or sliortly followed 
by mental betterment, clironicity may be expected. In the majority of 
cases patients got quite well. In a few, where tlic intoxication has been 
exireme, (ieatJi occurs from exhaustion. 

Acute Confusional Insanity 

Synonym. — .\cutc Delirious Mania. 

Etiology. — It ijiay be the ’accompaniment of some wcll-reccgrised in- 
fection, as influenza, or enteric, or occur apparently independently. 

Pathology. — As might be expected, the changes found ir-^cute delirious 
mania are more marked than those found in the less severe forms of confusional 
insanity. The altiraLions are indicative of men in go -encephalitis. The 
meninges and brain are hyperseinic. the cortex is oedcmatcus, and the veins 
and lymphatics eiigorged. Small extravasations of blood, both in meninges 
and cortex, are visible to the naked eye, wdiilc under tlie microscope extra- 
vasations of small round cells arc seen about the vessels. The cortical cells 
are deformed and swollen, their nuclei eccentric, and perhaps extruded, and 
the protoplasm shows chromatolysis. Their processes may be broken, ard 
exhibit a varicose appearance. lu cases of less severity the naked eye 
appearances are, as a rule, abseyit, |hough degenerative changes may b<f 
seen in the cells nticroscopically. Li*somc cases no change has Jbeen 
discovered. • 

Symptoms. — The symptoms of severe forms of acute confusional in- 



1796 PSYCHOI+OGICfAL MEDICINE 

sanity are those already described, but of serious a character that the 
syndrome has bi times past received a special naftie. They sometimes, though 
uncommonly, actuaily precede the bodily syAiptoms of the infection, but more 
often appear when the feyer is liighcst, and the other bodily symptoms at 
their worst, or when fever has subsided, and the symptoms liave disappeared. 
Sleeplessness becomes complite, tlie temperature high,; and the respiration 
and pulse-rate much incrAised. .With these bodily symptoms there are 
associated extreme rosUessnjBAs, intense apprelieiisi^eness, complete dis* 
orientation, lialliicinations, usually^ of a ijfiost terrifying cl aracter, and very 
impulsive reactions of (’onduct. The symptoms and signs of a pro- 
found general intoxication develop, the tongue becomes dry and cracked, 
sord^s collect, tremor ard snl)sultiis tentfinum make their appearance, and 
the patient dies comatose. Wlien mental symptoms appear on the abate- 
ment of the fever and the otlier physical symptoms, they indicate the exhaus- 
tion from which the patient is sufEering. He may be depressed, vacant and 
vague as to Iris surroundings, or psychic operations may appear entirely 
suspended, and the patient may become stuporose, or his appearance may 
suggest the idea of one Jiaving an unpleasant dream. 

Treatment. — It is at present impossible to deal radically with the poisons 
considered to be the cause of this disorder, and efforts can only be directed 
towards eliminating them and mitigating their effects. The patient should, 
as far as possible, have perfect rest — both mental and physical. He should bo 
kept in bed, prefei^ably in the o]^en air, and failing this in a thoroughly well- 
ventilated room. Not only should his activities be reduced to a minimum, 
but his perceptive apparatus should be stimulated as little as possible by the 
removal, as far as may be, of sights, sounds and other sources of sensation. 
He should sec only his pliysician and nurses, rnd conversation with them 
should be limited to essential topics. 

It is sometimes very difficult to peTsuad(3 patients to stay in bed, but a 
good nurse will often succeed in most unpromising cases. If it be found 
impossible^ the patient should be carefully watched and guarded from doing 
Himself any harm. If a sufficiency of attendants cannot be provided, the 
patient has, perforce, to be })laced in a strait- waistcoat, or in a strong or 
padded room. Resort should only be made to mechanical restraint when 
human force is not available, or is not skilled and eflScienfr. Very few, indeed, 
are the properly treated cases in which mechanical restraint can be deemed 
necessary. In^/are instances restraint is asked for by patients themselves, 
to prevent them from the commission of involuntary impulsive acts harmful 
to otfijers, or to themselves. ^ 

In the acutely delirious cases it may be desirabjie to give the patient a 
general anaesthetic for the purpose of feeding and administering drugs through 
a tube. The opportunity may also be taken to wash him and change his 
clothes. 

The condition of the bowels should receive careful consideration. Patients 
are often known to be constipated ; but there are many with a reputation 
jfor regularity, who are only found to be iftonstipated when the character and 
quantity of the faat^^s has been examined. That t|;ie bowels should be 
regularly and effectively evacuated^ is of the utmost importance, and this 
must-be secured by drugs or enemata. Food should be given in ample 
quantity, and should be as nutritious and as easily assimilable as possible. 



ALCOllOLI^ 1797 

Patients have great difficult/ with the ingestion o£ foo<i> and here, again, it 
is necessary not to be cont^t with an assurance that food is being taken, 
but to inquire precisely as to itaYiature, frequency and quantity. 

Where there is agitation, restlessness and insomnia the question of the 
administration of sedatives and Aypnotics arises. Such drugs should always 
be tried, though it;is not possible beforehand to be confident that success 
will follow their uss. The sedatives an(l hypilotics may be used in turn, 
in varying doses, adnAnistered at difeerent titn^a, and it will seldom 'be found 
but that some drug, given in a par^ticular^dose, at some particular time, does 
yield a good result. Too often their usefulness is denied, because they 
have been given in doses too large or too small, and at the wrong time. 
Treatment should be carried on rjong the same li)^s for months, or at any 
rate until tlie patient’s physical condition has considerably im^iroveJ, and 
he has returned to his normal weight, or surpassed it. It should then be very 
cautiously relaxed, and the patient allowed very gradually to do more, but 
noc to overtax his strength. When the patient has at length lost all symp- 
toms, and is in good physical health, he should go for a change before return- 
ing to work * 


ALCOHOLISM 

Alcohol is taken in excessive quantities for a ye.riety of reasons, among the 
commonest being social coiivciitioii, its effect in ])ro(lu<jing a general sense 
of well-being and, in most of its forms, its pleasiint flavour. A family history 
of alcoholism, of epilepsy and of mental and nervous disease is quite frequent 
in those addicted to excess, but it must be remembered that home influences 
and education, whore the parents suffer in any of these ways, are unlikely to be 
very satisfactory, or to result in the product ioji of persons pro 2 )crly informed 
or with a sufficiency of self-control. The bad example of parents is very 
easily followed by cliildren, and a boy or girl may be brought up in what may 
be called an jitmosphere of alcoholism without realising that vejry excessive 
amounts are being consumed by those around or that sucli excess tends to 
physical and mental decay. If allowance be made for these circumstances 
there are yet families whose^ members are ])eculiarly susceptiLle to the 
temptations of aloohol ; in successive generations certain members take to 
drink, or in the same generation brother after brother succumbs. Family 
histories are not easy to obtain. In the wealthier and moic^ducated classes 
unfortunate histories are suppressed ; in the less wealthy and educated the 
history of forbears^Ssoon passes into oblivion. 

Certain persons, as a consequence of their mental attitude, whether their 
dispositions be mainly inherited or cultivated, seem unable to grasp the 
bearing of the course upon which they have entered. Advice, admonition 
and even demonstration of the bad effects of alcohol upon them are entirely 
wasted ; they lack any sense of appreciation or, which from a therapeutic 
point of view is as hopeless, they deliberately thrust consideration of the 
subject out of mind. Such persoAs belong to a class the members of which 
disclose lack of judjgment in vexy numerous ways, li is not that they drifik 
from imperious need, as do some alcoli(4ics, but their range of mental qptlook 
is singularly limited. • 

The circumstances of an individual are of great importance. Many seek 
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in wine relief ifrom mental worry/ from weariness of mind and body and 
from pain. That alcohol has efie^ts in the reliS of these states is a matter 
of such wide general experience that they can only be denied by the fanatic, 
but the danger zone is reached when it becpnies regarded as a panacea and 
when, therefore, it is taken in excess. The question of what is 'meant by 
excess is at once raised. An amount of execcise, food or sleep which is not 
only adequate but necessar^*' for one in(iividual may b6 wliolly inadequate 
or excessive for another, and^lflie same is true of alcohol. Some persons, 
particularly females, cannot stand the smf llest quantity, while others take 
large amounts for many years without being tlic worse wiien judged by any 
available method. TJie state of the particular individual under insjiection 
can ajone present the di.ta from which fhe physician must endeavour to 
elucidate the problem as to ilie amount of alcohol, if any, which is 
safe. 

Alcoholism is sometimes a symptom of such grave mental disorders as 
general paralysis of the insane, mania, epilepsy and senile degeneration. 
Perhaps never before in liis life given to excess, the patient suffering from 
commencing general paralysis, mania or senility, to the surprise of those 
who have known him well, takes to the immoderate use of alcohol ; or a 
patient, suffering from some variety of epilepsy, and as a rule of quite sober 
habits, from time to time has bouts of furious drinking. 

Symptoms. — A single overdose of alcohol may produce acute symptoms, 
the amount constituting an overdose and the severity and character of the 
symptoms varying very largely. Kepeated doses may in time produce 
symptoms called chronic, because they are of prolonged duration. Here 
again the frequency and amount of the doses and the character of the re- 
action of the tissues vary very much. Acute and chronic symptoms often 
occur together, the founer being 8ui)erimposed upon the latter and being 
as a rule due to the ingestion of a large amount, in addition to the habitual 
overdose, but they are sometimes the result of the sudden stoppage of the 
accustomed, amount. 

Most persons have, when sober, some degree of self-restraint, and the 
diminution of this restraint is one of the earliest symptoms of the influence 
of alcohol. Quite a considerable number of persons become talkative, witty 
and even instructive, who ordinarily, because shy, prudent or otherwise 
restrained, are silent, dull and uncommunicative. Diminution of restraint 
is not, howeverf^always thus advantageous, but passes on, as the amount of 
alcohol taken increases, to looseness of conversation and conduct. Regard for 
conventional decency is lost, and the patient may commif silly, disagreeable, 
outrageous, or even criminal acts. Psychic weakne^is thus indicated may 
extend later to more automatic functions, so that speech becomes thick and 
unintelligible, and the gait and other movements awkward or imimssible, 
and eventually sleep or coma supervenes. In rare instances, paralysis ex- 
tends to the vital bulbar centres and the patient dies. In certain cases 
symptoms take special forms. Excitement may be intense with much 
noisiness and violence, convulsions may dccur, or the patient may develop 
delusions of persecutioft or of grandeiy:, or he'taay become, depressed and even 
suiciiipl. As a rule the symi)toms rapidly clear up, at any rate if their cause 
be withdrawn. 
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Acute \lcpholic Delirium 

Synonym. - DeJirium Tremens. 

The symptoms of acute alcoholic delirium are usually superadded to 
those of chronic alcoholism. Tihey may occur when alcohol is suddenly 
withdrawn from a pftticnt^who his beco^ie habituated to large quantities. 
Emotional .stress, tnj^ima or illness is soiAe^imes the occasion *of their 
appearance. ^ ^ 

The first symptom to attract notice is sleeplessness. The patient looks 
haggard and worn and his hands and tongue are very tremulous. His tongue 
is furred and his bowels consti})a'#ed. The j)ulsc-mte is increased. He is 
apprehensive in mind and restless in body. In the course of a <tey or two, 
during which he becomes more depressed and excessively irritable, visual, 
auditory and other hallucinations develop. These are of a most unpleasant 
characl.er. Tlie patient sc'.cs vermin, reptiles, wild beasts or h^iman enemies, 
armed with all sorts of weapons, approaching to attack him, and he may 
also hear them liissing, roaring or uttering throats. There is a consideraRle 
degree of confusion in the {)atient’s mind, and he loses knowledge of his 
surroundings, of himself and of time. Mixed in mind and terrified in feeling, 
the patient’s conduct is impulsi\e ami violent. He shrieks with horror at 
the sights before him, or at the contact of the^ rei)tiles or other noisome 
beasts, and may seek to avoid them by flight or by ji^mping out of the 
window, or, on the other hand, he may attack them with anytliing handy 
which can be used as a weapon of ofTeu(;e. The aspect of the patient is that 
of extreme anxiety or terror. The face is congested and the eyes bright 
and bloodshot. The temperature may be a little raised. The pulse-rate 
is rapid. 

Course. — In some cases the patient, worn out by want of sleep, restless- 
ness and agitation, lapses into a state of profound asthenia, becomes comatose 
and dies, while in othei’s the confusion, the delusions and the haUucinations 
become less pronounced and continue indefinitely as chronic confusional in- 
sanity. In a majority of cases in a few days the physical condition improves, 
the tongue cleans, sleep returns,, the pulse-rate diminishes, appetite improves 
and the tremor becomes less marked, while the mental stale gradually im- 
proves. Hallucinations become less terrifying and slowly disappear, and tlie 
patient again begins to realise his surroundings. ^ 

Treatment. — The first requisite of treatment is adequate care of the 
patient. If the conduct be impulsive and violent tlie patient must necessarily 
be restrained, and this best (jfleclcd by a sulliciency of tactful, kind and 
powerful attendants. If attendants of a proper sort and in sufficient number 
cannot be provided, it may be necessary to use a strait- waistcoat or other 
mechanical appliance. Recourse should only be had to physical restraint 
when absolutely necessary. Every effort should be first made by kindly 
persuasion to comfort and reiisssurc him. ]3ed is the best place for the patient, 
and he is there better under control than if up and wandering about. He 
is almost certain to Jiave had tod little food, and he should be persistentl 3 f 
fed with milk and other easily digested fcfcds. If the patient has been (jfink- 
ing up to the time of the commencement of the symptoms, the amount of 
alcohol he has been taking should, so far as possible, be ascertained. This 
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amount may be if^uced by ono-fifth each &ay until on the sixth day no 
alcohol is taken. The rcductioi) of a ilfth a flay must only bo taken as a 
rough guide, and may be greater or less hccording to the strength of the 
patient, his tolerance fo^t alcohol, and hia reaction to treatment. If the 
patient has not been drinking within two 6r three days from the*commence- 
meut of symptoms, or has been vomiting ]?is drink almost as soon as it has 
been swallowed, symptoinannay mitigated by the administration on the 
first da^ of treatment of hajt'«ithe amount of alcohol to which he has been 
accustomed. Thereafter a reduction of a few ounces is made each day 
until none is given. Such a gradual withdrawal or tapering is not always 
practised, and some prefer to stop alcohol abruptly as soon as the patient 
comes under treatment 11 digestion if, defective and there is vomiting, 
the stomai^h may with advantage be washed out with hot water and bicar- 
bonate of soda, two drachms of the latter to the pint of water. When the 
health is fairly good, a large dose of calomel may be given, and in any case 
the bowels should be kept well open. Seiiativi's and hypnotics should be 
given, potassium bromide being particulariy valuable before the acute 
symptoms have arisen and when they are subsiding. They aic not always 
a success, but should at anv rate be tried until found to be useless. 


Dipsomania 

I- . 

Definition. — 7he term dipsomania is employed with much looseness, but 
it is as well conventionally to restrict it to a thoroughly defined syndrome. 
It signifies an imperious tendency tow^ards au act or u line of conduct which 
is scarcely, if at all, influenced by judgment, and consists in the ingestion 
of alcohol. 

Symptoms. — Between times the patient may be entirely abstemious or 
perfectly well able to keep himself within bounds, but on the occurrence of 
the impulsion he becomes in this respect an automaton and obeys the 
tendency •to act without power of resistance. The impulsion to drink is 
often preceded by a few days of alteration of disposition, evidenced by irrit- 
ability and depression, during which it gradually develops and gathers 
strength, and at last, overwhelming the ,, judgment, a drinking bout is 
commenced. 

Treatment. — If prodromal symptoms are known to occur, advantage 
should be talrah of them as a warning, and endeavours should be made to 
control the movements of the jiatient. Sedatives may also be administered. 
Suggestion is often of great help iu cases of this desci^ption and should be 
employed during the healthy intervals as well as in the prodromal stage. 

Mania a Potu 

Another form of excitement induced by alcohol is known as Mania a potu. 
Persons in whom it occurs are usually of a neurotic diathesis and their 
family histories often disclose instanced of insanity, epilepsy and nervous 
^disease. The attack is often indiped b 3 ^a very smOtU amount of alcohol, 
actu\g on one of quite abstemious habits. Immediately alcohol is taken, 
in amount perhaps only a glass of wine, the patient becomes acutely excited, 
noisy or violent or both. The attack lasts from some hours to a few 
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weeks, when the sytu])toms Ibate and the patient becomes again quite 
normal. '* 

Treatment. — Treatment is obviously of a preventive character, and alcohol 
should be absolutely forbidden. When symptomsii^of excitement occur they 
must be treated as if of any otheS: causation. Having in consideration the 
short time* during wijicli attacks iisually last, certification should be avoided 
in all cases where pA)per provisi(!/h can ])e made for nursing the patient 
outside a licensed institution. * * ' 

Chronic Alcoholism . Dementia 

Having now reviewed the grouT|s of acute symptpms associated with the 
occasional excessive consumption of alcohol, there remain to be considered 
the mental eilects of its frequent comuimption in excessive quantity over 
long periods of time. Some of the mental effects of chronic alcoholism 
arc so striking that they have led to grouping of cases in which they occur 
in several categories, but underlying and common to all forms is the 
gradual decline of mental level known as alcoholic dementia. • 

Pathology. — In cases of long-standing alcoholism the meninges are found 
to be thickened and adherent to u cortex more or less atrophied. The arteries 
are degenerated, and there may be appearances of recent or old heemorrhages 
of varying size. In acute cases there may general congestion and 
serous or bloody effusions. In many esses the anatomicjal appearances are 
normal. 

Symptoms. — The appearance of tJie symptoms is very gradual. Dementia 
may reveal itself in the course of a few, or many, years after excess has become 
established, and in some persons after the consumption of a daily dose 
apparently quite inadequate to produce any bad effect in the majority. 
Subtle alterations in character are first to attract attention. The patient 
becomes less nice in personal habits, less discriminating in the choice of 
associates and loss punctual in the performance of social or business duties. 
His attention is found to be hard to hold and he tends to ramble in conversa- 
tion. Judgment becomes ot poorer quality, less well founded and either 
unduly hesitating or hasty. V^olition displays weakness, in obstinacy or in 
irresolution. Gradually such defects become more pronounced and the 
patient is found to be untrustworthy either socially or in business. Appoint- 
ments are neglected for no pretext or for such as are manifest^ absurd. Silly 
quarrels are fastened upon good friends, and even more absurd partialities 
are shown for thostf that are bad. Conduct becomes objectionuble, obscene 
or even criminal. Los^ of memory is very marked. At first it is due to the 
inability of the patient to fix his ideas by an adequate effort of attention ; 
later, to a loss of the power of reproducing past memories ; and lastly, to a 
loss of the power of conservation. The mental state may be reduced to a 
very low level, where nervous reactions are y)urely automatic and onl^ a 
flicker of intelligence can be roused by the notion of the desired drink. With 
mental deterioration are associated those numerous somatic symptoms 
indicative of degeneration of various tissues. * * 

Hallucinations of the special senses^ but particularly of hearing and of 
sight, may occur at any stage of mental deterioration. So notable said long 
lasting may bo the hallucinations that the condition has received the name 
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of chronic alcoholif hallucinosis^ The parent may see animals, often 
reptiles, but they have not the, terrifying effect of those seen in delirium 
tremens. He may also hear voices which bften call him names, or threaten 
him. Delusions are also^.not uncommon and are more or less fixed and 
systematised, but never to the extent met With in delusional insaitity. They 
are of many varieties, but those of jealpusy, suspicion, ])ersecution and 
grandeur are the commoncft. Tq. this edndition the ti^rm alcoholic 'parand.a 
has beefi applied. ^ * 

Cases at times very closely Resemble general paralysis of the insane. 
The delusions may be exactly those of the extravagant magnificence met 
with in that disease and there may in addition be several of its abnormal 
physical signs. The movements for the production of speech may be weak, 
tremulouSf unduly prolonged and badly co-ordinated so that the indistinct, 
hesitating and slurring utterance of the general paralytic is produced. The 
pupils may be sluggish in reaction and unequal in size and the tendon reflexes 
may be lost ordncrcased or unequal. There is, 'as a rule, much tremor. Such 
cases are included under the term alcoholic pseudo- paresis. 

* Diagnosis. — In the cases of pseudo-general paralysis just described it 
may only be possible to make a diagnosis by examining the cerebro-spinal 
fluid. In general paralysis this will give a positive Wassermann’s reaction 
and a leucocytosis. In alcoholism, unless complicated by syphilis, which 
unfortunately it often is,«,Wassermann’s reaction will be negative and there 
will be no leucocyjiosis. 

Korsakoff's Polyneuritic Psychosis 

i£tiology. — In this disorder mental symptoms are associated witli 
multiple neuritis. The condition is not only the result of alcohol but is 
also met with as the consequence of other intoxications, of infections and 
of exhaustion. The special symptoms come on rapidly during the course 
of chronic alcoholism. 

Symptoms. — At first these consist of anxiety, agitation, restlessness and 
hallucinations. These become less marked in about a week, but there is con- 
siderable confusion and forgetfulness. The pitient fabricates stories, pseudo- 
reminiscences, which he relates and in which he thoroughly believes. The 
symptoms and signs of multiple neuritis, such as pain and tenderness along 
the course of tte nerves, loss of muscular power, abolition of tendon reflexes, 
pariBsthesiae and ansesthesiuj, also develop. There is, as a rule, considerable 
emaciation. The action of the heart is feeble and irregular. 

Course. — Such symptoms may last for several months and then pass away 
gradually, though complete recovery is rare when alcohol is the cause. 

Prognosis. — If the patient be young, of good disposition and of normal 
bodily health and can be persuaded to stop the use of alcohol, the prognosis 
as to symptoms of both mind and body is good. Often, however, the patient 
is of such enfeebled judgment and will that his disposition is not favourable 
to his co-operation in his cure. 

Treatment. — The‘fundamental ^reaJtmefit of alcoholism lies in endeavour- 
ing tevstop the patient from taking* the poison. Where this is not possible, 
attempts should be made to persuade him to enter an institution. The treat- 
ment carried on within special institutions varies very much, and various 
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modes arc vaunted by various practitioners.* A great poiij^i has been gained 
when a patient has consented tc?enter an institution, and if he leave it without 
having taken alcohol for some time, in better general health and with 
strengthened judgment and will, the object of treat^nent has been achieved. 
There are, doubtless, those who ^ould do well to remain in institutions 
altogether, for they aj*e persons i^hom nothing will restrain from drinking 
save the physical impossibility of getljing alcphol. deal with such persons 
outside an institution is, ‘from the physician’s psint of view, idle ; advice and 
all forms of psycho-therapy may be admin jsterea, but without the goodwill 
of the patient himself are useless. In some cases treatment by suggestion, 
whether in an institution or not, is of great value. In all cases of alcoholism 
the physician should try to get a knowledge of the mwtal make-up, attitude 
and disposition of tlie patient. Not only is escape from the obvious (Mfficulfies 
and distresses of life sought through alcohol, but also from the more obscure 
conflicts which requite much investigation for their elucidation. In every 
case efiorts should be made in every way to raise the general standtird of 
health as far as possible. 


DEUG HABITS 
MORPHINOMANIA 

, 

The habitual consumption of opium either by tlie mou^i or by smoking 
results in symptoms almost piecisely the same as those caused by the habitual 
hypodermic injection of morphine. In countries inhabited by a white popu- 
lation the usual method of administration is hypodermic, and the preparation 
is morphine. In the East tlie opium eater or smoker asserts the drug is 
sedative or restorative, and he consumes it for this reason, rather than for 
the pleasure of the preliminary excitement, and, although the physician in 
this country secs a very dark side of the opium habit, it must be realised that 
there are persons who habitually consume moderate doses, do not iippear to 
be the worse for their habit, and allege that it is for them a necessary food. ’ 
iEtiology. — The power of morpWne to afford immediate relief frpm pain 
and discomfort, mental or physicgil, constitutes at once its value in the hands 
of the physician andnts danger in the hands of the patient. The neurotic, 
degenerate, and ill-balanced are particularly prone to bad habits of all de- 
scriptions and to the drug habit in particular. Curiosity 8oir<|times tempts 
persons to try the vaunted delights of opium and morphine, but perhaps more 
usually some trifling'^and temporary disorder suggests the use of the drug, 
and the patient, unable ^rom weakness of judgment or will to abandon it 
when its use is over, continues to take it as a matter of habit. To some 
few persons the drug has been given in the first instance by a medical practi- 
tioner for the relief of the symptoms of such chronic maladies as rheumatism, 
asthma, dysentery, dysmenorrhoea, migraine or tabes dorsalis. In the 
case of chronic disorders of a painful character, the physician should ever 
remember the possible consequence* of the prescription of opium and its 
derivatives, and shoyld only in ‘Ae last instance hav^ recourse to them.* 
The professions and occupations which ha^e special means of access to dgags, 
and some knowledge of their actions, such as those of medicine, pharmacy 
and nursing, provide a particularly large number of morphinomaniacs. 



1804 PSYCHQLOGICAL MEDICINE 

Symptoms. --At first, aud for a perioiPoi time which may be months 
01 years, the effects of the dru|j are only sueff* as are pleasant to the patient, 
and consist in feelings of exuberant mental* and physical well-being and power. 
In some persons there also generated a dreamy state into which many 
varieties of delightful hallucinations enl^r. Such states are oucceeded by 
feelings of lassitude and depression, the D^)rc intense as time passes. Before 
long the pleasing effects b«come i|liorter find the subsequent depression deeper 
and of* longer duration, and to reliev^ this another and stronger dose has to 
be taken. With the establiSshment of the habit, and the concomitant chronic 
intoxication, mental and physicaf symptoms develop. The patient gradually 
loses all sense of moral values, but at the same time, while under the influence 
of the drug, may be ^musing, clever i|,nd capable of working well. He is 
in^enioup in excusing his own faults, and in saddling others with blame. 
The occasional failings of the neurotic temperament arc converted into 
permanent symptoms, and the patient becomes untruthful, untidy, un- 
punctual, dirty and dishonest. The faculti68 of attention, memory, judg- 
ment and will deteriorate. Insomnia becomes marked. Physically, the 
patient becomes thin, sallow' and prematurely old in appearance. The 
heart’s action becomes feeble and sometimes intermittent. Perspiration 
is usually scanty, but is sometimes excessive. The body temperature falls 
below the normal. The mouth is dry and the gums shrink. Dyspepsia, 
vomiting, diarrhcea and constipation are common. Myosia is usual. The 
reflexes are diminished, aud tliere is sometimes hypertestlicsia and sometimes 
anaesthesia of tlie extremities. Albuminuria develops in certain cases. 
The functions of the sexual organs cease. Abscesses from the use of con- 
taminated needles are not uncommon, and may be the starting-point of 
septiceemia. The daily quantity used may vary from 3 to 40 grains. With 
gradually increasing doses, the amount discharged by the bowel and kidneys 
diminishes until none is excreted at all. It would appear probable that the 
tissues acquire a power of destruction of the drug. 

As tiyie goes on a chronic state of mild confiisional insanity becomes 
•established, with delusions and hallucinations, while the general mental 
level becomes slowly lowered. The concurrent physical deterioration 
eventuates in a state of cachexia, and death usually results from heart failure, 
septiciemia or tuberculosis. t 

Diagnosis. — When the patient or his friends furnish a correct history 
a diagnosis ifi 9 <easy. When, however, no history is given or is deliberately 
falsified, as is often the case, a diagnosis is of extreme difliculty. An account 
of changes in character, temper and general condition occurring at short 
intervals of time, with periods of well-being assoqjated with contraction of 
the pupils, is suggestive, and the diagnosis may be regarded as certain if the 
marks of the needle are also present. A definite diagnosis may also be 
established by isolating the patient for twenty-four hours, and at the same 
time preventing access to the drug. 

Prognosis. — A morphinoraaniac persisting in bis habit and in no way 
controlled by external forces is on the Irlgb road to death, his rate of progress 
depending on the vigour of his constitution, the amounj^ of the drug consumed 
anc^ his financial circumstances. .V}ne initially feeble in physique and badly 
circumstanced will probably die in a few years, whereas one of good con- 
stitution and living in comfortable surroundings may last for many years. 



1806 


DRUG HABia;S 

In the case of those who volunfarily or foriiibJy come uncjcr treatment, and 
are permanently weaned from 'the drug, the prospect ofTiealth and life is 
almost as good as if they had never had the habit. Unhappily,^ in the majority 
of cases, even though treatment has succeeded in ^breaking the habit, and 
raising the patient’s health to a Ifigh level, relapse sooner or later occurs, 
and the custom becoines rapidly r^- established. 

Treatment. — Unices the patient consents to^reside in a special house 
of treatment, to obey the instructiods of tli^ physician and submit to a 
regime for a period of several months, treatment is practically of no value. 
It is essential that it should be impossible for the patient to obtain the drug, 
and in consequence the choice of trustworthy attendants is of the greatest 
importance. On admission, the patient should take a,})ath, Ids clothes should 
be removed and with his other belongings carefully searched. A watjph sboYild 
be kept on evcrytliing sent to him from the outside world, and it is as well to 
explain at the outset that all letters and paTc«'l3 will be examined. 

The treatment of morphinomania consists essentially in tli^ withdrawal 
of the drug. Abrupt withdrawal is dangerous and may result in collapse 
or death, while the attendant suffering is intense. The method of withdrawal 
most usually adopted is gradually to diminish the amount taken, the rate 
of diminution depending n])oii the general condition of the ])atient and the 
amount of morphine he has been accustomed to consume. The process of 
suppression may Inst a fortnight. On the. lirst day,^lhe dose given is dimin- 
ished by one-fourteonth of the ]>atient’s maximum dose, and on each succeed- 
ing day the dose is further diminished by the same amount. In this way 
at the end of the fortnight no morphine will be gl^en. The patient should 
be kept in bed while tJie withdrawal is taking place, and for at least one 
week after the drug lias been suppresse<!. [[is mental depression and anxiety 
and physical distress may be largely controlled and alleviated by the admini- 
stration of such sedatives as the bromides, grs. x-xx, Ctis ; hyoscine hydro- 
bromide, gr. Y 0 (r”i/r( 7 » twice a day hy[)odennical!y or by the mouth; 

amylene hydrate, lll^xxx-'jiss, or paraldehyiie, The dosejj of these 

drugs will in all probability have to be large to produce the desired effect,^ 
and a careful watch must be kept upon Iht* action of the heart to^ prevent 
its undue depression. Heart failure must be met with the usual remedies. 
Food of good qualit^f and in large quantity sliould be given. As dyspeptic 
3 ymf)toms are common, the details of diet may have to be carefully laid down. 
The bowels should be freely opened with suitable aperients enemata, to 
eliminate the accumulated drug. As the symptoms attending abstinence 
abate, the patient mlfy be very gradually returned to a normal course of life, 
and every means should J;)e taken to improve the appetite, increaso the body 
weight anil iiiniinish aiiivmia. Psych otboT-^py should be employed to 
fortify the patient’s good resolutions for ihe future. 

THE COCAINE HABIT 

This habit is generally consequent upon the medicinal use of the drug, 
and has been known to begin with its employment in the ^ll^e of the morphino-* 
maniac. It may be taken by hypodermic injection or in the form of ^nuff 
or lozenges, and the daily dose has been knowui to reach as much as 40 j^ains. 

Symptoms. — The symptoms are like those of the morphine habit, and 
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a dose is followed by similar (eelings of wcU-being and self-satisfaction. 
The pleasant cCecfs last a shorter time than Ijiose of morphine, and are suc- 
ceeded by physical prostratioli and mental depression. Sometimes the 
symptoms are like those of acute Intoxication by alcohol. After a varying 
time, the patient commences to suffer from, weakness, loss of appetite, nausea 
and other dyspeptic symptoms, tremulousness, paroesthesise, hallucinations 
and delusions. Hallucinations are often connected ^Ith the skin, and the 
patient. feels that he is infestc/1 v^ith iiisects or small torawling animals. The 
delusions are frequently of \)ersccution and conduce to dangerous reactions 
of conduct. Confusional states,*' agitaUioii and heart failure result from 
chronic cocaine intoxication. The habit is even more degrading, both 
physically and mentall^^, and more difficult to break than the morphine habit. 

Treatment is the same as for Morphinomania. 


THE VERONAL HABIT 

, Veronal taken habitually in large doses and at frequent intervals, uncon- 
trolled by medical supervision, is apt to eventuate in dyspepsia, cardiac 
weakness, pulmonary congestion, cutaneous rashes, polyuria or suppres- 
sion of urine, haiinatnria and albuminuria. Its effect on tlic mind is to 
produce a state of obfuscation which may amount to confusion, with dis- 
orientation, general mc\ital debility, depression, transitory and varying 
delusions and hiflluci nations. Treatment consists in gradual withdrawal, 
during which the heart must be most carefully watched. Other hypnotics 
may have to be given during withdrawal, and their administration should 
be kept mo.st strictly in th<? hands of the medical attendant. 


THE CHLORAL HABIT 

Symptoms. — The .symptoms of this habit have their chief incidence 
'upon the cardio-vascular and gastro-intestinal systems. The powers of the 
mind grg-dually deteriorate, but more marked mental sym])tom8 rarely occur. 
The Treatment is as for Morphinomani^i. 


^ THE ETHER HABIT 

The desire for this drug docs not equal in intensity that for morphine 
or cocaine. The symptoms and treatment are similar to those of alcoholic 
intoxication. ^ 

THE CANNABIS INDICA HABIT 

Indian Hemp is smoked, or taken as a decoction or as pills. The milder 
symptoms, to procure which the drug is taken, are a rajrid flow of 
ideas, ecstatic happiness, deep sleep and forgetfulness. Severe symptoms 
'consist of expansive*, grandiose apd •destructive exekernent, accompanied 
by g?d8ual and auditory hallucinations. These symptoms may become 
chroiKc, but the prognosis is good if the drug is dropped. 
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SYPHILIS AND MEsh'AL DISORDER* 

I 

MENTAL SYMPTOMS 6p PELLAGR'A 

Symptoms. — Mental symptoms arc of a confusional character, and would 
appear to indicate intoxication pt exhaustion. •The onset is slow, and 
insomnia i.s*the first symptom Avhich attracts notice. The patient gradually 
loses his memory, gets muddled fti^mind, more and more (fisorientated, and 
eventually so befoggecf gis to^become st^poriise. hallucinations and delurmns 
may develop and, according to their characte^^ may result in reactions of 
excitement or depression. The attacks c^f mental symptoms tend to pass 
off with treatment by rest, nourishment and sl(',ep ; but the patient often 
relapses when he returns to his usual surroundings, work and food. 

Course. — The course is slow. The mental lcvel*tends to become Iqwer 
with each exacerbation of symptoms, and eventually dementia is e.9tablished. 

Treatment. — It is desirable that the patient should he removed from 
the locality in which he has become infected. Hexamine, mercury and 
arsenic may bi^ administered, the last in the form of liquor arscfnicalis, atoxyl 
or salvarsan. General hygienic measures are important. Deficiency jn 
vitamin and jirotein intake has been suggested as the cause of pellagra, and 
particular atteni-ion should be ])aid to the a.def[uacy of these substances in 
the diet. 

IXTIUORANIAL TUMOURS, GRANULOMATA AND ANEURYSM 

The iiK'utal symptoms are those of confusion, somnolence and stupor. 
There may also be hallucinations of the various senses and delusions of rather 
vague character. Mental symptoms arc more likely to occur when the 
neoplasm is situated in or near the frontal lobes of the cerebrum. 

If there is any suspicion that the tumour is a syjihilitic granuloma, anti- 
syphilitic measures should be taken. In other cases, the question of opera- 
tion may be mooted. Operation may be undertakcTi only for the relief of 
jiressure and consequent pain and blindness, or it may be radical in the hope 
of removal. If mental synqitoms are prescnl the lessor operation is tW 
preferable. , * 

vSYjniTLIS A^D ]\IENTAL DISORDER 

In the secondary stages of syjihilis there may be, as in any acute infectiv'e 
state., symptoms, more or less severe, of confusional insanity, ^cute delirium, 
of varying duration, jvith hollucinations, agitation and resth^ssness may occur, 
or melancholic anxiety and perhaps stupor. In syphilitic cachexia there 
may also occur, as in sttitcs of cxliaiistion, whetla^r due to acute or chronic 
illness or to overwork and worry, the symjit.oiiis of confusional insanity. 
General jjaralysis of the insane is now universally admitted to be of syphilitic 
origin. Idiocy and juvenile general paralysis arc the mental diseases associ- 
ated with congenital syphilis. J^atients with tabes dorsalis sometimes present 
mental symptoms. Some such are probably cases of general paralysis, while 
others arc cases of confusional insanity and due to exhaustion. ^ 

Besides these mental disorders* duetto Jthe virus o+‘ syphilis there arc others 
not due to it, but based upon ideas about syphilis. Some persons ha^jre an 
abnormal fear of catching the disorder, perhaps by some extraordinary mode 
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of chance contagion, while others, having ha(14t,.have abnormally acute fears 
as to its consequences. Such persons are oftipn psychasthenic, ill-balanced 
or degenerate, and their fears o'n the subject of syphilis may be combined 
with or may alternate with abnormal fears on other subjects. 

MENTAL SEQUEL.® OF ENCEPHALITIS LRTHARGICA 

The, mental sequelm of encephalitjp ‘lethargica ar6 very varied. Some 
consist merely in the patien^i’S mental level being a little lower than before 
the attack. Beyond this compauativelyi. trivial alteration are many grada- 
tions of severity right down to such defect as amounts to imbecility. In 
addition to defect there may be more definite symptoms reminiscent of 
othq^ mental syndrome?.. Mental symptoms may occur during the original 
attack (s€fj p. 279) and be indefinitely continued when it has subsided ; or 
they may appear after a period of days, months or even years of seeming 
good health. The most common of the symptoms is apathy, associated with 
disinclination' for any activity. The apathy may be accompanied by 
dfowsiness and prolonged periods of sleep. In some cases uncontrollable 
sleep during the day alternates with complete wakefulness at night. 
Automatism occasionally develops. 

The patient’s disposilion mcay become altered, and there may be such a 
diminution of the affections as strongly to suggest dementia prcecox. Or 
the patient may be irritable and anxious and develop various phobias. 
Among the most». striking .and pitiable symptoms are extraordinary per- 
versions of character, the jiatient becoming untrustworthy, uncontrolled 
and depraved. A few cases pass into a state of euphoria and even exalta- 
tion. Maniacal and melancholic symptoms may occur. In other cases 
symptoms suggest an exhaustion neurosis or psychosis. Attention and 
memory, for both recent and remote events, become enfeebled. Confusion, 
hallucinations, delusions and violent conduct may follow. 

Where there is feeble -mindedness the defect may be of an all-round 
character,* but may have a special tendency to be irregular in its incidence 
upon intelligence. 

The prognosis as to the menial scqueljn of encephalitis lethargica is grave, 
but some cases ameliorate and some few get quite well. 

MENTAL DISORDERS ASSOCIATED WITH EPILEPSY 

Etiology. — A history of fits, major or minor, is not always to be found 
in the family or personal histories in epileptic insanity. ‘V It is scarcely, how- 
ever,* to be "doubted that the oiiisodic mental disorders ascribed to epilepsy 
are due to the same exciting cause as arc fits, whether major, minor or visceral. 
On this part of the subject therefore the chaj)tcr on E[)il(»psy should be 
read. 

Symptoms. — The symptoms of epilepsy, so far as they are mental, may 
be divided into two gi-oups : one comprising episodic attacks, analogous to 
somatic fits, which pass under the term ** psychic equivalents,” and another 
which may be chars cteristic of the ^tii^ mental life of the epileptic in- 
dividual. It is to this latter group that reference will first be made. 

symptoms here to be described do not occur in all cases. Many 
who suffer from epilepsy present no mental symptoms at any time in their 
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lives, are of normal attainmentis and indeed sometimes ot^xceptional ability. 
On the other hand, varying de^ees of mental defect are very common. The 
patient may be but very slightly below the average level, or an idiot incapable 
of the most rudimentary education, or at some degree between these states. 
Whatever tlie intellectual level (provided it be sufficiently high to admit of 
manifestations of cheiractcr), egoisni, self-importance and idleness are likely 
to be much in evidence. At a lov^ level of intelligence this may not be of 
much importance, sincd the patient is likely t!) |)e always under control, but 
at higher levels, when he is considered t<\ be capable of living an ordinary 
life in society, such qualities may prove injurious both to himself and to 
others. In a yet more pronounced variety these features of the epileptic’s 
mental make-up result in alcoholisn and crime or f'lrm the basis of vai^ious 
sorts of insanity. Such symptoms may persist throughout a patient’s life 
without a declension of mentality ; but, on the other hand, it often happens 
that a patient starting at a low level descends to those yet lower, or starting 
at a normal or high level gradually descends until almost all sign^of intellectual 
life is extinguished. This process may be observed both when the patient 
has suffered from somatic symptoms, or from psychic symptoms alone or 
from the two sorts conjoined. The symptoms are of most gradual approach, 
and the mental cnfecblement is at first disclosed by a deterioration of the 
higher functions and diminished restraint over the lower. Patients become 
yet more selfish and sly and less amenable to heilthy suggestions. They 
become gluttonous, and may be guilty of various sorts of sqxual crime. Such 
mental accomplishments as may have been acquired are lost, and the 
tendency is towards a state of complete dementia in which nothing is 
left of the higher faculties, and existence is one in which vital functions 
continue to be automatically performed but all signs of mental activity are 
absent. 

Episodic mental symptoms may be associated with, or occur independently 
of, the somatic symptoms. Those occurring in association with fits may 
precede, be concurrent with, or follow them. The aura of a fit may some- 
times be mental. Ilallucinations of special senses are not infrequent and 
may be of definite sights, sounds, smells or tastes, or, most commonly, of 
quite vague and ill-defined seiis,ations of either the special senses or of the 
so-called common sensibility of the body in general or of some special part 
of it. Another mental change sometimes to be noticed is some degree of 
alteration in the patient’s character. Excitement, depressio^^, obfuscation, 
obstinacy, or a fear of impending calamity may be the recognised heralds of 
an attack and as such may be of importance. The mental symptoms occur- 
ring during an attack qan scarcely be marked, seeing that the patient is 
unconscious in a vast majority of cases. Nevertheless, some patients affirm 
they have preserved some degree of awareness of their surroundings, accom- 
panied by a feeling of overwhelming horror. It is quite likely patients mis- 
calculate the time of the occurrence of such symptoms, and that they, in fact, 
experienced them just as consciousness was being lost or regained. However 
this may be, there is no evidence thh-t such feelings eventuate in any sort of 
conduct during the cpnvulsive stafge the attack. After an attack is over,'’ 
a state of mental confusion is very common. In some patients the conf’^sion 
only amounts to a muddled feeling, while in others the disorientatioiv is so 
complete, that persons and things are not recognised, and the patient may 
114 
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even appear to be living amidst illusory or hallucinatory sights and sounds. 
In some cases tlie reactions resulting from th¥s state of affairs may be very 
violent or, on the. other hand, orderly and ‘quiet, but absurd and wholly un- 
connected with the normal course of the patient’s life. 

Alternating with somatic fits there occur in some persons groups of 
mental symptoms, called psychic equivalents, which are'.regarded as of similar 
causation. In other persona similar grofips of symptoms occur without any 
sort of bodily seizure and {lire regarded as due to ‘epilepsy, because they 
resemble the group of mental ayipptoma met with in those who have, or in 
the past have had, somatic attacks. Symptoms, whether alternating or 
isolated, come on with great rapidity. The patient rapidly becomes con- 
fused and disorientatei^ in time and sp^.ce, and the void thus left may be 
filled with . hallucinations of all sorts, some vague and some quite clear and 
well defined. The capacity for healthy judgment is diminished, and under 
the influence of the hallucinations perversions of judgment, or delusions, 
develop. Such delusions may be of a depressed, hypochondriacal, grandiose 
or persecutory character. I’he conduct of one whose mental capacity is 
diminished and who is suffering from hallucinations and delusions, necessarily 
differs from the normal, and in the case of the epileptic is often extremely 
violent. So suddenly arc acts of violence committed and of so extreme a 
nature that such patients are among the most dangerous of insane persons. 
Epileptic mental symptems develop with great rapidity, last but a short 
time, varjdng fro^i a few hours to a few days, and quickly pass off. With 
the attack there may be tremors of the tongue, face and hands, some dis- 
order of speech and an unsteady gait. -When an attack has passed off the 
memory of events which have occurred during it is extremely hazy, or 
oftener there is none at all. In a few cases of epilepsy a condition of autom- 
atism occurs, the patient suddenly commencing a line of conduct different 
from that habitual to him, following it for a time, and then suddenly resuming 
his usual life, wholly unaware of what he has been doing. This period of 
alienation, of the patient from his habitual self may last for a few hours only 
br may be prolonged for months, and during it the patient may perform acts 
which arp absurd, improper or criminal. 

Treatment. — The hygienic, dietetic and drug treatment of the mental 
symptoms of epilepsy is similar to that for the somatic forma of the disorder. 
When the mental symptoms are those of extreme excitement care at an 
asylum is almf st inevitable, but it must be remembered that such patients 
often rapidly recover and may be well again by the time they reach the 
asylum door. Further, bearing in mind the impulsive violence of the symptoms, 
ample provision should be made to prevent the pafient from attempting to 
do any harm. 


MELANCHOLIA ; CYCLOTHYMIA 

Definition. — ^Melancholia is the term applied to an abnormal mental 
state whose outstanding feature is the ’misery of the patient, shown by his 
’facial expression, spebch, attitude and«moiements. 

Etiology. — A family history/ of mental disorder is not uncommon. 
In thcr individual, melancholia is often preceded by disappointment, over- 
work, worry and some variety of bodily ill-health. Its incidence is chiefly 
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upon the retiring, sensitive £in(f coDScientiolis. Ailectiou<donicd expression, 
owing to loss of its object or'*to jack of opportunity, may in some persons 
turn itself in upon itself and, identifjdng itself with the external agent of 
its disappointment, take the blame and inflict punishment. Hence ideas of 
disease, ruib and damnation, iftany of the symptoms suggest chronic 
intoxication, the poison perhaps# being elaborated in the gastro-intestinal 
tract. It most comidonh’^ .occurs the •fourth'? fifth and sixth decades. 
The earlier in life transitory symptoms of ^.^pression occurs the more 
likely they will be to recur throughout lifers cyclothymic episodes. Morbid 
depression occuring for the first time at or 'after the menopause in women 
or for the first time in men in the sixth and seventh decades has obviously 
much less chance of being cyclic in incidence ; while ibhe symptoms suggest 
a marked accentuation of the depression which goes with the realisation of 
the mental and physical disabilities of advancing years, and is often associ- 
ated witli anxiety as to the security of health, wealth, and happiness. Such 
symptoms pass into the category of allective or involution psychosis. 

Pathology. — Alteration in the cells of the cortex has been described 
by some, and the ajipcarances of slight mcningo-enccphalitis by others. 
These morbid changes are not, however, constant. In cases lash'ng 
many years, wasting and other degenerative changes in the brain are often 
found. 

Symptoms. — There are four marked clinical » types of melancholia: 
(1) simple melancholia; (2) melancholia with delusionsj; (3) melancholia 
with agitation ; (4) melancholia with stupor. 


Simple Melancholia 

Before the illness lias shown definite mental symptoms it may have 
been noticed that the patient’s appetite has been very poor, his tongue 
furred and his breath foul. His weight may have diminished, and he may 
have complained of dyspepsia and constipation. With these symptoms* 
there may be a feeling of diminished power for work, of attention iind will, 
with vague praecordial and epigg,8tric distress and apprehensiveness. Later, 
this develops into fenrfulness as to the correctness of his own conduct, the 
state of his health, the condition of his monetary fortune and his social status, 
or the welfare of relations and friends. He experiences prOfDund and un- 
warranted sadness about some particular thing or about things in general, 
and he cannot detail his mind from this line of thought. He often com* 
plains he does not see things as he did before, and they seem strange and 
difierent. Perhaps liis viscera betray their presence by unpleasant sensations : 
his brain feels turned to lead or his heart as if it were stopping or his intes- 
tines abnormally mobile. He cannot think as he did : he does not feci 
appreciative of friends or afiectionate towards relations, his interest in them 
is diminished or lost. His features arc drawn and his expression one of 
misery. In some cases, the inner “ends of the eyebrows are lowered and 
approximated while the outer ait raised. The attitu*de is one of generaf 
flexion, the head bowed, the arms held %o the sides and the elbows, vrists 
and knees flexed. He adopts a crouching position, like a dog aboui^to be 
whipped, suggesting an attempt to occupy the smallest possible space. 
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tht times when would have occurred. Melancholia with agitation it of 
mote rapid onset iShan the other varieties an4 shows a greater tendency to 
chronicity. Melancholia with sihiTOr presents a slower march of s}nnptom8 
at the onset and as generally of longer duration. More especially in this 
{orm» but occasionally alift in the others, ^here occurs a progressive mental 
enfeeblement and the patient is sooner or later reduced, to dementjia. Death 
may occur from starvation auto-mutilatidh or suicidsT, but this is unusual 
when the patient is under car^, aftd the majority of wich cases occur among 
those whose disorder has patfifed unnoticed or has been misinterpreted. 

Prognosis. — ^Most cases ofmelbncholia end in recovery, but the prognosis 
is distinctly less good when the patient is over fifty. 

/ Treatment. — The primary rule in the treatment of the depressed is to 

take* pleasures to keepHhem alive. Fiifitly, they must be constantly and 
assiduously watched to prevent suicide. The various modes of self-inflicted 
death by precipitation from heights, cutting instruments of all descriptions, 
drowning, strangulation, poisoning, suffocation or starvation have to be 
carefully anticipated and averted. Secondly, the patients must be fed. 
A depressed patient never takes a sufficiency of food if left to himself, and 
one of the most exacting duties of a nurse consists in persuading the patient 
to eat. In most cases, where time permits, this may be done by moral 
persuasion. If this fail it may be necessary to spoon the food into the 
patient’s mouth, but in cases where the patient will not open his mouth or 
swallow* his food even whsn placed there, tube-feeding becomes necessary. 
A large tube passed through the mouth necessitates the use of a gag, which 
on introduction is apt to emp or to dislocate the teeth if, as may be necessary, 
force be required. It has ^e advantage of transmitting coarser food more 
easily than does the nasal tube, and is less apt to get choked. A well- 
lubricated nasal tube of smaller calibre passed throush the nose is the more 
usual method. It occasionally finds its way into the larynx, and care should 
be taken that this is not the case before food is passed down it. If the tube be 
in the larynx the patient coughs and chokes ; it should then be partially 
withdrawn *and repassed. The food should consist of milk, i pints during 
the day, and with it as a vehicle, well-beaten eggs, malt extract, somatose, 
Benger’s food, sugar, cream and such other foodstuffs of good nutritive value 
as will pass the tube. Drugs may be given at the same J^ime. Constipation 
has to be overcome by aperients or by enemata. Hypnotics may be given 
for slecplessne^ and careful observations should be mstituted to discover 
the dose and time of administration most suitable for the particular patient. 
Opium is sometimes of value, and is especially so in melancholia with 
agitatiop. The initial dose should be 6 minims of the tinct. opii given 
every six hours. This is inefeased by 2 minimi# until 20 minims are 
given four times a day. The dosage is then gradually diminished, 
""itccording to the character of the symptoms, and ultimately stopped. It 
is desirable that the patient should not Imow he is taking drugs, as 
this knowledge may induce delusions of poisoning or lead to endlesa and 
pointless controversy with physician and jiurses as to their supposed effects, 
^tients should be ooipfined to bed, preferably in the open air, until they 
have made very substantial physical progress as indicated by the weighty 
the psdse-rate, the temperature and the character of the facial expression 
and cofekple|:ion. They should then only gradually be promoted to a sofa 
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and to a little gentle exercve^the amoiin| being regiilat^ bj tbe effect 
the mental and phyaical synwtoms. Warm baths ate sometimes aoothisg 
and promote sleep. It is to be •carefully home in mind that on reoovery 
patients usually remember the details of their illness and of the condoet of 
those by ^om they have beendjended. The pttient should be removed 
from the irauenoes of home sumoundings and of relations and friends, as 
they are almost alwSys bad. Whether certifica^on is to be advised or not 
should dei)end for the»most part ox? the *fin§noial* resources of the patient 
and his friends, and the possibility of provioling suitable accommodation 
and a sufficiency of skilled attendahts. 


MANIA ; ft YCLOTHYMIA* 

Definition. — ^Hania is the term apphed to a mental condition in which 
there is intense excitement, emotional instability and motor activity. 

.Stiology. — A family history of mental or nervous disorder is frequent. 
The affection is chiefly one of early adult and early middle age. Infe^ions, 
intoxications, emotional stress, worry and overwork have been regarded as 
causes. It is, however, likely such cases have in fact been rather of me nature 
of acute confubional msanity and wOl x^ass in the future into that catemy. 

Mania tends to recur in the same individual the abnormal influences 
which immediately precede an attack are not knoVn. « 

Pathology. — ^In most oases of acute mama which* come to autopsy 
nothing abnormal has been found. In some a slight general hypermmia 
has been described and in others such degenerative changes as chromatolysis 
and fatty and pigmentary deposits in the cortical cells. In old cases of 
chronic mania thickening of the meninges and shrinking and sclerosis of the 
convolutions may be found. 

Symptoms. — Before the symptoms of mental disorder make their appear- 
ance the patient may for some days suffer from lassitude, insomnia, headache, 
irritability, loss of appetite and constipation, or, on the other hana, maniacal 
symptoms may arise with great rapidity without warning. In the firs| case 
the subjective symptoms give place after a few days to feelings of exhilara- 
tion and well-bemgi The patient becomes talkative and abnormally active 
both at business and at pleasure Ideas seem to arise and pass through his 
mind with extraordinary celerity. The attention is easily attracted and 
with difficulty held. The memory is enhanced and various present circum- 
stances recall things long forgotten. Ideas are not ourb^ and directed by 
the will and that particular Form of it called the attention, but follow the 
line of the automatic Associations. It is difficult to understand the con- 
nection between the ideas expressed by the patient in speech, and this leads 
to an impression of complete incoherence. If, however, the ideas be ai^ysed 
it will be found that there is some relationship between them, not, it is true, 
such as is regarded as important in health, but connections formed by the 
similarity of the sound of words, chance recollections of the patient ana the 
influenoe of ordinarily unoonsi4sre<| and trifling events going on at the 
moment. The emotions are very unstaible and unrestraint. The patient 
may be gay, affable and friendly even mth those whom in health h^%ould 
repel. With members of the other sex he is likely rapidly to become amorous. 
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but^ldiglit Qjr HQ porc^odHlion be wm beoonpie jibjpave, tbreatoniog and Tiolent^ 
Tbe i^motione <ure hIso liable to eudden alt^ratioxi, and ohao^ee ftom eff usiTe 
frioHdUiieaB to ezteeme anger and the reverse ate vety etiwng and obar* 
aoteriatio. Sgoiem and ^nity are prononnoed. The patient {gela himaelf 
eapable of an;^hmg and propounds schemes and inventions of every desorinf* 
. tton and on the most ext^vagant soale^ ^BestlessneiS is extreme and the 
patient is perpetually up aw ^oiUjg. He appears to Vise all sense of fatigue 
and his muscular power seems increased, though sooner or later he will look 
tired, drawn and l^gaid. He isjifioessazftly taking and laughing or perhaps 
singing and shouting. His actions are impulsive and without sujnidal intent 
though he may bring about his death by some impulsive act. He may 
thrcp thincs about andF*be destructive A property and dangerous to those 
around. Ihe patient’s dress is usually disordered and in the case of women 
the disregard of appearance and even of decency is striking. The eyes are 
bright, the hair often on end, and the expression of the features perpetually 
altering. * 

hallucinations are of rare occurrence and delusions are fleeting and 
without any systematmtion. 

The pulse and respiration rates are increased, the former ranging between 
do and 120. In a few cases the temperature is slightly elevated. The 
appetite, if the patient find time amid his many activities to think of food, 
is voracious. CfonstipatiAn is the rule, genital excitement quite common. 
Among women ther^menstiual flux is dimimshed or absent. The secretion of 
sweat and saliva is increased. Weight is lost, the loss often occurring b^ore 
the appearance of mental symptoms. Sleep is probably absent or at best 
very inadequate. 

Course. — The course is very variable and ranges from a few days to a 
year or two, in most cases endmg in recovery. Exacerbations and remissions 
are usual. The symptoms may by degrees abate or terminate as rapidly as 
they began ; or the remissions may gradually become shorter and less severe. 
» When mama is about to become ohronio the physical state improves, 
the weight increases, sleep is restored and in women the regularity of 
meneftruation becomes established. There is, m addition, abatement of tbe 
mental symptoms, although some degree o^ confusion piay occur, perhaps 
as evidence of oncoming dementia. In some chronic cases the evanescent 
ddusions of the acute stage tend to become fixed and rather more 
systematised, ^he course of subacute mania is similar to that of the acute 
form but shorter. a 


Progaosis. — ^Tbe chances of recovery are best in the first six months, and 
gradually dUimiiiiah up to aboht 2 years ; after Hhat amount of time 
gSeovezy is unlikely. 

A variety of mania commonly described is the subacute form or hypo* 
The symptoms are similar to those of acute mania but less marxed. 
^ active. Buriness, social, scientific or political projeom 
ace developed, much talked of apd occur in swift succession. The 

sehesnec are of a sweeping character, of large scope and often elevcor, thouph 
generally by some absurd hnp^tmbility which escapes ihe notioic 

ofthraat^* Bisconveriatfon]McBH»n a certain brUfiance,mMH due ^ 
of hii imagination to the exubeiAnea Cl 



dufttivti At&emoff, thereby at{ mts of matters iii[^«)b&^ 

jM»oii8Qe8B»aiidmp«zttoth6c^nc6of thAtastmmi^^UKb liormally ohecka 
tihe expression of a largo propoitioo of a coAvemtioilaligiV ideas. Bgotiiin 
is accentuated, ^onauidity is increased and the pati^t often drinks to 
excess. ^ • •* 

, Traats^ont. — The patient sho^d be isolated, by preference away from 
home, relations and friends, Btfc^^nt means m^t be talnm to prevent him 
barnung himself or otharB> pz making bimsefi a nuisance or ridiculous la publiCi 
Bed is we best place for him, and a good nurBe'trill often persuade a patient 
who at first resolutely declines to ^o thexVk at all to stay in bed. The bed 
should, if possible, be in the open atr, or at least tlie room should be thoroughI]r < 
ventilated^ as vitiated air leads to an increase of the patient’s excitement. 
There is usually no difficulty in geti&ug the patient t& take food. Jt shdteld^ 
however, be minced, as bolting the food is common. Prolonged warm baths 
are sedative. Hypnotic and sedative drugs should be tried one after the 
other in varying doses, and at different times, till some one is foijnd to produce 
the d esired effect. In certain cases d rugs fail altogether. The patient’s bowels 
must receive careful attention and an initial dose of calomel is often 
desirable. 

The patient should be kept in bed until the symptoms of excitement 
have subsided ; 3 months or more are not too much. The time he is at first 
allowed up should be very short and only gradually increased. An acceler* 
ated pulse-rate is a marked indication the patient has been up too long. The 
resumption of other activities should be giaduaJ and a rdturu to home and 
the ordinary duties of life only allowed after several months have elapsed 
since the mental symptoms disappeared. 


MANIACAL-DEPRESSIVE INSANITY, CYCLOTHYMIA ^ 

There are patients who tune after time have attacks ot mania or of melan* 
cholia, that is, who suffer from periodic insanity. There are others who 
penodically suffer from mama followed by melancholia or vice versa.^ In 
some cases the mania is followed immediately and without break by the 
melancholia, and in others there is a time of complete health between the two. 
To those cases where there is no interval between them, and the melancholia 
IS agam followed forthwith by mania and this by melancholy in indefinite 
succession, the term circular insanity has been apphed. 

So intimate has earned to some the bond between melancholia and mania 
that they have denied that the one exists without the other and have asserted 
that the one is either ahfays followed by thebther, with or without interval, 
or the symptoms of the two are invariably mingled. Both phases are held to 
be disorders of the affections and to be characterised by defect of some of the ^ 
higher functions, of those of will, attention and judgment and by the pre^ 
dominanoe over these of lower level automatic associations. 

There are probably but few oaiies of mania in which, notwithstanding 
the general feeling of mental and physical exhilaration expenenced by tbet 

e tient, he has not moments of depression indicated by his expression of 
^ or by something be says or does. The occurrence of these evideg^ of 
dejptcssioa has been taken to support the hypothesis of the identity of mania 
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with maniaoftl-depieflsive insanitv. Momenti exhilaration during melan- 
oh(dia are very while the Incitement depreasion taken the form of 
agitation and suggests a stage ofmisery even more acute than that of passive 
suffering. ^ 

iBtiology. — A history of heredity of the same disorder or of ^tber mental 
or nervous affections is common. Maniacal-depressive insanity commences 
as a rule between 20 and ^0 years of ag^ ffnd is Tathe| more frequent in the 
female than in the male sex. ft lias been suggested that attacks begin as the 
consequence of the summatidn of toxsemic states in a manner analogous to the 

i irocess which not improbabl^r e^ts in Epilepsy. Other investigators have 
bund reason to suppose maniacal and melancholic attacks to be caused by 
inadequate nitrogenous excretion. Various other occasional circumstances, 
such as worry or other^emotional stress l>r states of physical iil-health, have 
been sugg^ted as having causative relations with the attacks. 

Pathology. — No anatomical alterations have constantly been found 
Degenerative cortical cellular changes have been described. 

Symptoins. — The symptoms of the melancholic pliase of maniacal- 
depressive insanity are those descnbed under Melancholia and the symptoms 
of the maniacal phase those under Mania 

Course. — When one set of symptoms passes into the other the transition 
is usually a verjr gradual one ; the symptoms of the mania or melancholia 
gradually diminish and the symptoms of the next phase gradually develop. 
Between the phasis there may be a normal interval of very varying length ; 
on the other hand; in a few cases, the transition is abrupt. The attacks may 
last for days or for years, but as a rule extend over a few months. The 
intervening periods are also very variable and range from days to years. 
After each attack it may be noticed in many cases that the mental level of the 
patient is infenor to what it was ; on the other hand, no alteration may be 
apparent. Some cases become chronic in one or other phase. Beginning 
in early adult age, attacks may recur throughout life ; on the other hand, 
they may cease and the patient remain free &om them. 

. Treatfnent. — The individual of insane inheritance should be carefully 
directed to live a particularly hygienic life and so far as possible to avoid 
Ae nunibrous physical and mental stresses which are likely to result in a 
lowered health standard. The patient wh\) has had {in attack should be 
even more careful, and his weight, general nutntion, appetite, the condition 
of his bowels and of his sleep shoind all receive attention. The treatment 
of the attaclra is similar to that set forth in the sections on Mania and 
Melanoholu. 

STUPOR 

A condition in which for periods var^^ from days to months there is an 
absenoa of the usual signs that the mind is at work. The patient* is irre- 
sponsive, expressionless, unoccupied and mute, and in some cases so inert 
4that he lies for an indefinite time in any position in which he has been put. 
Stupor occurs in association witb tne toxic and eithaustion confusional 
psycB^MS, manic-depressive insanity, dementia priecox, epilepsy, genera) 
para)^ of the insane, and acute alcoholic and lead poisoning. 



DISORDERS Associated *^ith gi*an»s isis 

CHRONIC ^LUCINAt6rY PSYCHCfelS 

In some persons hallucinations, generally of jfearmg, but occasionally 
also of sight and cutaneous sensation, occur as* the essential or only 
symptoms,, and last for many y^&ia. In time a patient may become so 
exhausted by being ^^larassed by ihe ha^ucinat^ons, or confused by the 
trains of thought coneeque^nt upon them, that secondary symptoms may 
develop. * 

MENTAIf DISORDERS ASSOCUTED WITH DISEASE OF THE 
THYROID AND OTHER GLANDS 

MYXCEDEMA 

Symptoms. — The somatic symptoms are elsewhere described. Mentally, 
the chief symptom is the torpidity of the mental processes. Perceptions, 
thoughts, feelings and the reactions to these in conduct, all seem prolong, 
and this suggests a degree of hebetude out of proportion to the actual loss 
of power. In many cases there is, however, some clouding of the faculties 
and apathy. In a few cases there may be present the symptoms of con- 
fusional insanity with agitation, hallucinations ai^ fleeting delusions. If 
left to itself, myxoedema terminates in advanced mental enfeeblemelht and 
somatic cachexia. 

Treatment. — Treatment by the administration of a jpreparation of 
thyroid gland should be used as in cases of myxcedema without marked 
mental symptoms. It is as well to begin with small doses and gradually 
increase them, the guide being the pulse-rate, which should be a little in 
advance of the normal. 


EXOPHTHLAMIC GOITRE 

• 

Symptoms. — Emotional instability is the marked mental characteristic. 
The patient has an appearance of terror, anger, or both, and is, in 
fact, irritable, worrying, and aAxious. Sleep is often bad. Hysteriform 
functional symptoms may occur from time to time. In some instances 
mental symptoms or confusional insanity with a variety of hallucinations 
and fleeting delusions, mania or melancholia, especially of the anxious type, 
may be encountered# Such symptoms last but a few days or weeks and 
rarely become chronic. There are cases in which, in the absence of physical 
signs, such as enlargement of the thyroid and exophthalmos, the cardio- 
vascular and nervous symptoms of Graves’ disease are present. We are not 
yet in a position to affirm that the syndrome is essentially the same as that 
of exophthalmic goitre, and it is premature to assign it either to the group 
of tke sympathoses or to hyperthyroidism. Many cases are preceded and 
accompanied by the occasions of anxiety of a temporary or continuing 
diaracter. , , * 

Treatment. — Careful attention to general nutrition is of great imTOrtance, 
and on account of cardiac and nervous symptoms exertion mojjM be 
limited, Fatienta are almost always ansemic and emaciated, and witn fke 
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rectification of thc|c symptoms a good diciaiy, containing plent)^ of milk, 
malt and cod-liver oil, tonics and rest and flesh air, considerable improve- 
ment may result. The serum and milk of dethyroidised goats is perhaps 
occai^ionally of service. ^Surgical operations with excision of part of the 
thyroid or tying of its artferies are sometimes useful. CarefuIJy regulated 
doses of X-Eays applied over the glantj are often followed by excellent 
results. An investigation #f the mental itate, with ai^ attempt to abolish or 

diminish the causes contributing to anfdety, may be tautiously attempted. 

i> 

PITUITARY ‘gland 

Besides the somatic symptoms associated with changes in various parts 
of #his gland, mental Symptoms of latitude, confusion and melancholia, 
with or Without delusions, have been observed. In such cases endocrine 
treatment seems of small value. 

SUPRARENAL AND GENITAL GLANDS 

As well as the symptoms of Addison’s disease, there may be mental 
symptoms of torpor, abulia, inertia and depression. Absence of the testicles 
in the male or impairment of their functions at the beginning of life results 
in certain well-known characteristics physical and mental. It is probable 
the same sort of change«Qccurs in the female, but in her case the difficulty 
lies in knowing wjien the defect really exists. The eunuch does not exhibit 
positive feminine traits of character, but fails in complete masculine develop- 
ment. The same seems to be the case in the female. Human beings without 
sexual glands, whether they be called male or female^ are, as far as generalisa- 
tion may be permitted, of similar character. Changes of bodily and mental 
characteristics after castration in adult life arc less marked, but such as 
they are tend to take place in a similar direction. The effect of genital 
glands on nervous and mental states may, perhaps, be seen in the evidence 
advanced tby some of the effect of testicular and ovarian substances in the 
treatment of various functional disorders. It at least seems not improbable 
thaly such effects are seen in their biological aspect at puberty and at the 
climacteric. 

DISORDERS ASSOCIATED WITH THE SEXUAL LIFE ; 
EPOCHAL INSANITY 

Epochal insanity, as here described, has reference to mental disorders 
whose incidence is specially ndticeable at certain times of life, the time of 
puberty, menstruation or at the climacteric. The symptoms of such insanities 
are for the most part fundamentally those of syndromes elsewhere described, 
such, for instance, as confusional insanity, mania or delusional insanity. 

PUBEPfTY 

• f « . 

Definition. — Puberty or the time of most noticefable development of 
sexuftlity, in its primary and secondary characteristics of elementary somatic 
appetde and mental alteration, extends over a period of some years, roughly 
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between 12 and 20 years of’a§e. In som^ persons the^process appears to 
begin earlier and in some late/. In oorne tj^ie evolution is so slow' as to be 
scarcely noticeable, and in others it is rapid. In some the accretion of fresh 
feelings and ideas scarcely alters the general charp^,ter of the individuai, in 
others it transforms it into something quite difierent from what it was before. 

Etiology. — A history of m^tal and nervous ill-health is frequent in 
the families of those showing mt^ntal symptoms at puberty. Accident, 
infective disorders, overwork, and loo grcr.4i physical exertion have all 
been suggested as possible causes, ^and cejtainly it may be that any one of 
these acting upon a weakly dis])Osltion may prove to be a stress too great 
for the nerveus system to bear. It is possible that in this, as in other dis- 
orders, the internal secretions mavjbe too small or ]too great in quantity or 
improper in quality or may fail harmoniously to co-operate with int^nal 
secretions of other glands. Psychic maldevelopment is obvious in many 
cases and in others can be discovered on investigation ; it may often be traced 
to its source in faulty Lome environment or to some ill-balanced method 
of education. 

Symptoms. — In some persons, the usual mental changes are exaggeraifed 
to a degree suggesting morbidity, while in others, positive mental symptoms 
make their appearance. With a mere exaggeration, there may be an affec- 
tive tone of sadness with appreiiensious as to the burden of the future, shy- 
ness, avoidance of society or moroseness. Feclijigs indicated by such ex- 
pressions as “Nobody understands me ’’ or “If only I^ could get-away** 
are frequent. Reticence, dissimulation and untruthfulness may become 
noticeable, and may be described as defensive reactions tending to repel 
uncongenial intrusions upon the individual’s domain of his own personality. 
Between these states and more definitely morbid mental syndromes may 
be noted “borderland” phenomena, such as neurastheniform symptoms; 
hypochondriacal fears especially related to the genital organs; obsessions of 
scrupulosity in religious and sexual matters; delinquencies of conduct, such 
as cruelty to animals or to weaker Imman beings, theft, running, a way from 
home or school, or sexual misconduct and functional nervous disorders ctf 
the hysterical form. Among more definite mental syndromes^ may be 
mentioned alternating restlessness and passivity, amounting in some cases 
to stupor, stereotyped 'actions, verbigeration or the long-continued reitera- 
tion of words and phrases, cataleptic attitudes and negativism, suggesting 
very strongly hebephrenic or catatonic forms of dementia pr^pcox ; obfusca- 
iioii, confusion, erotism and religiosity with terrifying visual hallucinations 
of anim.als, ghosts'^ and devils and impulsive reactions, suggesting con- 
fusional insanity ; hysiterical insanity ; mifinia and melancholia or com- 
binations thereof. 

Treatment. — The preventive treatment of these states is most important 
and is seldom employed. Parents themselves unconsciously react defensively 
and are apt to thrust any evidence of neuropathic taint in the family into the 
background, or at any rate to ignore it. Such parents are apt to present 
characteristics which scarcely fit tlltem to be successful educators of neurotic 
children. Where possible, education should be carried on under medictfl 
supervision or by those who know something of the particular dii%ulties 
of these cases. General hygiene, including the proscription of proper osnounts 
of sleep, rest, exercise, mental work and food, should receive careful atten- 
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tion and the effect^! mental and* physical exSrtion be assiduously watched. 
A sympathetic insight into the cjiild's mind is*bf importance, and he should 
be encjuraged to carry his difficulties, often of a sexual character, to the 
proper quarter for expiration and advice. In some instances change 
of scene and companionship are most uscfifl. Where actual disolder occurs, 
attention to general health and cessation of mental ^ork are imperative. 
In many cases a period of rist in l^d is inlQicated. AttKsntion to the amount 
and character of the food and^te the actfon of the bowAs is always important. 
Symptoms must be treated accordyig to tjieir character. Analytic investiga- 
tion of the patient’s mental makd-up may be of immense help. 

• 

w MENSTRUA^nON 

/Etiology. — Symptoms are more likely to occur in those predisposed by 
heredity or by the possession of a nervous diathesis than in others. What 
precisely may.be the process by which the nervous system is affected by 
menstruation is unknown, but here, as elsewhere, auto-intoxication has been 
suggested. It has been supposed that by the flux a toxin is eliminated ; and 
if the eliminating process be in some way imperfect, the retention of the 
poison may produce symptoms. In support of this hypothesis it has been 
found the toxicity of the serum of the blood is increased just before the 
commencement of the ci^tamenial period. An upset of endocrine balance 
should be remembered as a possible cause. 

Symptoms. — ^ome alteration of mental characteristics may be observed 
in many women at the times of the menstrual flux. There may be merely 
a slight degree of heightened sensitiveness, irritability, capriciousness or 
apathy ; or quite a marked alteration of affective tone with depression or, 
on the other hand, with excitement, restlessness and loquacity. When still 
more pronounced, functional nervous disorders of an hysterical type may 
occur with some degree of confusion, impulsiveness or obsessions with strong 
tendencies to alcoholism, sexual satisfaction, theft or suicide. So severe, in 
rare instances, may the symptoms become, that the attack may properly be 
called one of confusional insanity. Hallucinations may arise, while genital 
excitement may be intense. In some cascs^ instead of the usual agitated 
and restless reactions of tlie confusional state, there may* be stupor. Symp- 
toms, whether pronounced or not, commence as the time for the appea ranee 
of the flux dr^ws near, and last for an indefinite time during the flow or 
after it has ceased ; in some instances, with its appcaiance the symptoms 
abate. If there has been any confusion, the patient lias subsequently a 
very indefinite notion of what„ occurred. Even iij cases of amenorrhoBa 
nervous or mental symptoms may obtrude themselves at the periods when 
the flux should have appeared. It should be remembered in any mental 
disorder, especially if acute, that symptoms are usually more pronounced 
during the catamenia and for a few days before and after the flow, or if there 
be amenorrhoea, at the times when the catamenia should have begun. 

Treatment. — The only known way to combat these evils lies in endeavours 
to raise the general health standard. /Ilonstipation is exceedingly common, 
and is also the most usual local caifse of menstrual disturbance. Measures 
againsl^it may be adopted even in the presence of a denial of its existence, 
for it is a^itonishing how many women are found to be constipated wlio allege 
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a regular action of the bowels.^ The questibn of food is aiso important, and 
it is again surprising how mafly women maintain that their absurdly small 
intake is sufficient. Rest at about the time the period is expected is of great 
importance, aad small doses of bromide, for instflmce gr. v. three or four 
times a dayf are most useful. Some have found ovarian and other endocrine 
substances' of value. Remembeiing that even the severest symptoms are 
usually only of a fe\^ days* duratR)!^ arrAngemAits may lie made for the 
treatment of the palienl at home. * * % 

MENOPALTSi: 

Mental symptoms, sometimes of a severe character, may be associated 
with the menopause. This process of involul ion, incficating the termination 
of the individual’s biological function of child-bearing, appears, in the predis- 
posed, to be even more of a strain than the process of evolution associated 
with puberty. It may perhaps be sup])oscd that the stress is now upon an 
organism less able to boar up against it. Certainly, in many instances, the 
excessive loss of blood must in itself be a cause sufficiently exhausting 4o 
produce nervous and mental symptoms. Auto-intoxication has in this 
case, also been advanced as an exjdanation of the condition. 

Symptoms. -Symptoms are as a rule thos(» associated with exhaustion. 
Headache, backache, feelings of weariness induced by but a slight amount of 
exertion or even by none at all, depression and irritability, are alnmst the 
natural accompaniments of the menopausij. HypocUbndria, jealousy, 
various unreasonable apprehensions, obsessions, erotism and even obscenity 
of conduct have all been noted. Melancholia and confusional insanity may 
be quite definitely present, while delusional insanity with hallucinations of 
genital sensations suggesting assault, rape anil pregnancy may commence 
at this time. 

Course. — Thi^ course* of the symptoms, if slight, or if those of confusional 
insanity, is of some months’ duration and terminates in cure. If the 
symptoms be those of melancholia, the* course is likely to be longel: and ma}! 
become chronic, while if they be Ihose of delusional insanity, chronicity may 
almost certainly be expected. ' 

Treatment, — Tr/^atpient shduld be diretited towards the prevention of 
ex(;essive hjemorrhage and the mitigation of the exhaustion which may 
ensue upon it. Plenty of good food, rest and sleep arc of great importance. 
Removal from home surroundings is generally desirable, h^ndoenne sub- 
stances may be givea. 

DISORDERS ASSOCIATED WITH CHILD-BEARINO 

Mental disorders may occur during pregnancy, at or shortly after parturi- 
tion, and during lactation. 

DISORDERS,OP PREGNANCY 

Etiology. — A fomily history of nervous and Inental disorders, of 
alcoholism or of epilepsy, is frequent, lln some instances the mothers of 
patients have suffered in a precisely similar way. In the personal Aistory 
of the patient, albuminuria, alcoholism or other intoxication, emotional 
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shock, worry and , overwork may appear as possible causes. The incidence 
is greater upon primiparaa, upqn the unmariied and upon women over 30 
th^n upon others. Some women seem to have an inexplicable idiosyncrasy 
for mental breakdown connection with child-bearing. In one class of 
case, there seems no predisposition by heredity or otherwise and the cause 
would appear to lie in the pregnancy ita^lf or in sohie condition such as 
emotional stress, overwork or a tioxic or ‘infective stawe occurring during it. 
In another class of case, prejd^sposition is marked, intoxication, infection or 
circumstances of an exhausting ipature absent or not plainly present, 
and the affection may bo regarded as one occurring in a predisposed person 
and excited by the pregnancy. f 

Symptoms. — That pregnancy is a time of nervous instability is well 
known, ard many women while in this state exhibit irritability, impulsivity, 
religious or sexual excitability, or absurd and extravagant tastes and desires 
entirely foreign to them at other times. More pronounced mental symptoms 
arc, however,, present in some cases. Where there seems to be no predis- 
position the symptoms are those of confusional insanity. Sleeplessness 
g^merally precedes the more acute symptoms, which consist of restlessness, 
agitation, anxiety, loss of bearings in space and time, and hallucinations, 
sometimes pleasing and sometimes terrifying. Conduct may be violent 
or sexually licentious, or both. Such symptoms vary in intensity and length 
of duration and sometimes get better before or at parturition. Where 
predisposition is Tnarked, the symptoms maybe those of mania, melancholia 
or a mixture of both. The melancholia is usually of the simple type, biit 
may occasionally bo of the delusional kind with delusions of ruin, of un- 
worthiness, sinfulness, jealousy or love. These symptoms have a march 
which seems independent of the pregnancy, and which lasts beyond it. 

Treatment. — Treatment of cases due to exhaustion, infection or intoxi- 
cation consists in elimination or neutralisation of the cause and in regula- 
tion of sleep, rest, food and the bowels. The treatment of cases not appar- 
ently due to such causes can only bo symptomatic. The problem as to the 
desirability of artificially terminating tJie pregnancy may have to be faced, 
and.’ts solution must depend upon the physical state of the patient and the 
extent to which the pregnancy may be n^garded as an essential and con- 
tinuing cause of the mental disorder. 

MKNTAL J^^ISORDERS OF PARTURITION AND THE PUERPERIUM 

Symptoms. — The symptoms of excitement occurring immediately before 
or during parturition as a rule pass away when the child is bom. More 
rarely they perj^st for some weeks. A more common variety of puerperal 
insanity commences in th(i second week after parturition. The tempera- 
ture rises, the skin becomes dry and hot, the pulse rapid, the bowels con- 
stipated, the tongue furred, the lips dry and the eyes bright. The patient 
complains of headache and of feeling ill. The lochia may become foul, 
with local manifestations of infection. *The urine often contains albumin, 
while the amount of urea is diminished. Aigitation, an^cty and restlessness 
soon appear, and are associated with varying degrees of confusion, amounting 
even i;3 some cases to acute delirium. Hallucinations arc often present. 
The symptoms of cases in which there is no local infection and in which 
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exhaustion from loss of blood 6t from the general strain of parturition appears 
to be the exciting cause are j^recisely the sietme, save that fever and other 
such signs of infection are not present. 

Course. — The above symptoms may last a few^weeks, or even months, 
and then gradually pass off or leav^ the patient stuporose for a further period. 
Occasionally death occurs from the severity of the toxeemia or from exhaus- 
tion, and at times the^ymptoms become ohronio^and in a few cases suggest 
dementia prsecox of the'catatonic type^ , 

Treatment. — In the cases of initial exc’<:ement labour should be expedited 
under ansesthetics and sedative measures adbpted. In cases due to toxsemia 
the essential treatment is that of the toxic focus, and to place the patient in 
the best possible position to resist ^the action of the toxins. In cases ^ue 
to exhaustion, measures should be taken such as those sugges'jed in the 
treatment of the exhaustion psychoses. 

INSANITY OF LACTATION 

Symptoms of mental disorder occurring during the period of suckling 
are almost always due to exhaustion, when feeding has been carried on too 
long or because the patient was not fit to undertake the work in the first 
instance or owing to lack of suificient nourishment. The symptoms are 
those of confusion, either with or without hallucinations. The patiept may 
show an aversion for her cJiild, and precautions should ^be taken against 
both infanticide and suicide. The physical state is one of asthenia and 
there is probably much loss of weight. 

Course. — The course is rather more prolonged than in puerperal-insanity 
and proportionately rather fewer cases get better. 


DEMENTIA PR.ECOX; ADOLESCENT INSANITY; SCHIZO- 
PHRENIA ; FOLIE DISCORDANTE 

Definition. — A mental dis 9 rder commencing in a large majority of 
cases during juvenility ^and early adult life ; sometimes running a regu- 
larly progressive course and sometimes irregularly with exacerbations 
and remissions; whose most salient symptoms are a diminution of the 
emotions and will, and which, as a rule, terminates in general mental 
enfeeblement. By sdme high authorities the concept of Dementia Praecox 
has been much elaborated, and a large number of sub-divisions made ; but 
the distinctions drawn are with some difficulty appreciated, even by those 
used to the soaring flights of psychiatrical abstraction. On the other hand, 
Dementia Pr®cox, Paraphrenia and Paranoia tend to be included under the 
term Schizophrenia, betokening a splitting, cleaving, separation, or rending 
asunder of mental functions. But the term may easily become unduly ex- 
tended to all diseased mental precedes, and should be used with caution in 
descriptions of clinic^.! groups. The following section^ attempt to describe* 
fairly easily recognisable groups in whicii there is a gradual decompoaition 
of the patient’s mental make-up, with an increasing poverty of suitaliie and 
healthy reaction to environment ; but the student will by no means always 
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find it easy to square the cases die meets in^’ptactice with the descriptions 
drawn in the books. r ^ 

*^tiology. — The symptoms of dementia praecox most usually first make 
their appearance betw(v%i 15 and 30 years of age. They may, however, 
appear much earlier, about the beginning of the second dentition ; or much 
later, at the time of the menopause. The adjective prtecox must -not, there- 
fore, be taken to imply that the^disorder is one only*'Occurring at a period 
of life when dementia might ' be regarded as precocious in its appearance. 
It affects both sexes equally. i 

A family history of dementia praecox or of other sorts of mental and 
nervous diseases is common. In some instances the disorder affects several 
members of the same jeneration. If d 4 »mentia prjecox be likened to such 
an affectioU as, for instance, Friedreich’s disease, it might be regarded as a 
developmental failure ; for this view anatomical evidence has been brought 
forward. But whether or not there is an initial weakness or mal-arrange- 
ment of the neurons, occasional events, such as infections, auto-intoxica- 
ti^ons, emotional shocks, excesses in intellectual work, and venery have 
in many cases immediately preceded the first appearance of the symptoms 
of the disease. I’he internal secretions of testiclcvs or ovaries, regarded as 
defective or excessive in amount or abnormal in quality, have been suspected 
to have an influence in its production. Acid- base equililirium has been found 
in many cases to be disturbed. On the other hand, regardless of somatic 
influences or structural peculiarities, the guilt has been laid at the door of 
emotionally toned groups of ideas, named complexes, mostly, if not entirely, 
of sexual origin, forced out of consciousness by a process of repression, and 
in this abnormal situation exercising an influence sometimes productive of 
symptoms of psychasthenia, sometimes of hysteria and sometimes of dementia 
praecox. The trend of thought of patients suffering from dementia praecox 
seems to be of a particularly introspective character. A process similar to 
day-dreaming goes on, but is carried to excels along abnormal lines. By a 
jlirninished interest in the environment and by the development in its place 
of a world of phantjisy, refuge would appear to be instinctively sought from 
the bonfficts and failures of actual life. 

Pathology. — Macroscopically pachymeningitis, congestion and exuda- 
tion have been described. Often there are no abnormal naked-eye appear- 
ances. Degenerative changes in the cortical cells, as swelling, dislocation 
and atrophy the nuclei, chromatolysis, fatty and pigmentary degeneration 
of the cell-bodies are usual, especially in the case of the cells of the deeper 
layers. Quantitatively the cells are reduced. The cfell processes forming 
the association fibres exhibit degenerative clianges : ,^ho neuroglia is increased. 
These appearances are occasionally associated with vascular alterations, 
and may then possibly be regarded as secondary to an inflammatory or 
toxic process ; but, on the other hand, the vascular system may be quite 
normal, and the appearances may then suggest a primary neuronic degenera- 
tion. Similar lesions of the cerebellum and spinal cord have been described. 
^The testicles show an increase of interstitial tissue, shrinking of the tubules 
and diminution of tlie spermatogeni<5 ceHs. Analogops changes are found 
in thg ovaries. 

Bffeal metabolism has been found to be reduced by about a quarter in 
half the cases of dementia prsecpx examined from this point of view. 



DEMENTIA PlCffiCOX 1827 

Symptoms. — The childhood of patieiAs is often, fr«n a medical point 
of view, quite uneventful. Oh tlje other hagid, there may have been unusual 
brilliance and precocity, either general or of some particular faculty, or .the 
child may have been reserved or^ shown some sptcyal characteristic, as ex- 
cessive or defective emotionalism. 

Symptbms as a rule develop®vcry insidiously, and are very likely to be 
attributed to lazinesl^and, want 5f goodwill rafher than to disease. The 
patient’s power of attention seems to fail, inte!l%Dtual effort becomes Hifficult, 
there is a lack of interest in things f©rmcrl; 5 i entertaining, and this is especially 
noticeable in a diminishing display of affoclibn or a hostile note in his attitude 
towards metibers of his family. Variations of humour of inadequate causa- 
tion are frequent, the patient being inordinately Angry or pleased aj^out 
trifles ; sometimes he is absurdly obstinate and sometimes absuJdly docile. 
Purposeless laughter or crying, the continuous reiteration of certain words 
or phrases, grimacing, mannerisms and extravagant behaviour suggesting 
a desire to attract attention or to be humorous ; leaving home and wandering 
from place to place for no reason or for some very silly one ; the express jpn 
of ideas of grandiosity, persecution or religious extravagance, or assaults 
on others or attempts at suicide on absurd grounds, arc all symptoms which 
may definitely draw attention to the patient’s mental condition. In other 
cases the diseavse may have a far more rapid onset with ncurastheniform or 
hysterical symptoms, or with those of mania, .TAelanchoIia or copfusiou 
In any case, with the disordered conduct and with the expression of morbid 
notions, there will jnobahly be found the somatic symptoms of anorexia, 
constipation, loss of weight, anaunia, headache, insomnia and occasionally 
elevation of temperature. 

Hysteriform and epileptiform convulsions are not uncommon in the early 
stages. In some cases apoplectiform seizures with sul)8equent aphasia and 
hemiplegia occur. The palsies arc. as a rule, transient and in fhis respect 
resemble those of general paralysis of the insane. In a few rare cases, such 
seizures have been the first symptoms of the disease. • 

Physical signs are often, but not invariably present. General sensibility 
and that of the special senses often appear diminished, though it always 
remains doubtful whether patiejits do not in fact feel quite acutely, though 
psychic inhibition pfeveAts them from showing that they feel. The nicchanical 
excitability of the muscles and nerves is sometimes increased. The tendon 
reflexes are usually increased and the cutaneous diminished. • In catatonia, 
and occasionally in^other forms, muscular rigidity is present. The pupils 
are usually dilated and sometimes display a transient irregulaiity and de 
formity of contour ; thiey are not infrequently sluggish in their reaction to 
various degrees of light and to other nervous and mental influences. The 
paradoxical reflex to light may be present. Cyanosis and coldness of the 
extremities are common. (Edema of the dorsa of the hands and feet and 
of the cheeks is sometimes found. Over the oedematous areas there may 
be superficial erosions. Dermogr^hism hao occasionally been observed. 
The pulse-rate is variable, sometimes low, sometimes high and sometimes 
alternately high andJow. The bteod*pr^scnts the appearances of a chlorotiS 
type of anoomia so far as the red corpuscles are concerned. In the^cute 
stages there is a moderate leucocytosis, the increase being chiefly^n the 
polymorphonuclear and the large mononuclear corpuscles. With an 
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approach to recovery the blood c^unt tends to hpproximate to the normal. 
In stuporose states a lymphocytosis and ant increase of eosinophil cells occur. 
In females the menstrual flux is suppressed or at any rate irregular. The 
menopause occurs early. ^ The quantity, of urine is slightly diminished. 
The excretion of chlorides is increased, of phosphates remains !hormal and 
of urea is diminished. Albumin is sometimes found. The excretion of 
methylene-blue is retarded?^ ^ 

HilBEPHRkNIA 

Definition. — Etymologically the term means the insanity ef youth and 
is expressive of nothing.else than adolescent insanity. There are, however, 
varieties dementia prsecox, and hebephrenia is conventionally used as 
the name of one of them. 

Symptoms. — Symptoms commence in the majority of cases during juven- 
ility or early adult life and in a small number of cases in childhood and middle 
age. The onset may be by scarcely perceptible stages, the patient slowly 
becoming idle, obstinate and indifferent and displaying symptoms of general 
ill-health and failure in nutrition. On the other hand, the earlier symptoms 
may simulate those of hysteria. As the disorder piogresses symptoms of 
confusion develop and the patient’s ideas of his relationship with time and 
space become muddled. « He may by word or action express delusions alike 
absurd, puerile, vague, transitory and not systematised. These may corcerr 
his body which he believes to be changed in some way ; or his personality has 
become altered ; or they may be persuasions that he is guilty of some crime, 
persecuted, or is wealthy and of importance, or may turn upon religious 
or sexual matters. Masturbation is commonly practised with great fre- 
quency and, if possible, unrestrained intercourse with the other sex is obtained. 
Hallucinations are frequent. The result of the delusions, the hallucinations 
and the confusion may be seen in restlessness and agitation With such 
symptoms^ there may also occur grimaces, attitudiiiisation, mannerisms, 
the frequent performance of some apparently purposeless movement or 
serieh of movements, the constant repetition of words and sentences, senseless 
laughter, impulsive violence and emotional ein])tine88 which in general 
characterise dementia prsecox and which in part diffeientiate hebephrenia 
from confusional insanity occurring in young persons. The suggestibility, 
stereotypy anffi negativism which will be dealt with under catatonia may 
also be present in h^ebephrenia. Symptoms such as these may last for years 
or may in some cases remit or intermit. As time goes on the patient appears 
to get more and more demented, loses touch with th? outside world and lives 
the mere passive life of the vegetable rather than the more active one of the 
animal. The degree of dementia as estimated by loss of memory and power of 
ideation is difficult to estimate, since from time to time the patient may show 
^igns of an intelligence whose existence would otherwise scarcely be suspected. 
The mental faculties passing under the names of affectivity, appetency and 
will do not, however, after the earliest stdges give evidence, even occasionally, 
of their existence. It is because of this peculiar and partial incidence upon 
the mental functions that the terms ** folie discordante ” and “ schizophrenia ” 
have Giden suggested as appellations alternative to dementia prsecox. Some 
authorities describe a ** simple ’’form of dementia prsecos and mean thereby 
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a condition in whicb there 4 ai slow decline of capacity, commencing at the 
• time of juvenility, and not marked by the Aore striking symptoms of mental 
disorder described under the above heading ^f hebephrenia. 

CATATONIA 

Symptoms.— Thii^variety of (feyientia praecox^ay commence in the same 
ways as hebephrenia, ^r occasionally wi& stupor or one or moiQ of the 
symptoms now to be described or/ more Ifuequently, with such symp- 
toms conjoined with those descriUbd as {^culiarly characteristic of hebe- 
phrenia. ^ 

One of the most striking of these symptoms is negativism. In this there 
is what appears to be a pig-headefl opposition to tS^tions suggested to#the 
patient for performance. He declines to get up from or to go to beef ; to dress 
or to undress ; to eat or indeed to do anything unless he is compelled by 
superior force. This resistive attitude extends in some cases to an opposi- 
tion to the patient’s own needs — for instance, he will not go to* stool, or pass 
water, even though such actions would appear imperative. As a further 
extension of this attitude the patient will sometimes not only decline to carry 
out what is required of him but proceeds to do the exact opposite. As an 
explanation it has been sujjgested that negativism is a defensive measure on 
the part of the patient to hinder the operation of an external influence upon 
his own personality. The next most proiiouncefl 8ym])tom is suggesti- 
bility. This may or may not be curiously mixed with negativism, though 
superficially the two states are very different. In it tJicre is a tendency 
to accept and to act upon any suggestion coming from without. Patients 
are slavishly obedient. The limbs are as pliable as wax and preserve any 
attitude imposed upon them. Movements seen, or noises heard by patients, 
suggest imitation and they will adopt the poses or movements of those about 
them (echopraxia) or repeat words and sentences (echolalia). It may, how- 
ever, be noted that it is only the suggestion to perform more or less futile 
or indifferent actions which is accepted. Suggestions to carry* on useful 
lines of conduct are ignored. Stereotypy is another common symptom, and 
patients will take up some attitude, or repeat some movement, 'woitl or 
sentence perhaps for hoqrs together. 

In bed a catatonia patient may lie tightly curled up or on the flat of the 
back with limbs rigidly extended and the head uncomfortably raised from 
the pillow. When up, the patient remains in some one attAude, kneeling 
or standing on one l<ig, or on tiptoe, or ho sits on a chair in an odd or uncom- 
fortable-looking attitude with his arms in some favourite position, perhaps of 
contortion, and his face Set in an expression df fatuous pleasure or depression 
or contempt. If the patient walk it will probably be up and down a short 
length of ground or round a small circle and perhaps with an odd mannerism 
of gait. He may walk on his toes, or on his heels, or effect progress by a 
series of hops, by alternate long and short steps or by a step something like 
that of a polka. If asked to shf^e hands, he will do it with a sort of 
difl5dcnce, without an answering pressure, the elbow b^ing kept to the sid^ 
and the hand and fiifgers extender. If the patient says anything at all, he 
will probably repeat words and sentenced which seem to have no reference 
whatever to the actualities of his situation (verbigeration). He may^vent 
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neologisms, or words composed of the senseless juxtaposition of the syllables 
of words really in ^se. At time! the patientjj is quite mute for months or 
years. The handwriting is often strange and affected. Flourishes and 
hieifoglyphics are frequent. Words and sentences are repeated and under- 
lined. In a few rare ci^i^s the letters ar/? so formed that the writing can 
only be read in a mirror. The written matter is often surprisingly good, and 
does not indicate such a decree of men taj deterioration as might be expected 
from the patient’s general conduct. 7f asked for a/i explanation of their 
oddities patients often canneft account* for them or state they are compelled 
to perform them. Emotional injfifferende or apathy, absence of feeling for 
relations and friends, for propriety and decency, diminulion of spontaneous 
and voluntary attention, and absence of will coexist in the early stages, 
andc often for years, \^'lth a high degil'e of intelligence and with intact 
memory. "’After some considerable time, pcrliaps amounting to many years, 
the appearance of dementia is more established and the capacity for intel- 
lectual effort and memory of reproduction seem seriously diminished or 
indeed abolished. 

f Course. — The course of catatonia is a long one. Patients may continue 
in the same state for years. At times symptoms abate and the patient 
seems to wake up. His memory and his intidligence may be found during 
a remission not to liave been impaired. There are in catatonia occjisional 
phases of agitation and wdtJi them an increase of grimaces, al'surd actions 
and vei’bige ration. Occasionally there may be impulsive destructiveness or 
violence. 


Paranoid Form 

This form commences at the same time of life as the other two or perha 2 )s 
a little later. 

Symptoms. — The onset is rapid, and the delusions which are a marked 
feature and give this variety its name, at once attract attention. They 
may be hypochondriacal, perhaps with ideas of bodily change into some 
foreign substance, or into some animal, of persecution, sinfulness, financial 
ruin or grandeur. They are generally acconiiianicd by hallucinations of 
the various special senses. 'J'lie delusions iire more fixpd than those met 
with in hebephrenia and tend to systematisation, but tlicy are not so fixed 
or so systematised as those of chronic delusional insanity. At first, the 
delusions and hallucinalions produce agitation, depression, exhilaration or a 
trance-like state and, according to the dominating idea of the moment, 
the patient will probably conduct himself with arrogance, shrinking timidity, 
or with suggestive coyness or as if in ecstasy, but emotional activity soon 
passes and leaves behind indifference. At this stage, or earlier, such evidences 
of automatism as stereotypy, verbigeration, grimacing and mannerism will 
appear. Dementia ensues after a very varying period. 

Course. — Dementia praecox may begin with symptoms of one type and 
during its couTse those of another may der^elop. The advance in the severity 
cf symptoms may be^very gradual, wijhoqt remission or marked exacerba- 
tion, or it may be rapid. In some eases, notable exacer'bations are frequent 
and a% followed by remissions, in each of which the patient is found to 
occupy a lower intellectual level than before. Whether gradually or after 
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many exacerbations, the patient eventually arrives at a condition of 
ajiparently profound dementig,, in which, however, there^ may appear from 
time to time evidences of a degree of memory anrl intelligence which suggest 
that the dementia is more apparent than real. Often after the subsidence 
of the morp acute symptoms, thg patient is foui£| capable of some useful 
though humble employment. In other cases, the aWement of the severity 
of the symptoms is very great, •and indeed total disappearance of symp- 
toms is not unknown. ^ Tho term ^ (V^meiftia ” iiS the title of the affection 
must therefore not be taken to mean* that decaentia is a necessary part of 
the disorder, or that t he appearance of dt^pentia always corresponds to real 
mental extinction. 

Treatment. — Where a child is known to be predisposed by heredity and 
his character or mental equipment's abnormal in sifme way, particular ^are 
should be taken over his education. Overwork, physical or mental* emotional 
excitement and the infections should be assiduously avoided, and the educa- 
tion of character such as to prevent the development of self -absorption, 
vanity and introspection and to promote self-control and unselfishness. On 
the appearance of pronounced symptoms, or earlier if possible, the patignt 
should be put to bed and every effort made to improve the general health. 
The amount of food taken, the action of the bowels, the weight, and the 
length and quality of sleep are all most important matters to which atten- 
tion should be paid, h^od should be ample and of high nutritive value. 
Rest, diathermy and strychnine a{)pear to raise tlic*rate of basal metabolism. 
It is well, however, to be cautious in the administratio^n of strychnine if 
the patient is at all excited. Purgatives or aperients should at first be 
regularly given, or colonic irrigation erii])loyc(l. until tlicre is no doubt that 
the constipation, which almost invariably exists, has been relieved. No 
reliance should be placed on tlie ])atient\s reports as to the bowels, and the 
dejecta should be inspected. If the sleep be poor, hypnotics should bo given, 
not with unthinking routine, but they and the dosage should be varied, and 
by experiment the minimum necessary dose which best suits the patient 
discovered. So far as possible, the patient should spend his tinic^n the opqp 
air, his couch or bed being arranged in a garden, on a veranda or near an 
open window. Attempts at suicide, though infrequent, should be prevfiiitcd 
by constant watching and the removal of every thing the patient might use as 
a weapon against himself. Jf his bed be near a window on any but the ground 
floor, arrangements miLst be made to hinder him from throwing himself from 
it, and for tliis purpose light wire netting may be used. The leSgtii of time the 
patient is kept in b<id should depend on the progress made. If im])rovcnient 
be obtained, convalescence should be prolonged and the patient onlygradually 
permitted to increase Ms activities. At thft stage, occupation therapy may 
be commenced, and consists in getting the patient to learn some handicraft — 
for instance, sewing, knitting, basket-work, rug-making, modelling, gardening, 
or carpentry. In this way the emptiness of life, so marked a feature in 
^ the institution career of chronic patients, may be mitigated. In contrasting 
the condition of patients suffering fj^m dementia prsecox upon whom constant 
individual attention cannot be bestowed with that of thpse who are more fortu- 
nate and have had the advantagc*of tfie ^lardianship of a good and wise nurse 
to themselves, it is difBcult to avoid th'e conclusion that skilled individual 
attention has an enormous therapeutic influence. Patients so circuifitanced 
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can often, by the psycho*therapeutic influeni^^of a healthy mind properly 
applied, be restored to at least d considerably degree of mental health and 
can be kept at that level. Un«fortunately, few can afford such attention, 
while on the other hand a sufficiency of the qualities of patience, charity, 
knowledge and skill rer^liired in the nu^se is rarely present m any one 
individual. The pity of a diagnosis of dementia prsecox lies in the thera- 
peutic hopelessness at once engendered ^tttereby. Nevertheless, experience 
teaches that treatment on^ the livies ^bove suggested does much to stay 
progress towards that mental (legrada'cion which too frequently is regarded 
with fatalistic resignation. / ^ 

The treatment of patients by the induction of malaria has been attempted, 
and in some cases temporary improvement has followed. The Vesults, how- 
eveii have been less encouraging than similar treatment in cases of genera] 
paralysis cK the insane. 

When dementia has apparently definitely set in, the somatic functions should 
still be watched and regulated and attempts should be made to make use ol 
such mental activity as may still be left. 

^Paraphrenia . — Of late years the term paraphrenia has been introduced 
to indicate a mental di order having resemblances, on the one hand, to 
paranoid dementia jiraecox and, on the other, to paranoia. During the 
early stages of paraphrenia it is impossible to distinguish between it and 
paranoia, but later on exaltation of self with delusions of grandeur are more 
markedly a feature of palanoia than of paraphrenia. The paranoic patient 
is, however, less aggravated and influenced by delusions of persecution than 
is the paraphreniac ; is somewhat more reasonable and controlled in his 
dealings with those he holds to be his persecutors and enemies ; and tends 
rather to halt at a certain stage in the development of his disorder than to 
pass, as does the paraphreniac, through increasingly extraordinary delusions 
and hallucinations to dementia. The paraphreniac, in contrast to the patient 
suffering from paranoid dementia prsecox, does not show the emotional 
vacuity which is so marked a feature in the latter. 

, The distinction in practice between paranoia, paraphrenia and paranoid 
dementia prsecox is often of extreme tenuity ; nor do descriptions found in 
literature •present anything like clear pictures of decidedly separate morbid 
entities. 

• % 

DELUSIONAL INSANITY ; SCHIZOPHRENIA 
c 

Delusional insanity or paranoia is an affection in wlijph delusions, gener- 
ally of very gradual growth, persist for long periods, usually until death 
or the patient’s mental extinction in dementia. t 

Etiology. -*-In many cases, but by no means in all, there is a family 
history of mental or nervous disorder. The age at which symptoms manifest 
thenii'>elves for the first time is, as a rule, early middle life. Usually they 
appear quite insidiously, but occasionally seem to date from some bodily 
or mental stress. Some find the cause of paranoia in reaction against 
inadmissible phantasies, the resulting self-accusation being diverted from 
t'he self and f^tened upon others. ^|AaVked delusions oocur in some cases of 
senility, but are not so fixed nor are they systematised in the same way. 

Patkology. — In cases of long standing in which dementia has occurred 
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the brain shows degenerative changes. In many cases nothing of a morbid 
character has been found. * ^ • 

Symptoms. — The basic mental characteristics of the patient, shared 
with many persons who do not become more pronouncedly morbid,* are 
touchiness^ a tendency to see in tiie words and com|uct of others endeavours 
to slight Jum, suspicion, reserve and no small degree of vanity. Persons 
exhibiting these peculiarities are*cQramonly enough met with in the ordinary 
business of life, and a certain few of tiieni are jecognised as eccentric^ without 
being regarded as insane. In those about t(P suffer from delusions, these 
characteristics slowly become morft markfid. Whether as a result of illness 
or worry, oj of those disappointments which arc so common in early middle 
life and which blunt the edge of earlier hopes, or (juite independently of any 
obvious cause, the patient develojfi vague feelings df something being amiss. 
In seeking for an explanation, he may decide the feelings are due to some 
disorder of his alimentary or genital or other system, and a hypochondriacal 
turn may thus be given to his mental twist ; or, on the other hand, he may 
be suspicious that his relations with society, or with some group of society, 
or with some particular individual, have become warped through the agency 
of some one who owes him a grudge or has a mischievous and inexplicable 
desire to do him an injury. The patient becomes at once both more intro- 
spective and watchful of the behaviour of those with whom he comes in 
contact. lie analyses what tiiey do and say, and secs in trivial acts and 
words a meaning having reference to liimsclf. Tropic, he supposes, point 
at him or look at him with contempt, or smile as he passe# or whisper to each 
other about him. To avoid these annoyances, the patient may frequently 
change his residence, or leave homo and w'^andcr from place to place, seclude 
liimself or complain to the police. At this stage the vague feeling of being 
worried and annoyed by some one or other, who may be no more closely 
defined than as “ one ” or as “ they,’’ becomes a more definite delusion of 
persecution by some body of persons, as, for examjde, “ the secret police ” 
or the Jesuits, or some one person upon whom the patient fastens as the 
author of his wrongs. Patients’ explanations of these fancies are* often very 
ingenious, and such skill do they sometimes display tliat the detection of 
flaws in their arguments is most difficult. Not infrequently th^y induce 
others to regard them , as real •martyrs. In most cases, hallucinations of 
hearing, taste, smell and general sensibility now develop, hallucinations of 
sight being extremely rare. The patient hears the voices ^of his enemies 
insulting him, the sound of their voices being conveyed to* him in extra- 
ordinary ways, peshaps, for example, by wireless telephones. He may 
allege persons climb up to his windows at night, or liidc themselves in the 
ceiling, for the sole purpose of worrpng him* with their insulting or obscene 
remarks. Some patients stuff their ears with cotton- wool to avoid hearing 
such voices. At times patients complain their minds are read and their 
most intimate thoughts are repeated aloud, or that they arc compelled to say 
words and sentences, usually obscene, put into their mouths against their 
will. Such a symptom goes by the name of a “ psycho-motor ” hallucination. 
Hallucinations of smell and taste are employed by the patient to demonstrate 
that his food is poisoned or an endeawour being made to kill him with 
noxious fumes. Hallucinations of general sensibility suggest to the pa^nt he 
is being electrified or acted upon by some mysterious agency. Hallucinations 
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in connection with the genital orjgans are freqiipnt, and patients complain 
they are sexually aJfeaulted or their organs are, tampered with, perhaps with 
a view to rendering them impotent. They frequently invent words which 
they think descriptive of their state or of what they think is being done to 
them, and which consist (ff%, curious medley »of syllables derived frojn scientific 
terms. For instance, a patient may allege that he is being “ tortified ” or 
“ telepathrayed.” Having ^decided who their ene^iies and the modes 
by which they are persecuted, patients /proceed t© defend themselves, some- 
times by flight and concealment and sometimes by the radical method of 
homicidal assault. This class of c^atient the most dangerous of all. He 
has perhaps effectually concealed his disorder, or at the least has avoided 
certification, has waited his opportunity and has cleverly elaborated the 
proposed attack. They**are not as a rul6' suicidal, though some have been 
known to kill themselves to avoid persecution, and some others with a view 
to putting their persecutors in the wrong. At a later stage the p.atient’s 
ideas as to his personality become changed in a grandiose direction. He 
opines his position in the social order has immensely improved, and he puts 
for«[7ard pretensions he is a king, or his wealth is enormous, or he has gathered 
up all power and .wealth into his hands and is a god. Some explain this 
transition as a sequence of the ideas of persecution, the patient imagining 
that one so much persecuted and thought about as himself must iicccssarily 
be some one of very considerable impoilaiice. As time goes on the hallu- 
cinations appear to become less well defined. The i)atient may continue to 
talk of his wrongs alid the tortures which are inflicted upon him, but he appears 
to do this as a habit and to take them as a matter of course. 

Course. — It remains a moot point whether or not delusional insanity 
always terminates in dementia. In many cases, intelligence of a high order 
remains for many years, and in its possession the patient dies of some physical 
disorder. In others, there arises a slowly progressive deterioration, and this 
is perhaps more likely to occur in those cases in which symptoms appear 
earlier than is usual and in wliich systematisation is not much elaborated. 
In any case the course of the affection is very prolonged. Very few cases of 
recovery are on record, and as a rule it lasts as long as the patient lives. 
Remissions and exacerbations are frequent, the latter often being provoked 
by some accidental illness or some real cause of wo^ry and anxiety outside 
the delusional system. 

The above (Jescription is an outline of the most common form of delusional 
insanity. In some cases the delusional system centres round the patient’s 
own body and the fancied disorders of its various systems. He may allege 
he has cancer, tubercle, syphilis or some obscure affection which cannot 
be diagnosed. , Whatever the disease, the patient becomes absorbed in its 
supposed symptoms and can talk and apparently think of nothing else. 
Doctors, charlatans, and various “ cures ” arc tried one after the other, but 
the patient remains convinced that no one understands his complaint and 
no one can do him any good. 

In other cases, religion forms the basis of the disorder. The patient may 
announce liimself as a prophet or the ^founder of a new religion, and may 
regard his hallucinations as evideirce of divine reveliftion. The litigious 
parandtj^c brings suit after suit in the courts against those who he supposes 
have aggrieved him : no decision of any sort ever satisfies him. The political 
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paranoiac has firm belief in, some nostrum he is convinced will set right the 
wrongs of some section of society. Delusions in the fielS of love are apt to 
be a most serious annoyance to the object* of the patient’s affection. The 
patient by letter- writing, presents and i)er8onal attention becomes sudh a 
pestiferous,nuisance that the assistance of the policf has to be invoked. In 
other cases, the patient erroneously believes himself or herself to be the 
object of some unfortunate perso^i’s love^ and jnay seek police protection 
from an anticipated abduction by S(ime one^who may even be ignorant of 
his or her existence. Delusions of Jealousy maj^ be the most marked symp- 
tom in some cases, the object of suspicion oeing liable, if he bestow a casual 
glance on apy other woman than the patient, and even if he happens to 
sit next to one in a church or theatre, to torrents of abuse. 

Treatment. — The child of sifspicious and todchy character reqaires 
especially carofiiJ ediicaliojial lianciling. Judicious Iraining in tbe society of 
those of his own age and a little older, healthy com])etition by which he will 
find Iiis level in work and play, and lessons whicli wdll teach him to unbosom 
himself and not to nurse his grievances, real or su})posed, will all assist to 
form a point of view little favourable to the growth of delusions. On 4lie 
otlior hand, it must be remembered, many a child of sensitive disposi- 
tion rolires into himself when exposed to the not too kind society of his 
scliool-fellows, and from that retirement may never emerge unless taken 
in hand by an adult wlio understands him. is in such a defensive 
position the soil is prepared for seeds which* may afterw^ards 'develop 
into delusions. • 

Jn tlie early stages of the disorder something may be done by analysis 
and tactful influence to neutralise the morbid bent of the patient’s character, 
but wdicri ilic delusional system has become established little avails to over- 
throw^ it. So long as tlic patient’s behaviour is not a nuisance to society 
and harmful to liimself, certification is not indicated, but on the smallest 
sign that the patient feels resentfully towards ajiy person or body of persons 
whom lie regards as hostile to him, it is as well t-o certify, seeing that the 
step bctw'ecn sucli resentment and retaliation is but a short one. In this, 
as in all mental disorders, careful altention to the physical health ,is of 
importance. 

IDIOCY; IMBECILITY; EEEBLK-MTNDEDNESS ; MOBAL 
IMBECILITY; OEGENEBACY ; OLICOPHHEWIA 

Definitions. — Ilic following definitions of idiocy, imbecility, feeble- 
mindedness and moral imbecility are derived from the Mental Deficiency 
Act, 1913. They were made for the purposes of the Act, and are convenient 
and as correct as any hitherto Jilternatively proposed. 

Idiots are persons so defective in ifiind from birth or from an early age 
as to be unable to guard themselves against common physical dangers. 

In imbeciles, the mental defect, existing from birth or from an early age, 
does not amount to idiocy, but rejiders them incapable of managing them- 
selves or their affairs^ or of being faufjht to do so. • • 

Feeble-minded persons are those wl^se mental defect has existed from 
birth or from an early age, but does not amount to imbecility, ygf is so 
pronounced as to require care, supervision and control for their own pro- 
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tection or that of others, or, in th^e case of children, ard those who appear 
to be permanently incapable of receiving proper benefit from instruction in 
ordinary schools. * 

Moral imbeciles are those who from an early age display some permanent 
mental defect, coupled ^iilSh strong viciouar or criminal propensities, and on 
whom punishment has had little or no deterrent effect. 

The Mental Deficiency ^t, 1927, more^ cliosely defin^ “mental defective- 
ness “ as a condition of arrested of incomplete development of mind existing 
before the age of eighteen whetiher arising from inherent causes, or 

induced by disease or injury. * 

The classification of the first three states obviously merely consists in a 
useful grading of mental capacity, persons presenting a total or an almost 
total' absence of intelligence being called idiots ; those with rudimentary 
intelligence, imbeciles, and those with yet a larger amount of intelligence, 
feeble-minded. 

iEtiology.~The causes of mental defect may be conveniently divided 
into those operating before, at the time of, and after .birth. 

•A family history of mental or nervous disease and especially of epilepsy 
is very common. Consanguinity of the parents has been supposed to be a 
cause, and it might be as well, with a view to the elucidation of the 
supposition, that a study of the products of incestuous unions should be 
systematically undertaken. 

Alcohol and other intoxicating agents, operating in either parent or in 
both, before or at*-‘the time of conception ; infections, especially syphilis, 
in either parent at the time of conception or in the mother during gestation ; 
and emotional shock, worry, accident, physical disease or alcoholism of the 
mother while pregnant, are all alleged causes. The Wassermann reaction 
is so frequently found to be positive in the mentally defective, that it seems 
probable syphilis plays an even more important part than has hitherto 
been suspected. 

At the time of birth, prolonged labour, and other anomalies of parturition, 
and the usd of forceps appear in some cases to have had a disastrous effect 
upon the cerebral cortex of the child. 

After the birth of the child, infections or accidents associated with con- 
vulsions, meningitis and encephalitis seem to arrest a <^evelopment whicl 
until then had proceeded normally. The hydrocephalic variety occurs as tht 
result of imperfect circulation of the cerebro-spinal fluid, whereby it is col- 
lected and dammed up in the ventricles of the brain or upon its surface within 
the meninges, and by its pressure interferes with proper ^development. This 
imperfection of circulation is due to closure of the foramina between the 
various spaces containing the fluid, in some cases brought about by inflamma- 
tion and in others by congenital defect. In the case of endemic cretinism 
climate, soil, character of the watei supply, bad hygienic surroundings, 
heredity and consanguinity have been assigned as causes. There is no doubt, 
since the improvement of sanitary conditions in some of the districts in which 
cretinism has been endemic, that the incidence of the disease has been less. In 
sporadic cases, alcoholism, syphilis, tuberculosis in the parents and infections 
of the mother during pregnancy are alleged causes. It Has been conjectured 
that irf some cases a thyroiditis has occurred during an infection and this has 
resultea in subsequent atrophy of the gland. 
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In the Mongolian type of iSiocy, syphilis and tubercuiosis in the parents, 
and emotional shocks, frights, 'Worries and il^-health occurring to the pregnant 
mother have been presumed as causes. This type appears accidentally in a 
family in whom there is no history of nervous ^pr mental disorder, ^he 
affected cUldren are often amonl^ the younger nilmbers of large families, 
the mothers being somewhat ad^ranced in life. Hence maternal exhaustion 
has been proposed as n cause. • » » 

Pathology. — The &hape of the ycull varies. It may be acroCephalic, 
platycephalic, plagiocephalic, scaphpcephayc, macrocephalic or microcephalic, 
the last form being the commonest. In s6me cases the sutures ossify pre- 
maturely, aitd in others either later than normal, or never. Except in hydro- 
cephalus and in a few rare instances in which the b^in is larger and heavier 
than normal {hypertrophic sclerosis), its size and weight are diminihed. *The 
hemispheres are sometimes unequal in size, one being atrophied. In a few 
cases, an important part of the brain, as, for example, the corpus callosum 
or the central masses of grey matter, is absent. There may be hydrocephalus 
or porencephalus, that is, a cystic degeneration of the cortex, or scattered 
nodules of sclerotic tissue, of the size of filbert-s ; or certain of the gyri majf be 
small or absent and the sulci between them wide and deep. The grey 
matter may be unduly hard or unduly soft, and there may be signs of a past 
meningitis or encephalitis. Histologically, the nervous tissue cells are 
reduced in quantity and degenerate in quality^ • while the fibrous tissue 
elements are increased. ^ 

In amaurotic family idiocy the anatomical changes are those of a primary 
degeneration of the cell bodies of the cortex, the most completely affected 
parts being the interfibrillar protoplasm. 

In cretinism, ossification of the sutures of the skull is late and the bone is 
thicker than normal. The dura mater also may be thickened and more than 
usually adherent. The volume and weight of the brain are diminished and 
the cortex, corpora striata, cerebellum and medulla but ill-developed. In 
many endemic cases the thyroid is enlarged, with a superabundjpice of con- 
nective tissue, or cystic degeneration may be present. In otlier endemic cas&s 
and, as a rule, in those that are sporadic, the thyroid is atrophiqd avd its 
glandular elements replaced by fibrous tissue, with a general proliferation of fine 
subcutaneous connective tissue ; the walls of the blood vessels are thickened. 

In the Mongolian type the cerebral cortex is quantitatively diminished 
and its structure is less complex than normal. The cortical cells are less 
thickly set. The sulci are not so numerous. The cerebellum, medulla and 
cord are likewise difliinished in size. 

Symptoms. — The yiost profoundly affqpted idiots are mindless. Their 
special senses, when present — for they are often defective or absent — convey 
impulses which are not transformed into perceptions : in other words, there 
is no mind to refer sensations to external objects. No judgments, even of the 
most elementary sort, are formed. There is no liking, disliking, memory or 
desire. The instincts of the brute are absent. Patients such as these 
are incapable of sitting up or walking, and taking food resolves itself into 
a reflex act which. occurs whe« a •foreign body stimulates the mucofis 
membrane of the tongue and pharynxt They are completely incojqxinent ; 
often congenitally deformed, rickety or suffering from hemiplegiai«aiplegia 
or paraplegia. Rumination, athetoid movements and meaningless noises 
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form their only mpdes of activity. The fa^e is expressionless or foolish- 
looking, the lips not properly opposed and s^iva dribbles from the mouth. 
Strabismus, cleft palate, liare-lip and anomalies of trunk, limbs and genitals 
are frequent. Such patients do not develop and die early. In rather less 
extreme cases, patients after a time recogrfisc their attendants and dislike to 
be absent from them. They may, perhaps,* bo taught to control the bladder 
and the rectum and to feeci: thenvielves. ^ They may have preferences as to 
their food, and even be able Jo^say a fc^ words or seiftences. Beyond these 
few likes and activities, there is vo evidence of mental function. In some 
patients, sexual instincts are eaVly developed, and they will masturbate, 
display their genital organs in public, and run after members of«^dle opposite 
sex quite shamelessly. ,The temper is often easily roused and conduct may 
bo violent.! Many are epileptic. In a few cases, amidst a desert of mental 
sterility, some one faculty, as for music, or arithmetic, or memory, is found to 
be abnormally well developed. 

The addition of various faculties and improvement in their quality may 
result in the higher grades of imbecility and feeble-mindedness and it is 
un&eces.sary here to describe these in detail. Some imbeciles have sufficient 
faculties to enable them to be converted by education into harmless and 
happy members of institutions for their like, or even of their own families, 
while the feeble-minded may be taught some simple occupation and so may 
become not wholly economically useless to the community. 

Intelligence test^^ have been devised for the purpose of comparing the 
mental state of defective children with a standard of attainment ascertained 
by experience to be approximately correct for the normal child. Essentially 
the tests consist in attenifits to measure the powers of perception of the 
defective child, his capacity to assimilate the rudiments of scholastic educa- 
tion, to perform actions more or less comiilioated, to solve very simple 
problems and to develop elementary abstract ideas. Sets of questions and 
problems arc arranged in order of increasing difficulty, the most easy being 
those which should be answerable by the normal child of three or four. If 
the child cannot answer the set of questions proper to his age, but can only 
deal v;ith .those proper for a younger child, he is set down as being of a mental 
age by so much less than his real age. lljs development is at any rate 
regarded as delayed. 

^ Mongol Type 

In this type the palpebral aperture is narrow and alniond-shaped and its 
long axis is directed downwards and inwards, while at its' internal corner the 
epicanthic fold of skin concealing the caruncle is evident. The nose is snub 
with the root flattened out, the malar eminences are advanced and the skin 
over them red. The oral aperture is small, but the lips large. The tongue is 
large and rugose and tends to protrude. The upper parts of the ears over- 
hang the lower. The head is small and round and the sutures often remain 
patent. The arch of the palate is high and narrow, with a median groove. 
The teeth are usually carious and may be placed abnormally. The signs of 
rickets are often present. The abdomen is pendulous and protuberant. The 
handstand feet are short, broad an^ thick, the fingers taper and the little 
finger i&- often radially deflected. Ligaments around joints are slack. The 
genitals and mammse are small. Congenital cardiac lesions are common. 
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The degree of meiftal deficaeicy is profound, though the patients tend to 
show a little more affection# than do otner types, ana are less irritable. 
Development is very slow and death usually occurs early, often from 
tuberculosis. * 

♦ CAtstin Type 

The arrest of development oAjurring in this type is probably due, for the 
most part, to thyroi(?insufficiency. ,, This 'gland is occasionally enlarged, but 
in most cases atrophied. The mental conditicn varies and there is more or 
leas idiocy, imbecility or feeblc-nhndcdril|j5s. The head is generally large, 
especially in the occipital region. The face is podgy in appearance, the root 
of the nose tieing flattened, the eyelids puffy and obscuring the eyes, the lips 
thick and open and dribbling is cotnmon. The tongue is large and the teeth 
carious and ill-placed. The neck is short and stubby, and the supA-clavicular 
fossae are filled in or converted into protuberances. The abdomen is large, 
the legs arc curved as in rickets, and the hands and feet large and splayed. 
The skill and hair are dry and harsh, and the latter is scanty. Everywhere 
there is an oedematous appearance, the feeling imparted to the finger^ on 
pressure suggesting, however, elasticity rather than the dough-like yielding 
resistance of oedema. The extremities are purple in colour and cold to the 
touch. The genitals are small. The respiration and pulse rates are slow. 

For the treatment of Cretinism, see p. 503. 

. • 

Amaujiotic Family Idiocy (see p. 157^£). 

Epiloia 

Under this term arc included cases in which fccblc-mindedncss and 
epileptic fits occur in assoeintion mth adenoma sebaceum, fibrous nodules 
of the skill, nodular sclerosis of the brain, and renal tumours. 

MiCKOCEPnALto Type 

The small size of the liead is the outstanding feature. The face is like 
tliat of a monkey, and the cars are large and protrude laterally. , # 

t 

• • Hydrocephalic Type 

The head is large and may be gigantic, the face remaining about the 
normal size. Patients may b(^ of very good and indeed ol'normal mental 
development, but, in most instances, are defective. As a rule, some elemen- 
tary moral and social notions are present, but the will-power of patients is 
feeble and they arc oft8n absurdly vain, lliey are not long-lived. 

Mental defect is frequently associated with the hemiplegia, diplegia and 
paraplegia of infancy. Its grade varies widely and depends on the amount of 
damage the cortex cerebri has sustained. 

Treatment. — Treatment consists in patient and systematic endeavour 
to make the most of such mental, power as mfiy be present. Patients are 
roughly divided into the educable and the ineducable, J)ut it is undesirable Jo 
class them until sortie educative*effort has been made by properly qualified 
persons. Even the seemingly most unptomising cases may in some instances 
have elementary notions of the control of the sphincters instilled iflto them 



1840 ‘ PSYCHOLOGICAL MEDICINE 

Others can be brought into some sqrt of rudimefitary relatfon with the external 
world by laboriously teaching the^m such physical qualities as weight, rough- 
ness and smoothness, hardness an'cl softness, colour and shape. They may be 
taught to learn the feel of^ the ground by their feet, of the upright position 
and of motion. Some mfiy be made eventually to stand upright Nid even to.^ 
walk. Similarly the hands may be educatfud so that the patient may feed ^ 
himself, dress and undress, wash, use such simple tools aijiia broom or scrubbing 
brush or,” in the higher grades, exercise ^me handiwork such as laundry work,, 
basket- or shoe-making. It is selcjpm in Ijhe home circle that skill and time 
can be found for the conduct of such education, and patients have far better 
chances in special schools or institutions. The somatic health requires careful 
attention, and mental progress will largely be proportionate to the physical 
standard that can be attained. 

Moral Imbecility 

Symptoms. — Among the insane, improper and criminal conduct is 
fre(j[uent. It may be due to impulsiveness ; that is, as it is customary to 
explain the matter, to the operation of automatic centres acting indepen- 
dently of, and indeed perhaps in opposition to, the highest centres subserving 
judgment and will. In the automatism of epilepsy we have the most striking 
examples of the achieveruient of complicated actions, even over considerable 
periods 6f time, in the seeming absence of the patient’s usual personality. 
In such a state crime of a complicated sort may be committed. In 
psychasthenia and other disorders, obsessive or imperative ideas which force 
themselves into the field of the attention and usurp it, may issue in action, 
perhaps of a criminal character. The systematised delusions which occur 
most pronouncedly in chronic delusional insanity and to a less extent in 
confusional insanity and dementia praecox, may, for example, prompt the 
patient to rid himself of his supposed enemies by homicide. The delusion 
of the melancholic that his family is hopelessly ruined, may lead him to 
murder its members to save them from the miseries of destitution and 
starvation. A sexual pervert may commit crimes in satisfaction of his 
abnormal tastes. An imbecile or feeble-minded person may commit an 
act, say, of incendiarism, without having sufficient senpe to appreciate its 
con.sequences, or the person in a state of acute confusional insanity may 
perpetrate a erme because he is at the time too muddle-headed to know 
what he is doing or why he is doing it. 

The moral imbecile knows what he is doing and the' consequences of his 
acts, and he does not suffer from impulsiveness, obsessions, perversions or 
delusions. His moral sense is lacking and he has no appreciation of right 
and wrong. The condition dates from infancy and becomes more obvious 
as the looked-for results of education fail to appear. As a child an extra- 
ordinary indifference to the feelings of others is noticeable. This is not only 
due to the self-absorption, thoughtlessness and ignorance which in the case of 
the ordinary child make him neglectful of others, but, in addition, must be 
attributed to a defect of feeling, displayed i^ot only to strangers, but even to 
the nearest members of the patient’^ own family. He is disobedient to those 
in autn^vrity, untruthful, jealous, bad-tempered and cruel in his dealings with 
other children or with animals. Later, when educational efforts are made. 
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he will probably btf found J^oibe idle, though quite possibly equal to the 
average, or surpassing it in#intellectual capacity. La?er still, gambling, 
thieving, drinking and sexual licence becorAe added to the catalogue of the 
, patient’s vices. Every patient does not necessarily exhibit the entirety of 
«fach moral imbecility. In some, the moral lacume a^ confined to one or two 
"" virtues, such, for instance, as solvriety and honesty. Some spend their lives 
amidst general apprqJ;)ation untu it is disco vet'^d they cannot keep their 
hands from picking and stc‘aling, at any rate \p. shops ; while others*bccomc 
affluent on business transactions involvinig wiabspread ruin and misery, to 
the effects of which they are utterly indilTcSent. 

The deterrent effects of punishment are scarcely operative, and its pains 
only serve to sharpen the wits of the patient to enable him to escape it in the 
future. Educational measures ar^ almost equally^ useless. If Jhe delin- 
quencies bo not such as fire illegal, or in the event of their being ciiminous 
if the patient has been sufficiently astute to escape the consequences, he will 
at any rate almost certainly be the terror and scout ge of his family. 

Treatment. — The treatment of such persons coTisists in theif' removal to 
surroundings where their activities are restrained and the consequences*of 
their actions arc reduced to a minimuin of bad^ffecl. Psychotherapy by 
analysis or re-education should be attempted. 

The Deoenrhate, Unhalanced and Eccfncrtc ; Akatasta^ia 

Etiology. — Persons coming under these headings may be regarded as 
displaying some evidence of the failure of the vital force, transmitted to 
them by their forbears, to produce an average quality, either somatic or 
mental. The symptoms are not found to be impartially distributed among 
all the members ot a family ; their incidence is fiequently concentrated upon 
certain individuals. Why this should be so, if Ihe initial defect lies only in 
the quality of the trausTnitted material or force, it is difficjult to determine and 
it may well be the subtle inlluences of a defective environment have some- 
thing to do with the production or accentuation of symptomS. Careful 
examination of early life often discloses a history of most unsatisfactory 
home conditions during infancy and childhood ; while analysis nlay show 
that mental evolution hy.s proce?‘ded along almormal lines. 

Symptoms. — Patients aie frequently particularly intelligent, and 
occasionally brilliant, but there is a lack of balance betwe^ the various 
faculties, one of which is probably not efficiently kept in order ny the others. 
Imagination may be«ntrammelled and without judgment, or in other and more 
rare instances judgment proceeds with leaden feet unassisted by a suspicion 
of imagination. Memo fy may be exceptionally good, but owing to want of 
judgment may merely introduce uniitilisablc additions to the data of present 
proWems. Capacity in childhood is often precocious and particular faculties, 
such, for instance, as for arithmetic and music, arc remarkably developed, 
but their fruitful application is thwarted by want of attention, caprice or 
obstinacy. At the time of puberty, ♦vague and often absurd aspirations after 
distinction, affectedness, religiosity and sexuality a*e common features^ 
Grown up, such patients, if not whoily«idle, frequently occupy themselves 
in a dilettante fashion with the Arts~poetry, literature, paintijjfg and 
sculpture. Rarely producing anything of value, they tend to affect extremes 
xx6 
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of fashion ; are anti this, that or the otliec ; doubt ‘Und deny, on quite 
inadequate grounds, current beliefs and inodes of thought ; see short ways 
to tlie improvement of every oiid and every thing ; are Utopians, and, above 
all,^ set a high value on themselves. Their defects lie in want of breadth 
of view, of a sense of dfife proportion and^* frequently, of common morality T 
while such details of business as paying bills, punctuality and keeping of 
engagements are almost bei^eath their contempt. The^csult of these defects, 
which unfortunately outweighs tne value of the pioduct of the patient's’ 
cleverness or manipulative skill, renders them of small use in the professions, 
or in looking after the affairs ot^ others' or even their own. Affectivity is 
often small in quantity and poor in quality ; with much displt^y of emotion 
there is but little depth of affection or sympathy. Periods of feverish 
activity alternate with^'periods of complete idleness. Affectations in hair- 
dressing, clothes, jewellery, in ways of talking and walking ; eccentricities 
shown in excessive love for flowers, animals, furniture or dress ; extravagance 
or miserliness ; preferences for the absurd in love, religion and the Arts ; 

n/jC drunkenness, may all be symptoms 'of degeneration. Hypo- 
misanthropy and ill-placed or ill-guided philanthropy 
f, iSn ? r v ^iceable‘ symptoms. Soxtial perversion, 

XhI? « I •;;> »nco.nmon. 

witfmiit Tin some or many or above-mentjoned s\7int'\tr)o • 

wittiout po.sse.ssin« that specious .show of cleverness .ui. orilliance winch often 
inauccfj tlie world at large to mistake the degenerate for a genius. They are 
mentally slow, tli^'ir instruction is laborious, and at school they arc behind the 
standard usually attained by those of their own age, though thev inav display 
that eminence in one faculty which is not infrequent even among the im- 
becile. Eiccentricities, affectations and mannerisms may be marked, while 
judgment and will-jiower are weak. From such a mental make-up it is 
obvious the symptoms of more marked disorder may easilv emerge, and in 
fact the approximation to dementia prsecox and jiaranoin is sometimes very 
close, indeed, in some cases the patient commencing as a degenerate i>asses 
eventually into the category of dementia prsecox. The degenerate is an 
incqpiplete example of dementia jiriecox, while conver.scly dementia pracox 
IS a term of the process of degeneration. Degenerates are also prone to 
confusional insanity, mania and melancholia. The la.st.i.s likely to be of the 
delusional variety with ideas of culpability, hypochondriasis and persecution. 
Fatients compence by imsintcrpreting the words and behaviour of those 
about them, seeing in them references to themselves ; or they read meanings 
mto newspapers and advertisements which, they allcge,«;mply they are being ■* 
insulted or attacked, or are great personages, or are being commumcated wit h 
by some one m love with them. They may develop some social or political 
scheme and support a thesis in its favour with extraordinary persistince and 
energy. Political as.sas.sins, who think that by the removal of .some prominent 
pereon the system of government of their countries will be altered and 
perfected, often come of this class. Or having, perhaps, had some small 
difference over business affairs or having suffered some slight reprimand 
At the hands of an ofScial superior, thetdeggnerale exaggerates the injury and 
elaborates wholly disproportionate tfforts to get himselTsct right. 

Snudarly, some losing cases at law will not be content with the decision, 
but repeatedly appeal to higher courts and spend all their time, energy and 
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substance in the useless prosecution of an idle cause. Eventually, they im 
peach the integrity of their own advisers and of the judges before whom they 
have appeared, and perhaps prodteed to seedre what they regard as justice by 
assault and homicide. Sometimes the degenera^ will be given to thS in- 
vention of* articles which are of «o use to any onel and will allege that the 
failure of his absurdities is due to the jealousy or fraua of others. The religious 
degenerate may invejjt ecclesiastic|Ll systems, or ^prove upon older religions 
by blending with them life own cri^e notions. Some degenerates ciAibit 
the acutest jealousy and see in every act of the*dnfortunate victim a proof of 
his infidelity towards themselves, while owicrs seeing the tokens of love to- 
wards then^in the behaviour of a selected individual harass him, perhaps 
for years, with evidences of their own affection. 

Impulsiveness is common : it fs irresistible, ancf the patient jp fully Con- 
scious of what he is doing when it issues in action. The impulse may 
be for taking certain poisons, for instance, alcohol and morphine, or theft, 
murder, suicide, incendiarism or sexual crimes. 

The following is a brief catalogue of some of the more important physical 
abnormalities known as the stigmata of degeneration. So far as general 
conformation is concerned gigantism, infantilism, feminine appearances in 
the male and masculine in the female are noteworthy. The head may be too 
large or too small ; asymmetrical, flat-topped or pointed at the vertex ; 
too round, too oval, too narrow or too broad. The face may be asymmetrical. 
The orbital cavities may be too near to each other or too far apuH. The 
palpebral aperture may show odd shapes, be too rounef or too oval or too 
large or too small. There may be anomalies in colour and structure of the 
eye itself. The ears may be abnormally set upon the head and their shape 
peculiar. The nose similarly may be too large or too small, bifid or imper- 
forate. The mouth may be too large or too small, with hare-lip or cleft 
palate. The palate may be unduly arched or pointed. The teeth may 
appear lal c and the first dentition may persist. Teeth of cither dentition may 
decay early and be badly set or too few or too many. The tongue may be 
large, small or bifid. The jaws may be too large or too small. The shape of 
the trunk may be anomalous. The spine may show various deformiti^ and 
may be bifid. Anomalies of situation and in the development of the thoracic 
and abdominal visgera^nd herliial protrusions may be found. Large, small 
and coalesced fingers and toes may occur, and whole limbs may be unequal 
in size to their fellows. The genitals may be unduly Ifirge or small. 
Testicles may be undescended or absent. Epispadias, hypospadias, her- 
maphroditism, atreftia of the vulva, large or small labia or' clitoris may be 
present. Albinism, vitiligo, anomalies in ^he thickness and colour of the 
skin and the set and colour of the hair may exist. 

INSANITIES OF INVOLUTION 

Under this title will be included the mental disorders associated with 
senility, premature senility, artorio-sclerosis, cerebral hsemorrhage and 
thrombosis. ^ * • • 

• SENTWTY 

The mental symptoms of senility are analogous to the physical in that 
they betray enfeeblement of faculty. 
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etiology. — physical alterations and^the functional disabilities of 
senility are due to wearing out of the tissues, «the process being accelerated 
by the vast variety of intoxications brought to bear upon the body throughout 
life.' Alcohol, lead, tobafsco, syphilis and other infective disorders, gout, 
constipation or gastro-fVitestinal intoxication without constipation, may 
separately or in combination play a part. If is at present doubtful if physical* 
or mental overwork and wc.rry directly er.haust the tigisucs or whether they 
imply a katabolic process durii?g whic^toxins are formed. 

Pathology. — MacroscopiAally, ^thickening of the meninges, dilatation of 
the cavities of the brain and atrophy of both cerebrum and cerebellum are to 
be found. The vessels may be manifestly degenerate, and small hemorrhages 
and patches of sclerosis may be seen. Microscopically, atrophy and dis- 
appearance, of the cortical cells, diminution of the number of the fibres and 
proliferation of the neuroglia arc noticeable. 

Symptoms. — The mental symptoms of senility are of two kinds, those 
arising from loss of power and those due to the perversion of such faculties as 
remain. It is possible that this last results from the activities of centres not 
th^^ highest which in the presence of the decay of the latter arc unrestrained. 
Weakening of power is distributed generally, though in some cases there 
seems to be a special incidence upon some one faculty. The power of per- 
ception diminishes and observation becomes less acute. Attention is con- 
centrated and h(*ld with difficulty, so that the power of fixing recent events 
in memory becomes poor. The affections, of which the sentiments of love, 
hatred, hope and fear arc examples, become enfeebled, and losses of friends, 
fortune and health produce an effect which ofttm seems surprisingly small. 
Besides weakening of the power of fixation in memory, there is also diminution 
of that of conservation. The loss of memory of events progresses, as it were, 
into the past. Events of comparatively a short time since are forgotten, 
while the memory of events long past is preserved. In the end, the writing 
on the tablets of the memory is wholly erased and nothing at all is remem- 
bered. Judgment becomes hesitating and uncertain. Appetency fades 
and the desires of the senile are but of small range. The power of the will 
is reduced and decision becomes difficult. Manners are often disregarded 
and eveirthe sense of ordinary decency may be obliterated. 

All forms of mental symptoms may occur on this basis of decay, such as 
mania or melancholia, perhaps with delusions of unworthincss, ruin, or per- 
haps of the ayxious type, occurring in isolated or intermittent attacks or 
alternating. There may be confusional insanity with or without hallucina- 
tions, auditory hallucinations being particularly frequClit among the deaf, 
and associated with temporary delusions of hypochondriasis, grandeur, 
jealousy and* erotism. In this state the patient may make attempts at 
indecent assault or at rape, or other forms of violence, or at suicide. The 
delusions may sometimes be fixed aiid systematised and the resemblance to 
delusional insanity very great. In certain cases patients become childish and 
renew infantile tastes, as, for instance, that for playing with toys and dolls. 

Superadded to the dementia, presbyofhrenia or involutional schizophrenia 
may occur. In this cuse there is confusion, amnesia, loquacity and fabula- 
tion, the whole frequently tinged With euphoria. It may occur as a result 
of even slight infections or auto-intoxications, and passing away leave the 
patient at a lower level of mental power than he occupied before. 
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A syndrome, resembling Korsakoff’s pol3meuritic psychosis, combining 
general pieripheral neuritis loss of memory, peudo-reminiscence and 
preservation of a large measure of judgment and decency of conduct is 
sometimes seen. ' ^ 

In thembscncc of any partidilar disorder, the| uncomplicated physical 
symptoms of senility are weakness, liability to fatigue on but a small amount 
of exertion, giddines»and either iifiomnia,or undue sleepiness. The patient 
gradually gets thinncr%.nd loses appetite. • 

Course. — Senility may come <jn very^ gradually over a long period of 
years or its changes may follow upon ehch other with almost startling 
rapidity, lieath eventually comes from cardiac, cerebral or respiratory 
complications or from intercurrent disease. ^ 

Treatment. — The treatment consists in adapting the activities of*the 
patient to his powers, which, it must be remembered, are constantly lessening. 
Food, work and recreation have to become simpler in character. It is useless 
to goad the tired body to do things for which it is no longer able. If mental 
symptoms of a pronounced character arise, it is better and kinder to keep 
the patient at home in all cases where proper provision can be made ?or 
looking after him. It is particularly necessary to exercise close supervision 
in those cases in which the patient is likely to indulge in erotic conduct 
or to attempt assaults or suicide. The exercise of undue influence by atten- 
dants, friends and relations in order that they.naay become beneficiaries 
under the patient’s will should, so far as possible, be guarded against, and 
the medical man may properly warn those concerned of the increased sug- 
gestibility and diminished will-power of the patient. 


ALZHEIMER’S SYNDROME 

A syndrome resembling presbyophrenia, but occurring at an earlier age, 
and associated with peculiar cerebral changes. The age of incidence is between 
fifty and sixty, and occfisionally even earlier. The symptoms consist in cold- 
fusion, difficulty in comprehending, disorientation, perceptual errors, fi^ilure 
of memory, delusions, paraphrasia, or of capacity to road and write, or of 
sphincter control, and finally complete dementia. With the mental symptoms 
are increasing bodily weakness, stereotyped movements, epileptiform attacks 
and spastic contractures. ^ 

The first structural changes are a thickening and agglutination of the 
neuro-fibrils of the c»rtical ganglion cells and, later, the complete disintegra- 
tion of their nuclei and of the cell-bodies themselves. There is a general 
increase of the neuroglia, and also a form of miliary sclerosis, in the shape of 
plaques in the outer layers of the cortex. In advanced cases a gross general 
atrophy of the cerebral convolutions aifd atheroma of the vessels have been 
found. 


ARTERIAL DISEASE 

Arterial disease plays a largo* and perhaps preponderating part in thd 
production of the symptoms enumerated under the head of Senilit)^ but, 
as is well known, it may commence at a period of life which in length of 
years cannot be called one of senility. 
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Symptoms. — T]ie symptoms pf arterial (Ss»ase, so Tfar as the nervous 
system is concerned, may come on very insidiously, quite rapidly or even 
suddenly. Loss of energy, fatigue following upon slight exertion, diminution 
of tlie power of atte itior^ lieadache and giddiness are very common early 
symptoms. Som(3 change in character isach as irritability, I«‘ssening of 
business faculty and in.stability of the enjotions may have been noticed. 
Sleep at night is poor, whil(?L.during the day the patienVmay scarcely be able 
to keep "awake. With intellectual eqfeebleraent, thfere may also be such 
symptoms as absurd euphoria, i^differepce to those interests which have 
hitherto been most cherished, confusion, stupor, anxiety, agitation, hallucina- 
tions and delusions. The physical signs of senility with vascular sclerosis, 
myocardial degeneration and renal sclerosis are also frequently present, as 
welf'as sucl] effects of vascular degeneration as pareses, aphasia and paralysis, 
sometimes transitory and sometimes permanent. 


CEREBRAL VASCULAR LESIONS 

d 

The symptoms produced by haemorrhage and thrombosis of cerebral 
vessels are in most cases symptoms of involution in so far as they are the 
results of degeneration of vessels. Thrombosis, embolism and haemorrhage 
may in a few cases be the result of trauma, septic or other infection or 
aniBmia> and here involution cannot play any part. Such cases are, how'ever, 
for convenience included here since the symptoms are similar to those obtain- 
ing in haomoiTliagc and tlirombosis due to vascular degeneration. 

Symptoms. — Before the occurrence of the stroke, changes in character 
and aflectivity jiiay liave been noticed, together with enfeeblement of memory 
and impairment of the sense of morality and decency. Inattention, fussiness 
and apprehensiveness may liave become accentuated. Such symptoms are 
those of arterial degeneration and, jicrhaps having previously escaped com- 
ment, are only brought to light when the patient's history is being elicited 
after the tstrokc has occurred. The initial mental symptoms following 
tbe stroke are those of confusion, accentuated and complicated by failure 
to recognise and classify sensations carried by intact sense organs (agnosia), 
and inability to execute acts even though the motor apparatus, from the 
upper motor neurones downwards, is intact (apraxia). A normal relationship 
with the outside world may never be regained, and confusion of varying 
degree may pevsist for the rest of the patient's life. There may, in addition, 
be states of excitement and depression, with delusionij, of grandeur, ruin, 
persecution or concerning religion or love. Hallucinations of all sorts, but 
especially of hearing and sight, may occur. The patient is likely to be 
impulsive, and his conduct in general may, in obscenity or in other ways, 
be different from what was usual with him in health. 

Treatment. — The treatment of the symptoms of vascular degeneration 
is essentially the same when of the nervous as of any other system. The 
impulsive, absurd and improper behaviour which is the symptom of the 
mental disorder, requires attentive watching, and if this can be secured 
a't home there is no reason why ^ the patient should be removed elsc- 
where^. 
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Symptoms such as imperative ideas, obsessi’^e actions, JiypochonJria, 
infirmity of will, morbid fears }»id anxiety, are c|)mpreliended under the 
above terms. The points that suggest that the symptoms are the result of 
morbid mental procesj^es, that is, tl'^it they^have % psycho-genetic rather than 
a physico-genetic origiif, are“: (1) thal# there isiniich more frequently a history 
of mental and nervous disorders in fqrebeari^ and*throughout the patient’s own 
life history ; (2) that there is an absence erf such obvious exciting causes as 
circumstance that exhaust, or toxaemia ; (3) that good somatic health often 
exists alongside psycldc symptom^ though the latter may be accentuated 
during somatic ill-health ; and (4) that the symptoms are not erq^licatecf by 
treatment appropriate for nerve exhaustion, though they may be temporarily 
ameliorated thereby. 

iEtiology. — Many patients suffering from psychoneuroses a];e derived from 
families of bad nervous and mental history. Whether the inherited defect or 
the home atmosphere made by neurotic parents, in winch the patient’s earllfest 
years arc passed, is the more ininucal to balanced growth, remains a moot 
point, but it is at least noteworthy that such patients frequently proceed 
from homes which for some reason have not been happy in that one or other 
parent has beem a constant source of irritation or ^-esentment ; or the child 
hfis been imbued with ridiculous fears — for instance, of the dark or of catching 
cold ; or tJie parents have bickered or quarrelled ; or parents or other attend- 
ants have suppressed too ruthlessly infantile longings or affections, or have 
teased or bulhed ; or, on the other hand, liave encouraged unhealthy senti- 
mentalism ; or because something really catastro})hic has occurred- for 
instance, a fire, an accident, an assault, or the ilcath of some one mucli loved ; 
or, lastly, because the child has never been taught a due amount of considera- 
tion for others, unselfishness and self-control — in sliort, has been spoilt. 

The i rend of more recent psychological wo]’k has been vastl); to extend 
the meaning of education and to include in it not only formal educatioli 
but also all the influences of example, speech anil environment dating*£rom 
earliest infancy. The acquisitions of mental life are not all represented in 
consciousness ; mnuy cusociated with emotional tone and with action have 
by repetition become automatic ; and others, owing to their incompatibility 
with notions later developed, have become repressed and in t^e normal indi- 
vidual do not so obtrude tliemselves that conscious thought and conduct 
are affected. In aBnormal individuals, however, these latent or repressed 
acquisitions tend to affect conscious thought^ and conduct and so to produce 
symptoms. 

The unstable character with which many, if not all, psychoneurotic 
patients appear to be endowed from aii early age may be upset by circum- 
stances often of a very trifling character ; small disappointments or disagree- 
ments, social or professional slights and trivial somatic disorders or fatigue 
may produce unpleasant psychic effects of quite extraordinary character, 
intensity and dui’atipn. » • • • 

Symptoms. — The psychoiyeuroses cdtiprisc obsessions, impulses, impera- 
tive ideas, doubts, scruples, infirmity of will or abulia, morbid fear Oi phobia 
associated with particular circumstances, and states of generalised panic fear 
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and anxiety. Imjerative or obs/issive ideas ^rc such as insistently intrude 
themselves into consciousness without reference to the trend of thought 
proper to the patient in the circumstances in which he finds himself ; for 
instance, an idea may in^stently crop up in a patient’s mind that he should 
break with his stick th(t electric light buKbs in a building in wMch he may 
find himself. He does not wish for any conscious purpose whatsoever to 
break the bulbs, the idea iscn no \yay concciously assoa*ated with the purpose 
for which he is in the building, and fie is aware thht the breaking of the 
bulbs will afford him no safisfaefion, nevertheless he cannot put aside the 
idea. Imperative ideas may be, ass might be supposed, of infinite variety. 

. Imperative ideas and obsessions are varied and may connist in some 
triviality, such as touching certain object^, or in such grave actions as taking 
other’s goQds, or in assaults, even of a homicidal character. 

A morbid impulse may be defined as one issuing in action without previous 
conscious ideation or with ideation of extremely short duration ; for instance, 
the patient sra/ishes the bulbs directly the idea comes into his mind, or, indeed, 
without the idea being formulated in consciousness. ' 

* Of the nature of negative obsessions are the symptoms of morbid doubts, 
scruples and infirmity of will. In such states thought and action are hesi- 
tating, since to every idea proposing a line of thought or of action there is at 
once opposed an idea of negation ; for instance, the matter to be decided is 
whether the patient shalhgp out-of-doors or stay in, and whether the occasion 
be trivial or important, an argumentative process commences and proceeds 
in the patient’s niind until very possibly the opportunity for going out is 
lost. Scruples similarly arise when either trifling or momentous issues are 
involved. 

Imperative, ideas, obsessions, impulses, doubts, scruples and weakness 
of will are almost always accompanied by an affective or emotional tone of 
unpleasantness, the emotions frequently being concerned with objects 
normally of indifference or of no value to the individual. Such may consist 
of mere aqnoyance at the unwislied-for cropj»ing up of foolish, unseasonable 
rfnd useless thoughts ; or apprehension that the condition is one which will 
pass finto^ insanity ; or disgust at the possession of an uncontrolled, puerile 
and feeble character ; or, histly, a state of fear, insecurity and anxiety which 
is seemingly wholly unaccountable and which cannot in reason be based 
on the realities of the situation in which the patient finds himself. Many 
of these fears <have received names, the commoner being Agoraphoblay the 
fear of open spaces ; Claustrophobia, the fear of being shut in — for instance, in 
a railway carriage or in a church ; Nosophobia, the fear \)f catching disease ; 
and Erythrophobia, the fear o^ blushing. In some, persons morbid panic 
and anxiety are not consciously associated with any particular set of cir- 
cumstances in which the patient may find himself and may occur either as 
a continued state of fearful apprehension or in paroxysms. 

Symptoms of uncontrollable apprehension and anxiety, whether they 
take the form of unaccountable fears of the present and the future, or are 
particularly associated with such disordefed functions of the cardio-vascular, 
respiratory, gastro-inlestinal or othep sysitems. as rapid or intermittent 
heart ^ beat, dyspnoea, indigestion, * epigastric discomfort or “neuralgia,” 
or nocturnal terror, have been grouped under the head of anxiety neuroses. 
Attention has been particularly focused upon these symptoms by Freud’s 
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theory that they rdbult from »ome deviation from “ normal sexual life,” and 
by the large crop produced by the Great War. * 

To differentiate these various symptobis from somewhat similar ones 
occurring in other abnormal mental states, it should be remembered that 
there is nc^ marked disorder of perception or of jufttment, of memory, of the 
sense of relationship to time and space or of the -sfnse of personal identity. 
The patient recognise^ the morbui ^jharacter of hjg affection and the absurdity 
of his doubts, questioftingtf and foolish cohdijct. In certain cases, iowever, 
in which the imperative ideas are <S a harasflfeing and worrying character, 
or in which the obsessional or impulsive aoi;s are wearying, it may eventually 
happen thfiij; upon the psychasthenic state arc engrafted the symptoms of 
exhaustion or confusional insanity or of melancholia. 

The course of the symptoms of the psychasthenfc state is extraordinarily 
variable. Some persons present such symptoms throughout life, tlie symptoms 
varying in intensity with somatic health and with mental equanimity, and 
perhaj)S scarcely at all interfering with the course of business or pleasure. 
Both the patient and liis friends learn to bear with his mild eccentricities 
and, indeed, successfully to ignore them. OtJiers suffer from occasional 
attacks which appear to be entirely ej)isodic, which leave the patient ap- 
parently perfectly well between them and which eventually cease to 
recur. Others again, from the severity of their symptoms, or, as indicated 
above, from their com])lication with other mental disorders, break down 
completely, and remain invalids for long periods or for the rest* of their 
lives. • 

Treatment. — The (iducation of the child derived from families the 
members of which suffer from nervous or mental affections should bo par- 
ticularly carefully conducted from the earliest infamjy. Affection for 
parents, nurses and others in the child’s immediate neiglibourhood should be 
duly balanced, and tlie affection shown to him should be displayed rather in a 
cultivated care for liis present needs and his future development than in 
the coddling and caressing wliich not infrequently alleinate with impatience, 
y}etulant scolding, shaking and slapping. The ideal of home life which htis 
for hmg been the aim of almost all the most civilised human communities has 
perhaps in part consciously or unconsciously been formed by experience of 
the unhappy effect^ U2)on childfen of early life in which the relations between 
parents and others has not been harmonious. It is at any rate noteworthy 
that many nervous and mental patients come from familiei^in which there 
has been a very decided want of harmony. It is not possible here to do 
more than to emjfhasise tlic im])ortance of a well-thought-out system of 
education in the case o^yu'edisposed individuals and to point out the disastrous 
effects of a haphazard upbringing by those who themselves are sufferers. 
Ill an established case of psychasthenia it is as well to inquire into the cir- 
cumstances of the education, csy^eciall^ the early education, of the patient ; 
and by education is here meant not that only which is formal and scholastic 
but also that which lays the foundations of primitive likes and dislikes and 
the ideas which are associated wilh these affections. This inquiry may be 
conducted not only by the orijinaiy method of mifiutcly questioning tjie 
patient but by examination othis free ai^^ociat ions, time-reactions and dreams. 
The mental enlightenment which ensues upon such an inquiry inajtif itself 
suffice to ameliorate symptoms or at any rate to afford the physician an 
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opportunity of effecting some readjustment ofrtbe patient’s ideas and affec- 
tions by a process of re-education. «. 

On the somatic side the coridition of ihe alimentary, cardio-vascular, 
respiratory and renal systems should be examined and any defect remedied 
as far as possible. Watcl/should always be; kept on the patient’s y/eight and 
upon the amount and character of Iiis sleep. Both should be a little in excess 
of the strictly sufficient. Jf sleep is nojt good, hypnotics, strictly under 
medical supervision, may be c;npioycd(i but sliotild be varied in character 
and amount. The physician ‘must never forget that from the ranks of the 
psycliasthenic are derived those wlio in tafang drugs pass beyond therapeutic 
limits and continue their use for the pleasurable effects. Sin^dl doses of 
the bromides — about grs. v, t.d.s. — arc often useful in allaying the acuity of 
anxiety and restlessness.* * 

CHILD GUIDANCE CLINICS 

Infantile and childish disorders, such as night terrors, insomnia, 
somnambulism, tics and bed-wetting, liavc usually been dealt with by 
the physician ; nail-biting, thumb-sucking, fads as to food and outbursts 
of temper, by the mild discipline of the nursery ; day-dreaming, under 
the label inattention, truancy, lying, stealing, obstinacy and sexual rnis' 
demeanours, by the sclioolmaster and the magistraie ; while timidity, 
sensitiveness and shyness' have been left to social attrition at the hands 
of schoolfellows aifJ others. In a rough and icady way these various 
agencies have, on the whole, yjroduced not unsatisfactory results, and have 
produced them without generating the perseverating mental intros])ection 
and hypochondria which tend to crop up in circles in wliich certaifi aspects of 
medical psychology have become an obsession. Further inquiry into the why 
and wherefore of early peculiarities is, however, often useful, and in more 
serious cases essential. The complexity of the problems involved may bo 
great. There is that which first of all concenis the general physician, the 
physical stance of the child. Indigestion in its various forms, errors of meta- 
bolism, chronic intoxication from septic foci and even slight deformity may 
produce trivial or serious mental symptoms. But there is often more than 
mere deviation from bodily health, and the* child ’Soher^dity and personal 
history have to be considered from other points of view. In many cases 
home conditions^ and the unsuitability of parents and nurses as educators of 
the young, are ^lle principal causes of the child’s disorder of health, retarded 
development and abnorjnal conduct. The treatment of tfhe child often con- 
sists in the education of the mother. Indeed, the business of parenthood is 
one badly neglected. In many/ ignorance as to the psychic and physical 
nurture of the child is absolute. In others, from mere lazbiess, the upbringing 
of the child is delegated to the igriorartt and unfit. With such the physician 
has to coj)e as best he may. Hence the elaboration of the child guidance 
clinic. Ideally such a clinic unites the services of the general physician, the 
psychiatrist, the psychologist, who appraises the psychic capacity and 
attainments of the child, and the social Y^^orker. It is an expensive combina- 
tion, but its less complicated work may be, and fortunately often is, carried 
on by the educated and interested common-sense of the general practitioner, 
in combination with the shrewd and experienced schoolmaster. The import- 
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ance of the trained Jind tactfuhsocial worker is also great in the endeavour to 
discover what it is in the environment of *the child whick is inimical to his 
normal mental and bodily growth and, whefe possible, to put it right. 

PSYCHOTHERAPY ' 

Included in psyclgjthcrapy are Jihe endeavour made by the healthy mind 
to influence therapeutically the unheiy[thy*mipd and through it such somatic 
symptoms as may reasonably be ^ttribu|cd tR its faulty operations. The 
therapeutic action of material things, for xistancc, drugs and climate, upon 
the mind i^not usually comprehended in the notion of psychotherapy ; it 
may be entitled the physicothera 2 >y of mental disorder, and will not be further 
alluded to in this chapter. * • • 

It is axiomatic that before the commencement of the procedures of 
psychotherapy a thorough examination of the body should be made, and 
that such derangements as may have been discovered and are amenable to 
physicotherapy should be treated, or at least that they should be treated 
concurrently with the psychotherapeutic measures. It is in cases of putcly 
psychic origin that p3ychothcraj)y is at its best, though it is not without its 
uses where somatic symptoms are associated with those that are mental. 
If it is of supreme importance chat a thorough physical examination should 
be made before treatment is commenced; so is it, equally important that a 
thorough psychic exajnination should also be clicctcd. Whereas, however, 
an adequate physical examination may be made in a iS\v hours, a psychic 
examination is not unlikely to occupy a quite unlimited amount of time. 

In the case of such mental affections as mania, melancholia, dementia 
proDcox and paranoia, of which the Aetiology is obscure and in which it may be 
supposed that there are psychic causative factors, an analysis of the mental 
state is very desirable, but because of the divertibility, the inaccessibility 
or delusions of the patient, is extraordinarily difficult save in very mild cases 
or during remissions. 

In liysteria, the psychoncii roses, psychasthenia and certain cases T)f 
epilepsy in which the patient preserves an insight into his mental state, realises 
that lie is in a morbid condition and desires relief, analysis is less difficult 
and at least can be a^tempteTI. The procedures of analysis are designed 
to explore those regions of the patient’s mental field which are not present to 
his consciousness and some of which can only be discovered by special 
methods. Here, as it is alleged, lie concealed the sources of those processes 
which eventually result in symptoms. 

The development gf the mind in the ^rst place takes place along the 
channels which seem to be laid down as guides for vital energy, that is, through 
the instincts, but very early in life the activities of the instincts impinge 
upon obstacles, some natural, sonie*due to the laws and conventions of 
society and some to the character of the first human beings with whom the 
individual has to deal, and thus progress is retarded or thwarted or turned 
aside or wholly stayed. Later in^life habits or automatisms, good or bad, 
may be opposed in jmany ways i|pd by influences of vftry varied sorts : by tihe 
desire of sensual gratification or by a tuevolt from the consequences of such 
gratification; by the desire and struggle for worldly wealth ani^osition 
or by the realisation of their essential vanity ; by want of faith in high ideals 
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or by a belief in the possibility of their realisa/ion. All these oppositions 
involve an idea of Wntal conflict and the expression in thought of the one 
tendency and the repression of the other. ' With the repression of the idea 
of itn action out of consciousness goes also the repression of the affective 
tone associated with the (Idea, that is, of ita pleasure- or pain-giving qualities. 
These are often likened to a quantum of qjuergy which must pass in some 
direction or other or must^^emain stored^ up. Jf the, affect cannot pass in 
the direction of the action eqqi valent ^to the repressed idea it may pass in 
abnormal directions and emeVge aj? sympjioms such as phobias or other un- 
reasonable dislikes or likings. Analysis seeks these repressed ideas in order 
that their affects may be rightly orientated. f. 

Further, normal psychic development passes from the primordial intensely 
egoistic stage, through Affection for those who are near and useful in the 
gratification of early physical wants to an elevation which varies enormously 
among different persons. Some never get beyond the first stage and aj)pear 
not even to care for those who minister to their comforts, otliers [)ass to the 
stage where affection is entirely of the order of cupboard love, and all stages 
of subsequent elevation may be daily observed up to the point where man 
transcends himself, and his ego is lost in some great ideal. At some early 
stage in this path progress may be checked and a morbid fixation of an 
affect may occur. In this case also analysis seeks the repressed ideas in 
order that the affect may Resume its progress. 

It wcluld not be possible here to set forth in detail the j)rocedure of analy- 
sis, and a very brief ’description must suffice. Dreams are examined with care, 
as they are regarded as a direct expression of unconscious mental processes, and 
the ideas presented in them are submitted to the processes of free- and time- 
association. In free-association the patient tells of every thouglit that comes 
into his head wdiile the experiment is being held, regardless of its character. 
In the time-association test the patient is given a word and is directed to 
say the first word that comes into his head after he has heard it. Prolonga- 
tion of the reaction interval and peculiarities in replies made are noted and 
compared. *By tliese methods much of the psychic development of the patient 
is recqnstructed and made objective, while imprisoned affects are freed. 

The m'ethod of psychotherapy known as re-education would appear to 
involve a belief that the patient’s education lias been^ fauJty, that his symp- 
toms are due to this and are capable of being remedied by a fresh process 
of education. J'he first two of these assumptions can only be sustained if 
a prolonged examination of the patient’s mental life is first undertaken, 
and can then only be held as true of the conscious part of Ms mentality, unless 
indeed the special methods of pualysis are undertajeen in addition. Bc- 
educatioD is probably in practice directed less to the enlightenment of the 
patient’s pure cognitions, if any such exist, than to the orientation of his 
affections or emotions. Whatever our ’theories as to the fixation or abnormal 
deviation of affects, there can be very little doubt that neuropathic or psycho- 
pathic patients display a degree of self-interest and self-ccntredness which is 
astounding, even in this world of egoists, and for the most part the efforts of 
the re-educationalist are directed to getting, the patient put of himself and 
introducing him to the possibility ,bf other interests. Strictly speaking, 
coQventlqrial exhortations which are so common in medical practice may 
be regarded as instances of re-education. To enlighten a patient by explain- 
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ing to him that pain occurringnn the lower^part of the lef^ side of the thorax 
is due to indigestion and not to cardiac disease is often of considerable thera- 
peutic value, and it is surprising" to notice %he intensity of the relief which 
frequently ensues upon the bald statement that disease is functional hnd 
not organ*. The term Re-edueation has been flirther e.xtended to the 
training in active movement o^ a limb paralysetf from either organic or 
functional causes, or the training of control of guembers of the body which 
are the subject of abtiorinal moven^nts, asv for instance in habit spasm, 
or to training in the relaxation o^ muscles habitually maintained by some 
patients in a state of functional hypertonu9. 

Like re-oducation, Persuasion involves a belief that the patient’s views 
of his disorder and its effects upon him are faulty and that the correction 
of these will eventuate in a relief* of his symptom?. The termJPersuaftion 
possibly indicates that the patient’s mental condition is due to conscious 
and intellectual processes and that ratiocinative effort on the part of the 
physician will correct them if in error. It is, however, probably seldom that 
persuasion used therapeutically amounts to more than authoritative affirma- 
tions made in virtue of the physician’s specialised knowledge. Fullj^to 
explain his pathological state to a patient would obviously involve in him 
a considerable amount of such technical knowledge as he docs not as a rule 
possess, and in so far as this knowledge is wanting so far is the argument of 
the physician removed from the realm of reason ly practice, persuasion, like 
re-education, resolves itself into an endeavour to secure a fresh orientation 
of the patient’s affections or emotions by inducing him to* forget or at least 
to minimise his symptoms, to think and to act with resolution and courage, 
and to devote a large part of his thoughts and activities to the interests of 
others. 

Unlike rc-eduration and persuasion, which are avowedly addressed to 
that part of the patient’s mind which is conscious or which can readily be 
brought into consciousness, a third method of psychotherapy, which usually 
passes under the name of Suggestion, seeks to influence the tendencies to 
imitate, to believe, to do what he is told, which are so universal among men, 
but whose existence in himself is rarely acknowledged or recognised b^ the 
average individual. These tendencies, even if not instinctive, are among the 
very earliest acquisitioas of mental life, and one or other at least of them 
will be found in every one, though they arc not in every one capable of 
exploitation for therapeutic purposes. There is no systeyjii of therapy, 
whether it be confessedly miraculous or mysterious, or mental or physical, 
which does not to a*greater or less extent seek to make use of such authorita- 
tive powers as it can mjgster and by virtue of these to impose itself upon those 
patients who may seek its help. Successful therapy founded upon pure 
cognitions, although the dream of the man of physical science, is to-day 
unknown, and the healer who acquires the confidence of his patient, who 
induces the patient to do what he is bid and who is emphatic as to the merits 
of his mode of treatment, will often do more good than the scientist who 
endeavours to carry his patient with him along a path of pure heuristic 
ratiocination. The jnethod of suggestion has to some Extent been an attempt 
to legitimatise the frank appeal of the cff^irlatan to the gullibility and gregari- 
ous imiteCtiveness of the individual, and its successes have largely j^een due 
to the ordered and restraiped use of such an appeal. But whereas the 
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charlatan indiscriminately makes use of his unflattering generalisations and 
applies his method to all without any previous inquiry as to its suitability 
to individual cases, the psychiater endeavolirs by mental analysis to discover 
in liis patient those habits and lines of automatic working which, if they 
are of value, he can setli to work or strengthen by his suggestioiis or which, 
if they are nocuous, he^can seek to impede or to obstruct. In jeducation, 
re-education and persuasicpi it is sought, to generate jjn an individual ideas 
and new lines of thought whiph may /)© of use to him ; in suggestion it is 
sought to arouse, to stimulaVe and to render preponderant already existing, 
but latent, trends of thought. Im practice tlie genesis of new ideas or excita- 
tion of such as already exist is often confused, for who, indeed, j^ave possibly 
after a most profound, extensive and long-continued analysis can ascertain 
precisely when an idea 'first entered into' a patient’s mind ? But so far as 
suggestion is practised as such, so far should its particular objects, as above 
set forth, be borne in mind. 

Hypnotism, or the induction of a state resembling somnambulism, often, 
but not always, renders a patient more suggestible and is therefore used as 
am adjuvant to suggestion. In some persons, the state may be induced on 
the word of command or on command associated with some such physical 
act as looking intently at a small glittering object, or listening to a mono- 
tonous sound, or feeling repeated stroking or passes about the face and 
head. When the state jias been induced desirable suggestions are made. 
A distinction should bo rriiido between the hypnotic state and one of mere 
drowsiness into which complacent patients will often pass as an act of polite 
acquiescence in the injunctions of the physician. 

Merely to catalogue the affections in which hypnotism and suggestion 
have claimed succ.esses would not be profitable, and it must suffice to set 
forth that affections of purely psychic origin are those that arc most amen- 
able. It should be remembered that such may include sensory disturbances, 
such as headaches or widely distributed neuralgic pain ; motor disturbances, 
such as paralysis, spasm or abnormal movement ; or disorders of various 
systems, lor instance, indigestion, breathlessness or palpitation. The 
patiqnt, however, must have some insight into his own morbid state and 
an honest intention of submitting himself to treatment. Disorders of 
physical origin frequently have secondary 'symptoms grafted upon them, 
and those iilso may sometimes be ameliorated. 

Auto-suggestion may here be referred to since it has its uses in medical 
practice and looms largely in certain forms of extra-medical therapy. Auto- 
suggestion usually means that the patient has been reco^nmended to suggest 
to himself that he is getting better of his ills, or that, he has no ills, or indeed 
that there are no such things as ills to have. From any point of view, save 
that of a spurious " science,” it is plainly essential that, before telling a 
patient that he is getting better, of that bo has nothing the matter with 
him, the medical practitioner should make himself as sure as he possibly 
can be that the event will not falsify his forecast. In this matter, the char- 
latan, from the very limitations of his knowledge, has a distinct advantage' 
over the man of scienee and does, indeed, ^ith his more em])hatic assurance, 
induce a hopeful expectancy of health. The .medical practitioner, when he 
has by examination satisfied himself, if he can, that not even an obscure auto- 
intoxication, or profound endocrine disharmony, or elaborately symbolised 
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mental complex, is at the# riot of the patient’s disor^T, may with profit 
counsel the patient to turn hi » thoughts from notions of disease, to break him- 
self of the habit of thinking he is unwell and to create the habit of thinking 
he is well. Auto-sugg(‘stion as expounded by it| more scientific professors 
does not ieek to influence health through the wMl but through processes 
regarded* as taking place in tjje “ sub-conscious,* or the “unconscious.*^ 
Hence the exhortatiqp mechanically to repeat sentences asserting an expecta- 
tion of improvement ih health, day ly day, for a prescribed number of times. 

A review of the literature and, go far agit m&y be achieved, of the practice 
of psychotherapy, reveals no preponderating weight of opinion in favour of 
any one m^hod. Practitioners of the various methods, whether they may 
be held to. be orthodox and scientific or not, acclaim their benefits, and are 
supported by the evidence of numerous beneficiaries.* The mere fa^t that Some 
sort of treatment has been instituted often seems to sufB(;e, for interest is 
taken in the patient ; a measure of mental rcgularisalioTi is perhaps organ- 
ised ; hope is instilled ; and, best of all, the patient is taught spine elementary 
knowledge of himself. 

The investigators of mental operations, by whatever name he calls hinffeelf, 
must be of hardy temperament, who offers his patient a sure or speedy allevia- 
tion of symptoms. It is pathetic to hear the still obviously sick at the “ testi- 
mony meetings ** of non-medical methods of curing disease proclaim them- 
selves as well. It was pathetic to hear, at one limp ..the cry “ better and better 
every day, better and better in every way ” from those plainly going down- 
hill to chronic illness and death. It is sometimes not less pathetic to observe 
the state of those who have for years been subjected to psycho-therapeutic 
procedures, who say they arc better and to the onlooker appear very much as 
ever they were. The triumphs of j)sycho-therapy, like the triumphs of jJiysico- 
therapy, lie often in the region of disorders which tend to get w^ell of them- 
selves. The ])assing, at length, of a too prolonged infancy, worldly experience, 
increasing breadth of view and the extension of the patient’s field of interests, 
all powerfully assist the formal therapeutic efforts of the physician, and are 
at times of themselves enough to effect “ cure.” An attitude of bland and 
dogmatic confidence is all very well in him who confessedly practices Iv^aling 
by suggestion only. It is out of place in him who believes tliut the phenomena 
of mind are at leaijt as»mysterfous as the stellar universe. Patient and sym- 
pathetic investigation, the avoidance of many pitfalls and the hope that he 
may here and there lend a helping hand to his patient arenas much as the 
physician has a right to offer. 


CERTIFICATION 

When for various reasons it has be!^n decided to certify a patient suffering 
from mental symptoms, the course most usually followed is to obtain two 
medical certificates, one of which is, where possible, under the hand of the 
patient’s usual medical adviser. •For reasons which will bo obvious, the 
persons described in the follojving list are not competent to sign. Xb© 
petitioner, whose functions we shall pfesently consider, the superintendent, 
proprietor or medical attendant of the asylum, hospital or house^ft which 
it is proposed the patient shall go ; any person interested in the payment 
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made for the patient ; the husband or wife, father or falher-in-law, mother 
or mother-in-law, daughter or daughtcr-in-law/‘Son or son-in-law, brother or 
brother-in-law, sister or sister-in-'iaw, the partner or the assistant of any of 
the Toregoing persons. It^ is further provided that the medical praotitioners 
signing the certificates |aust not be in piirtnership, or one of them the 
assistant of the other ; or related to one another as father, father-in-law, 
mother, mother-in-law, son^ son-in-law, daughter, dauphter-in-law, brother, 
brother-in-law, sister or sister-,! n-Iaw. /“It is simpler “^bo fill in the printed 
formula, which can be procured of fjt law stationer, than to write the certificate 
in full. The blank certificates sot forth in detail the information required 
by the Board of Control, and the directions should be carefuVy followed. 
It should also be particularly borne in mind that the facts, as observed, which 
indicate insanity are to 6c set forth. The inference of the practitioner from 
the facts or his diagnosis are, for the purposes of the certificate, of no value or 
interest. For example, to write that a patient has general paralysis is valueless, 
for one sufiering from general paralysis has not necessarily mental symptoms. 
To write that a patient says he is Kmperor of the World is to report a fact in- 
dic^Jtive of insanity, and is of importance, while it is, on the other hand, of no 
value for the purposes of certification, whether such a delusion is a symptom 
of general paralysis or of paranoia or of some other form of mental disorder. 
If the detailed directions printed on the form be not scrupulously followed, 
the certificate will be returned for correction by the Board of Control. The 
medical* practitioners signing the certificates must ini.erview the patient 
apart from each other. (Certificates must be signed and completed vuthin 
sev'en clear days from the date of the interviews. 

The person who carries through the businejss of certification is called 
the petitioner, and should be the nearest available next-of-kin to the patient. 
If a relation be not available a friend or man of business may act. The 
petitioner has to fill two forms, one the petition and the second the statement. 
The petition is a request to a judicial authority to order the reception of the 
patient in an asylum, in a licensed house or in the house of some one under- 
taking the care of a single patient. The statement consists of a description 
of th,e patient’s civil state, religion, previous history and of a few other 
particulars of like nature. The jMJtitioner must have seen the patient within 
fourteen days of the presentation of the petition, an/1 the petition must be 
presented not more than seven clear days after the date of the medical 
examination. ,The Judicial Authority in England may be a Stipendiary 
Magistrate, a County Court Judge or a Justice appointed for the purpose. 
On the presentation of the petition and the medical certMcates, the Judicial 
Authority makes an order for the reception of the pjftient in the institution 
or house chosen for him. The Judicial Authority docs not necessarily see 
the patient, but may do so. On medical grounds it is usually undesirable 
that such an interview should take place, for the intervention of one who does 
not know how to talk to or deal with a person of unsound mind frequently 
leads to the latter’s detriment. When the order has been signed the legal 
requirements for the reception of the patic^nt are fulfilled. The patient must 
be received within seven clear days of rthe date of the order, or the whole 
process is annulled and has to be unc&rtaken de novo. 

If thf, patient’s condition be such that it is deemed desirable that a more 
expeditious process than that described ebove should be adopted, an urgency 
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order may be made. The- (/rder is in iijiese circiimst^^nces made by the 
nearest available next-of-kin, #or by a friend, and i& supported by only one 
medical certificate. The relative or friend iiiaking the order must have geeti 
the patient within two days of tlie order, and t^c latter must be received 
within two days of the date ofd}he medical exar^nation. Upon such an 
order a patient may be detained^ within an asylum, or house, for seven days 
from the date of the, order, but vrithin that peiod all the papers required 
by the normal mcthoc?of petition anjj certifirMion must be completed. 

In dealing with pauper patients, it is best^or tlie relations or friends to obtain 
the services of the relieving ofTicor of the district where the patient is domiciled. 
This officer ^ay act by means of Summary itoception Orders as follows : 

When any constable, relieving officer or overseer has knowledge that any 
person, whether or not a pau])cr, Vandering at large, is a lunatic, it ii^ his 
duty to take such person before a Justice. Or a Justice may upon informa- 
tion order a constable, relieving officer or overseer to bring an all(?ged lunatic 
before him. The Justice then calls upon a medical practitioner to examine and, 
if necessary, certify, and orders the reception of the lunatic in an institution. 

Jt is the duty of a constablij, relieving officer or oversc’er if satisfied ft is 
for the public safety, or for the welfare of an alleged lunatic, to remove such 
•lunatic to the workhouse of the (hiion. 'Phe Master of the workhouse may 
detain the alleged lunatic for not more than three days, and before the 
< (''vpiration of that time proceedings as already dof-;|[;ri]»ed must be taken by 
the constable, relieving officer or ov'^orseer. 

When the Medical ()ffic(‘r of a Union has knowledg'' thfft a pauper resident 
within his distiict is a lunatic, it is his duty to give notice to the relieving 
officer or o\'erseer, who, in his turn, informs a J ustico, who orders the relieving 
officc^r or overseer to bring th(' lunatic*. b(*fore him. It is further the duty of a 
constable, rcluivdng officer or o\crso(*r, if it come to his knowledge that a 
person, not a pauper, and not wandering at large, is not under jnoper care 
and control or is being noglecii*d, to give inforjuation under oath to a Justice. 
The Justice thereupon authorises two medical practitioners to examine the 
patient, and if necessary to (‘crtify. When the person is certified, the Justicre 
makes an order that he shall be ])laecd under care. 

li a Justice be satisfied, in any ease v/hero a summary reception order 
might bo made, that^ it i^ expedif^nt a lunatic should forthwith be jJaced under 
can;, he may make an order for the I ruatio to be taken to a workhouse, but 
ail order so made does not aiithori.‘«e detention for more than^fourteen days. 

When the question of the sanity ol ])ersons of property is raised an 
Inquisition in Lunacy may b(; held bsJore a Master in lamacy or a Judge of 
the High Court ami a ^Jury. 'i’ho siiiity of the patient and his fitness to 
look after himself and his property are dotermined by this tribunal. If 
he be found untit to look after ]iiius(*lf, a Committee of his person is appointed, 
and if he be found incapable of lookiifg after Ins property, a Committee is 
appointed to attend to it. This method is an cxjiensive one. 

A patient may also be certiiic'd by onler of the Board of Control. In 
such a case, two or more meinbcrs <i*f the Board visit the alleged lunatic, not 
being in an institution or workhojise,,and, if they think tit, call in a medical 
practitioner to cxamfnc the patjent. If prael itioner certifies, the members 
of the Board may order the fiati^ nt to be received in an institution. J* 

It is to be understood in all cas{'S that the medical practitioner who 
ii7 
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signs a certificate iy in very muci) the same position as a witness who gives 
evidence in a court of law. The Authority whKjh, according to its discretion, 
acts^or does not act upon the evidence before it, is a Judicial Authority. 

* 

MENTAL TRBATMEN,T ACT, 1930 

Among other provisions, this Act permits the admission of those volun- 
tarily submitting themselves 'oO treatment to County Mental Hospitals where, 
formerly, they could not be received. A voluntary patient must now give 
72 hours* notice in writing of his intention to leave the place^ where he is 
receiving treatment. 

Mental patients who^are thought not Kkely to be ill for long and who are 
incapable for the time being of expressing themselves as willing or unwilling 
to receive treatment may, without a reception order, be received for treat- 
ment on the recommendation of two practitioners, one being the usual 
medical attendant, and the other one approved by the Board of Control for 
thetpurpose. Both practitioners must examine the patient, either separately 
or together, and must set forth the date and grounds on which the recom- 
mendation is made, If the examinations are separate, the interval between 
them must not be more than live clear days. The recommendation has to be 
acted upon within 14 days. The Board of Cojitrol, upon the signed request 
of anyone who considers himself to be unjustly detained under the procedure, 
has to furnish a copy of the medical recommendation. If a person treated as 
a “ temporary patient ** becomes capable of expressing himself as willing or 
not to continue treatment, he cannot be detained for more than 28 days. 
If it does not seem likely that a temporary patient will recover within 6 
months, but his early recovery seems reasonably probable, the period may 
be extended from time to time, but not for more than three months at a time. 

The process of “ recommendation *’ is so like that of “ certification ** and 
is so hedged about by regulations that it is not likely to be readily distinguished 
aiud therefore generally preferred in the popular mind. Moreover, the defini- 
tion of the patients to whom it is applicable as those “ incapable for the time 
bcin^ of expressing themselves as willing or unwilling to receive treatment ** 
is so difficult of interpretation that the number of persons who may be held as 
wholly suitable is likely to be small. 

Safeguards are happily introduced by the Act, to prevent evil or criminal 
proceedings be^iiig brought against practitioners on any ground save of bad 
faith and lack of reasonable care. « 


TESTAMENTARY CAPACITY 

The power to make a will must obviously depend upon the possession 
of certain mental faculties. From the legal point of view, an individual 
must have a “ disposing mind.** He must be of sufficient intelligence to 
understand what a will is, and to apprecia'ce the effect of what he is doing when 
he makes one. His niemory must be sufficiently good to enable him to 
understand the nature and extent , of his property, and to remember those 
who by. relationship or otherwise may be considered to have clfiims upon 
him. He should be capable of weighing the claims of various persons, and 
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the reasons for the exclusion *of some frojn, and the iiuilusion of others in, 
his will. He should not suffef from delusions which may affect his judgment 
in this respect. The testator ^ould also nave a “ disposing will,” thajt is, 
he should be capable of exercising a free and ind^ndent choice, unswayed 
by the su^estions, recommendaifions or jiersuasioy of interested persons. 

Kmc Danvers Macnahara 




INSEX* 


Abdomen, retracted, in cerebru-Hpiual fever, 
151. 

in tuberculous meningitis, 162G. • 

Abdominal abscess in peritonitis, 733, 734, 
742. 

allergic attacks, 730. 
cramps in hyperparathyroidism, 508. 
crises in Henoch’s purpura, 808. 
distension in acute gastritis. 574. 
in acute intestinal ubstriK^tion, ()5(>, 
651, 652. 

in acute nc(!rosis of pancreas, 716. 
in anoBniia pscudo-lcuksemica infantum, 
784. 

in ascites, 746, 747. 
in colitis, 633. 

in Hirschsprung’s disease, 647. 
in pseudocyesis, 568. 
in rickets, 472. 
in sprue, 025. 
in typhoid, 78. 

muscles, weakness of, in relation to 
visceroptosis, 724, 725, 
pain in acute appendicitis, 655. 
in acute intestinal obstruction, 651. 
in acute necrosis of pancreas, 716. 
in acute peritonitis, 732, 733. 
in ammbic absce.ss of liver, 676. 
in amoebic dysentery, 246. 
in arsenical poisoning, 393. 394. 
in ascaridiasis, 36*^ • * 

in bacillary dysentery, 98. 
in bacterial food poisoning, 419. 
422. 

in caisson disease, 375. 
in cancer of gall-blftdder, 71 1. 
in cancer of the liver, 695. 
in cholecystitis, 702, 708. 
in cholera, 102. 
in cirrhosis of liver, 683. 
in colitis, 633, 634. 
in gall-bladder djrspepsia, 707. 
in gastrio ulcer, 580. 
in Henoch’s purpura, 808. 
in hypoglycaemia, 434. • 

in lead poisoning, 397, 399. , 

in trench fever, 261! 
in tub^ulous peritonitis, 741, *742. 
in typhoid fever, 80. 
reflexes in lesions of hemisphere, 1491. 


• 

Abdominal rigidity, 733. 

in acute peritonitis, 732, 733. 
in appendicitis, 656. , 

in pyelitis, 1301. # 

support in arterial hy|x> tension, 1044. 
supports in visceroptosis, 728, 7U). 
tenderness in acute peritonitis, 732, 
733. 

in appendicitis, 656, 659. 
in gastric ulcer, 580. 
in trench fever, 261. 
in iilceraiivo colitis, 635. 
tumour ill ammbic abscess of liver, 
677. 

in canep^ of colon, 642, 643. 
in cancer of gall-bladder. 711? 
in cancer of livoe, 695, 697. 
in cancer of pancreas, 723. 
in cancer of the stomach, 591. 
in hydronophrosis. 1311. 
in intussusception, 646, 652. 
in pancreatic cyst, 722. 
in perinephric abscess, 1305. 
in splenic anaemia, 815. 
wall, tone of, in relation t«i. visceroptosis, 
724, 728, 729. 

Abortifacient uses of lead, 399.* 

Abortion in cholera, 102. 
in measles, 283. 
in scarlet fever, 63. 
in small-pox, 294. 
in typhoid, 79. 
in undiilant fever, 171. 
syphili.s as cause of, 191 
Abscess, actinomycf>tic, 178, 179. 
acute, causative organism of, 54. 
amcebie, 246, 675, 676, 677. 
apiiendicular. 657, 659. 
as result of cancer of stomach, 59*2. 
filarial, 357. 

• formation, 13. 

ill acute appendicitis, 654, 657. 
hepatic, syphilitic, 691. 
intracranial, 1517. 
complicating scarlet fever, 64. 
mediastinal, 1^45-1247. 

• chronic, 1247. 

* metapneumonic, 1155. • 

of liver in amoebic dysentery, 4S46 ; atul 
see under Liver. 


isui 
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Abscess of lung, 1 155. 
perinephric, 1304. 1005. c 

peritonsillar, 531 ; and aec Quinsy, 
retro-poritoiioal. anuehic, 077. 
r^tro-pharyngcal, 113, 630. 
suh'diaphragmatic, aincehiltf, 077. 
as sequela of appendiei^'s, 0.70. 

(}f duodenal ulcer, 583. 
aub-phrcnic, amoebic, 077. 

Abscesses in p 3 'aeniia, 51. 

surgical treatment of, 53. 
in sma 11-pox, 300. t 

ill suppurative pylephlebitis. 009. * 

in typhoid, 82. 
miliary amoebic, 240. 

Aca^thocheilonema perstana,' 3.7(;. 
Acanthosis nigricans, 1442. 

Accentuation of second sound in aortic 
anciJiyMu. 1020. 

Accessory-sinus suppuration, 10(>7-1000. 
a;tiolog 3 ' ot,'l00T. 

AcKsory-sinus suppuration. coinp]ication.s 
of, 1008. 1009. 

in relation to retro- bid bar neuritis. 
1403. 

symptoms nnd diagnosis of, 1007. 
1008. 

treatment of, 1009. r 
Accessory sinuses in relation to rhinitis, 
1000, 1001, M)3. 
inflammation of. Sfie Sinusitis. 
Acclimatisation to high altitudes, 378 
Accommodation, Jiaralysis of, in diphtheria, 
III, 1703. 

Accoucheur’s hand in tetany. 1777. 
Aceto-acetic acid in blood and urine, 427, 
431. 

in urine, tests lor. 437. 

Acetone bodies in relation to alkali leserve 
. of blood, 427. 
tests for, 437. 

Acetcuuria, 431, 437, 12(')0. 
causes of, 1200. 
in diphtheria, 111. 
in measles, 280. 

in relation to chloroform |Kji.soiiing, 408. 
in sea-.sickncssf'381. 
tests for, 437, 438, 1200, 1207, 
tests for. 437, 438, 1200, 1207 ; and aee 
Ketonuria. 

ehalasia of anal sphincter, 040-0 t s.t 

aetiology and pathology of, 040), 047. 
symptoms of, 647, 048. 
treatment of, 048. * 

of the cardia, 543-540. 
n setiology of, 543 
diagnosis of, 545, 540. 

0 ])erative treatment of, 54(). 

• pathology of, 543-540. 

prognosis of, 546. •- 

syirptoms of, 545. 
treatment of, 540. 
of Oddi’s sphincter, 711. 


Achalasia of the pharyngo-oesophageal 
Sphincter, 543. 

^jiithology of, 543. 
symptoms of, 543. 
treatment of, 543. 

Achlorhydria, 555. 
aetiology of, 558. * 

a^f cause of amernja, 704, 763. 
f as cause of diiyrhina. 012. 
associated wilh gastric flatulences 567. 
in cancer of stomach, 607. 690. » 

< in chole(‘y3litis and gall-stones, 701, 704. 
in chronic appendicitis, 059. 
in chronic gastritis, 558, {77. 
in diarrhoea of phthisis, 038. 

• in pernicious anaemia, 709, 771. 
in relation to bacterial activity. 559. 

elironie appendicitis, 059. 
in sprue, 025. 

in subacute combined degeneration, 559, 
1715. ' 

in syphilis of stomach, 589. 
incidence of, in heidthy people. .558. 
oral sepsis in relation to, 523. 
oxaliiria in, 1268. 

pnxlisjiosing to intestinal infections. 5.59. 
results of, .558, 559. 

Acholia, 002. 

Achondroplasia, 1351, 135.5. 
aitiology of, 1 354. 
jiathology of, 1351. 1355. 
symptoms of, 1355. 

Achorion fungus, the, 1401. 

Achylia gastrica, 577. 
in acute gastritis, 575. 
in normal people, 554. 
in relation to Addison’s aiiaunia, 707. 
cirrhosis of liver, 687. 
rosacea, 1307. 

Achylic chloransemia, 704. 

Acidmmla, 425 427. 

alkalmmia, and allicNl conditions, 425- 
428. 


definitions o(, 425. 
diagnosis of, 428. 
prognosis of, 428. 
treatment of, 428. 


ongeiiital hy^rlropliy of tJic pyloru.s, 


in epidemic diarrhcca in children. 619. 
in ursDinic d^spna'a, 1290, 1294. 
urine in, 1260. 

Acidosis, 425. 
in cholera, 111. 
in necrosis of liver, 674. 

Ackee poisoning, 404. 

JBliology of, 404. 

^ pathology of, 404. 

^ jirognosis of, 404. 

* symptoms of, *404. 
treatment of, 404. 

Acne and seborrhoea, 1303. 
brrimides in relation to, 1392, 1409. 
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Acne keloid, 1394. 
necrotica, 1393. 
nodularis, 139?. 
papulosa, 139?. 
punctata, 139?. 
pustulosa, 139?. 

vaccincrtreatnicnt of, 43. 
rosacea, *1306 ; and sck* Rosacea, 
scrofulosorum, 1425. 
simple, stock vaccinos^r, 3V 
tar and oil, 1371. 
varioliformis, 1303, 1301. 
vulgaris, 1391-1393. 
aetiology ^nd pathology 1301, 139?. 
diagnosis of, 1392. 
prognosis of, 1302, 139.3. • 

scarring in, 1 393. 
symptoms of, 1392. 
treatment of. 1393. 

Acnitis, 1425. 

Acrocyanosis, 1366. 

Acromegaly, r>i2--5i 

ailiology of, 512. 
diagnosis of. 513. 
glycosuria in, 513. 
pathology of, 512. 
prognosis of, 513. 
surgical treatment rjf, .ll 1. 
symptoms of, 513. 
ircatment of, 513, 511. 

Acroparaesthesia, 105?. 
a'tiology of, 105?. 
in polycytliajiuia, 7S(). 
sy n \ ptom s of , 1 05?. 
treatment of, 105? 

Acrophobia, 1665. 

Actinic rays, dermatitis from, 137?. 

Actinomyces bovis, 1 76. 

Actinomycosis, 1 76- 1 T9, 
ffitiology of, 176, 177. 
course of, 179 
(Iclinition of, 176. 

dental caries in relation to, 177, 179. 
diagnosis of, 171S, HU. , • 

grannle.s of, 176, 1 m. 
immune therapy of, 43, 179. 
mode of invasion in, 177. 
of heart and pericardium, 95;>. 
of lungs, 1190, I19lf 
of pleura, 1240. 
prognosis of, 179 • 

secondary infections in, 179. 
symptoms of, 177. ITS. 
treatment of, 1 79. 

Acute generalised infections, use of sei um 
ill, 31, 44. 

yellow atrophy of li ver ; Men n nder Li ver. 

Adams-Stokes syndrome, 866, 867. • 

conditions of occurrence of. 866, 924.^ 
diagnosis of, 867. * * 

epilepsy in, 1638 • 

in fatty lioart. 926. 
in heart failure, 826, 827. 


I Adams-Stokes syndrome, in relation •to 

• heart* block; 866. 
sudden death in, 832. 

•symptoms of, 866. 

treatment of, 868, 869 ; an(h ace, 
Rdbrt- block. 

Addison’s anemia, achlorhydria in, 559, 
.56tv 769 ; and see Ansomia, 
yeriiicioiis. 
disease, *483-488. 
jx^it^ogy of, 183. 

• diagnosis of. 485. 4sri. 

• low l)lo(id-pressure in, 486, 1043. 
mental symptoms of, 1820. 
p.illiology of, 483, 4S4. 
prognohC^of. 4S(). 

suprarenal «‘oriex in re!#(ioii to, 482. 
tuberculosis in relation to, 483, 485, 
1178. 

mptoms ot, 4S4, 485. 

InMtment of, 486 488. 
pill, 748. 

Adenitis in climatic bubo, 321, 325. • 
in rubella, 292, 293, 
in scarlet fever, 60. 62. 6.3. 64. 
in trypanosomiasis, 241, 242. 
tubercular, in (diildren, bovine, 124. 
Adenoids, 1(^2-1075. 
a‘ti(4ogy of, 1072, 1073. 
delormilies associfitod with, 1073. 
diagnosis of, 1074. 

in relation to chronic catarrhal rhinitis, 
1061. 

(‘iilarged tonsils, 532, 53,3. 
ej)i.staxis, 116.5. 
whoo})iiig-cough, 148. 
path(4ogy of, 1073. 
reflex and nervous effects of, 1074. 
symptoms of, 1073, 1074. 
treatment of, 1074, 1075. • 

Adenoma of kidney, 1313. 
of suprarenal glands, 488. ^ 

sebaceum, 1445 
syndrome, basophil, 5 17,51 8. 

{etiology of, 517. 
pathology of, 517. 

]>ro gnosis of, 51 7 J 
symptoms of, 517. 
treatment of. 517, 518. 

Adhesions, ix?ru5ardial, 941. 

])(iritoneal. 733, 738, 739. 
as cause of acute ol).slruction, 649. 
pievention of, 748. 
pleural, 1216, 1219. 

Adie’s syndrome, 1469. 

Adiposis dolorosa, 514, 1344, 1446. 
a?tiology of, 514. 
pathology of, 514. 
prognosis d, 514. 

• symptoms of, 514. 

• treatment of, 514. 

Adiposity, 510. 

Adoleseent insanity, 182.>. 
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Adrenaline, 481. 

action of, 484. c. i 

for toxic syiiiploinft after arsplienainine 
reniedics, 203. 

in ‘Ad.-u ns- Stokes syndrome, 8()8. 
in allergic conditions, 730. * 

in heart alTecdiona, 840, 81t. 
i rid iojit ions for, in astiuiia, • 128. 

Aedes aegypti, 3 IS, 322, 323. ^ 

i^Epphony, 1059. * 

ill pleurisy ^vitll efFusion, 1221. t * 

Aerobic bacteria, 1 1. < 

Acrocele, lioo. * 

Aerophagy, 506; and .S'ce FJ;ii iilence, 
gastric. 

USA cau.se ol inle.sfinal (kdidcncc. .* 107 , 
568, /i31. 

hysterical, otiV, 1677. 
in angin.i jicctinis, .767. 
niecliMiiisni of, 5tiT. .'»0S ,• aud .see !’’la'u- 
Iciic''. gustric. 

Afebrile typhoid, 79. 

“ Af&r-damp,’* 401. 

Age in relation to vaccine dosage, 36. 
Agglutination, stages of. 23. 

* yono.s of, 24. 

test for diagnosis of cf>rol)ro-spinal lever 
150. , 

of jiarti typhoid fever, 91. 
of tularaemia, 173.1 
of typhoid, S3, 
of typhus. 272. 
of undiilant fever, 170, 171. 
Agglutinations, somatic, 27. 

Agglutinins, 23, 24, 27. 
effect of beat on, 24. 
in connection with paratypladd fever. 2.). 
in connection wdlb typhoid fcv<*r, 21, 27 
Agglutinogen, 27. 

Aggiutinoid, 24. 

Aggressin, 14. 

Agnosiii, 1.5Q9, 1846. 

ideational, 1709. 

Agoraphobia, 1667. 1684, I s is. 

in 'neurasthenia, J 684. 

Agotan in gout, 473. 

Agranulocytic angina, 328, 7S9. 
Agranulocytosis, 772, 789-79 1 , S02 
aetiology ot, 789. 
course and prognosis of, 790. 
diagnosis of, 790. * 

gangrenous and ulcerative le.«ion.« in, 
789, 790. 

jiathology of, 789, 790. 
relapses in, 790. 
symptoms of, 790. 

Agraphia in lesions of prefi-ontal lobes, 
1491. 
pure, 1550. 

with word- blindness, 1756. « 

Ague, 224 

classical I matures of, 227 

Ague-cake spleen, 228. 


Agurin yi cardiac di&easc, 840. 

Ainhum, 3^13. 

Air embilism, 1041. 

Air hunger in diabetic coma, 436. 
in haemorrhage, 762. 
in relation to ketosis, 427. 
passages, upper, vaccine tfejitment of 
f infections of, 42. 

^wallowing, 566^ 

^kamushi disease^ 258, 279. 

< Akatastasia, 1841. 

Ak.r e(3llap.so of nostrils in adenoids, 1073. 

type of chest, 1056. 

Alastrim, 29}). , 

Albee's operation for rebef of com pres.sion 
I t>f cord, 1697. 

Albers-Schonberg disease, 787. 

Albinism, 1470. 

AlbFs ring, 1737. 

Albuminuria, 12(il-I2(i3. 
alter ar.'sphcnamine remedio.^, 203. 
after bismuth treatment, 208. 
cau.se of, in feve?’, 8. 
congestive, 1262. 
fehrile, 1262, 1271. 

functional or orthostatic, 1261 ,* atuJ see 
■under i8-oteinuria. 
in jK'iito tonsillitis, 731. 
in dijihtheria, 107, 111. 
in erysipelas. 77. 
in gout, 470. 

in lardareous disea.se oj the liver, 691. 
in malaria. 228. 
in measles. 286. 
in plague, 168. 
in relapsing fever. 219. 
in iheiiniatic fever. 330. 
in scarlet fever. 62, 07. 
in septic endocarditis, S97. 
in scrum sickness. 33 
in sinall-jio.x, 298, 30tt 
in spirochaitosis icterodnemorrhagica, 
216. 

in sp'otted fev^er, 2^77. 
in subarachnoid ha.*morrhage, 1539. 
ill thrombocytopenia, 805. 
in typhoid, 77. 81. 
in typhus, 253. 
in whooping-cough, 1 40. 
in yellow fever. 319, 320. 
residual, 1262* 
toxic, 1262. 

with organic renal disease, 1262, 1263. 
without organic renal disease, 1261, 1262. 
Albuminuric Votinitis, 1018, 1282, 1294. 
Albumosuria, 1263. 

cause of, in fever, 8. 

Aliohol as a cause of gastritis, 554, 577. 

^ as a liver poison, 408. 
foo(l value of, 389! 

in blo6d and urine during intoxication, 
388. 

in cardiac disease, 834, 840. 
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Alcohol in cerebro-spiital fluid, 387- 
in iviatiou to osliology of idiocy, 1836. 
arsenical poisoniiii', 3Sfl. • 
atheroma, 1013. 
cirrhosis of livor, 681. 
fatty lujirt, 920, 928. 
gastric ulcer, 
hepatitis, 079. 
iicifliritis, 1279, 128^ 128Ji. 
palpitation, 8 il). • • 

retrobulbar neuritis. 1463. 
rosacea. 1367 
temperatun* regulation, 4. 
in treat juet^ of pneumonia, 1207. 
injections in periyjhera) facial spasm 
1476. • 

in trigeminal neuralgia, 1488. 
properties of, 389. 
susceptibility to, 1797, 1798. 
use ot, in arterial hypc.rlension, K»46. 

Alcoholic delirium, acute, 1799, 180n. 
symptoms of. 1 799. 
treatment of, 1799, 1800. 
drinks in relation to gout, 447, 4r>2. 
strengths of, 389. 

excess, eardiac symptoms of, 389, 819. 
in relation to necrosis of liver. 673. 
angina pectoris, 9(i.'). 
cirrlujals ot liver. 681, 682, 68r* 
686, ti87. 

congestion of the liver, 671. 
laryngitis, 1080. 
retrobulbar neuritis, 1463. 
gastritis in relation to cirrhosis of liver 
682. 

hallucinosis, chronif, 1802. 
neuritis, 685, 1761, 1762. 
paranoia, 1802. 
poisoning, 387. 

effect of, on liver, 389, 390, 408. 
pseudo-paresis, 1802. 
psychosis, Korsakoff’s, ! 802. 

Alcoholism, 386-392, 1797-1803. 
acute, 387, 388. , . 

causes of death in, 387. 
diagnosis of. 387, 388. 

})athology of, 387. 
symptoms of, 387. 
treatment of, 388? 1 799. 
acute pancreatitis in relation to, 716. 
as a cause of oesoph.igitA, 549. 
as a symptom of mental disorder, 1798. 
as predisposing to erysipelas, 55. 
chronic, 388-391, 1801, 1802. 
ajtiology of, 389. 
diagnosis of, 1802. 

in relation to tuberculosis, 390, 1811. 
pathology of, 389, 390, 1801. • 

symptoms of, 390, 391, 1801, 1802. , 
treatment of, 391/ * 

in relation to amoebic hepatitis, *676. 
chrome pharyngitis. 537. 
chronic rhinitis, 1061, 1062 


i Alcoholism in relation lo ins'-»nity. 1797- 
• 1803. • 

pneumonia, 1198, 1204. 

**typhoid, 80. 

predisposing to lead poisoning, 398.* 
symptomfl t)f, 1798, 1799, 1800, 1801, 
IS0‘^ 

treatment of, 388. 391. 

Aldehyde ^est, Napier’s, for kala-azar, 237, 

Alepofi'i leprosy. 1.33. 

A!oppo sore. 239. 

A-Auksmic leukaemia, 797. 

Aleukia hasmorrhagica, 802. 

Alexia. See Word- blindness. 

Alexin, 22. • 

Alimentary symptoms of pulmonary &ber- 
culosis, 1173. 

Alkalaemia, 425, 427, 428. 
and :ilUcd c.onditions, 425-428. 
diagnosis (jf, 428 • 


ill relation to tetany and epilepsy, 1627. 
treatment of, 428. • 


Alkali reserve of blood, 42.5, 426. 427. 

reduction of, in diabetes, 431, 445. 


Alkalinity of blood decreased in cliolera, 
102 . 


of saliva^ m rclalion to digestion. 528. 
Alkalis in blaekvv.iier fever. 234.* 

in projfliylaxis iJ sea rl.it in/il nephritis, 
1277. 


Alkalosis, 425. 

Alkaptonuria, J26(). 

• “ All or none ” law in c.irdia(* muscle, 819. 
Allantiasis, 421 ; and see llotulism. 

Allen's treatment of diabetes, 439. 

Allergic conditions, aelilorhydria in rela- 

. tioii to, 559. 

I symptoms in hvdatid disease of liver, 

■ t)93. • 

: Allergy, gastro-intestinal, 730. 731. 

I skin, 1369, 1373, 1374. . 

i tlieory of rheumatic fever, 329. 
i “ Alligator skin,” 1361. 

. Alopecia, 1451-1453. 

;eliology of, 1451, 1452 
! areata, 1452. •• 

cicatricial, 1453. 
premaiure, 14.51, 1452. 

seborrhwa in relation to, 1390, 1151. 
Altitude sickness, 378. 

Altitudes, effects of exposure to rareiied 
atniosi)heres at high, 378, 379. 
Alzheimer’s syndrome, 1845. 

Amaas, 299. 

Amanita muscaria, a poisonous fungus, 408. 

phalloides, a poisonous fungus, 4o8. 
Amaurosis in chronic lead poisoning, 400. 
in granular kidney, 1287. ^ 

• in uraemia, 1294. 

Amaurotic family idiocy, 1573-li|^5. 
patliology of, 1574. • 

symptoms of, 1574. 
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Amblyopia, crossed. 1674. 
tobacco, 1463. r. i 

transient, in disseminate scleiosis, 1463. 

Amboceptor, 18. * 

de<inition of, 22. 
effect of heat on, 23. 

Ambulatory cholera, 102. 
typhoid, 79. 

Amenorrhcea in Graves’ diseasc,^9r). 
in kala-^zar, 237. * 

in pulmonary tuberculosis. II #.3*; and 
nee under Menstrual di-sturbaiirt'S. 

American dermal leishmaniasis, 2lo. * 
a?tiology of, 240. 
rii a gnosis of, 240. 

^ prognosis of. 240. • 

synipUms of, 240. 
treatment of, 240. 

Amimia, 1563. 

Amlnostiburea in kala-azar, 23S. 

Ammonia excretion in urine, 12.55. I25(>. 
in cirrhosis of liver, 685. 
in necrosis of liver, 674. 

Ammoniacal decomposition in urine. 1257. 

Ammonium carbamate in rein lion to 
uraiinU, 1293. 

Amnesia verballs, 1561. 

Amoebic dysentery, 245-24S, , , 
ajtioldgy of. 215. 
catarrhal colitis iif 6.33. 
complications of, 216. 
course of, 246. 
definition of, 245. 
diagnosis ot, 246, 247. 
in relation to hepatitis and at).scess. 
675. 

pathology of, 21,">, 246. 
prognosis of, 247. 
prophylaxis of, 247. 
r sprue in l^elation to, 626. 
symptoms of. 246. 
tifcatm^nt ol, 247, 24S. 
hepatitis, 675 ; and nec Hepatitis, 
am cubic. 

Amds* tripod sign in acute poliomyelitis, 
268. 

Amphoric breathing, 10.5s. 
echo, 1059. 

Amyloid disease. See Lardnceou.s (Usca.se. 
of arteric.s, 1 0 1 S ; and nee Arterial 
inlilt ration. • 

substance, characters of, 1019. 

Amylolytic ferment of hi nail intestine. 599. 

Amylopsln, absence of, fnnn stools in pan- * 
creatic disease, 714. 

Amyotonia congenita, 1788, 1789. 
aetiology of, 1788, 1789. 
diamosis of, 1789. 

, 1789. ‘ 

prognosis of, 1789 tr 

symptoms of, 1789. ■ . 

treatment of, 1789. ' 

Amyotrophic lateral sclerosis, 1722, 1731. . 


! AnsemU, 761-779. « 

achloTh^drlc, simple, 764. 
acutdK’febrlle, 776. 

Addison’s, 767 ; a?id nee Anccmia, per- 
nicious. 

aplastic, 772 774. 

' {etiology of, 772, 773. 
diagnosis of, 774. 
fulminating, ^773. 

^ pathology otf, 773. 
e jirognosis of, 774. 

< secondary, 773. 

symptoms of, 773. 774. 
treatment of, 774. - 

chlorotic, of childhood, 7iS. 

• of pregnancy, 777. 
congenital hmmolytic, 775 ; and nee 
Jaundice, acholuric. 

erythroblastic, of childhood, 77S 

of children, 778. 
gravis of children. 778. 

Xirognosis of, 778. 
hamolytic, acute, 776. 
chronic acquired, 776, 777. 
in malaria, 228. 
hamorrhagic, in children, 77S. 
hyperchromic, in pregnancy, 777. 
hypochromic, idiopathic, 764. 
idiopathic hypochromic, 764-767. 
aitiology of, 761, 765. 
complications and sequclie of, 766 
course and prognosis of, 766. 
diagnosis <.>f, 76(>. 
pathology of. 765. 
symptoms of, 765, 766. 
treatment of 766, 767, 810. 
in aincebic dysentery, 246. 
in cancer of colon, 642. 
in cancer of stomach, 590. 
in childhood. 777-779. 
in chronic arsenical poisoning 394. 
in chronic mercurial ])(»isoning, 396. 
in Hodgkin’s disease, 753, 761. 
in hbok-worm infection, 361. 
in kala-azar, 236, '761. 
in lead-poisoning, 400, 761. 
ill malaria, 227, 228, 761. 
in malignant disease, 761. 
ill nephritis, 761. • 
in Onoya fever, 174. 
in i)regnancy,^ 777. 
in pyorrhoea alveolaris, 523. 
in rheumatic fever, 330, 761. 
in rickets, 472. 
in scurvy, 467. 
in septicieniia, 50. 
in sprue, 625. 

subacute combined degeneration, 

, 1713, 1714, 1716, 1718, 1720. 

in kyphilis, 193, 761. 
in tyfftioid, 81, 761. 
in undulant fever, 1 71. 

Infectious, 785. 
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Anaemia, mcgalocyticf, in nprinj. ^*2;). ^»‘20, 
()‘27. 

ty\^s of, 708. • 

microcytic, chronic, of woiikmi, 764. 
mitls, 778. 
of cachexia, 76 J. 

Of Infants, nutritional, 768, 764. 

iron deficiency in, 764. 
of prematurity, 763. # 
osteosclerotic, 762. • 

congenital, 785. 
secondary, 785, 786. 
paj)iJl(£dcma in, 1501. 
perniciousy*767-772. 
achlorhydria in, .550, 560. 769. 
a‘tiology of, 767, 76S. 
complications and sequela* of, 770. 
course of, 770. 
diagnosis of, 50*2, 771. 
hereditary tendency to, 767. 
of pregnancy, 777. 
pathology of, 76cS, 76!). 
predisposing factors, 767. 
prognosis of, 770. 
remissions in, 770. 
spnptoms of, 769, 770. 
treatment of, 771, 772. 
physiological, of pn'giuincy, 777. 
progressive haemolytic, in soptica*mia, .50. 
propliyla.xis of, 809. 
pseudo-leukaemica infantum, 784, 78.5. 
course and prognosis of, 785. 
symptoms of, 784, 7S5. 
treatment of, 785. 
secondary hypochromic, 761. 762. 

, 'etiology of, 761, 762. 
pathology of, 762. 
prognosis and treatment of, 762. 
symptoms of, 762. 
sepiic, 785. 
sickle-celled, 775. 
oitiology and pathology of, 775. 
symptoms of, 775. 

Splenic, 814-816 i a^id .>•«€ *.Sj)leiiic 
anaemia. 

symptomatic, in childhood, 778 
toxic, 761. 

treatment of, 809--8I2. 
tropical macrocytief 479. 480. 
a?tiology of, 479. 
diagnosis of, 479. * 
jiatliology of, 479. 
prognosis of, 479, 480. 
symptoms of. 479. 
treatment of, 480. 
nutritional, 479, 768 
in pregnancy, 777. 

Anaemias, anheemopoietic, 763, 772. 
in childhood, 778. 
elassihcation of, 760. 
haemol^lc, 774-777. 
in pregnancy, 777. 
of childhood, 778, 779. 


A.nsemiast hyperchromic, 761. 
diypochromlc, 76#. 
ipegalocytic, 761. 
microcytic, 761. 
normocyUc, 761. 
orthochromic, 761. 
primary, .7j^. 
secondary, 760, 761. 

^symptc^atic, 761, 7()2. 

j^'tiology of, 761, 762. , 

])a JliologN^ of, 762. 

* prf)gnosis and treatment ul 702 

* symptoms of. 762. 

Anaemio dyspepsia. See Uysiiepsia, 
ana'inic. 

spinal distnse. See Degeneration, sul)< 
acute com hined. -» 

Ansesthesla, cutaneous, 1363. 
dolorosa, 1025, I6S9. 

“glove and slocking,” 1713, 1715, l7Hi. 

in hysteria, 1675 • 

in syringomyelia. 1700, 1701 
of fijigersand thumbs in utriplicisiif 4!0. 
“ sleeved jacket,” 1700. 

Anssthetics, danger of, in syringomyelia, 
1704, 1707. 

in relation to hvpcrirophv of thvmu.ii, 

4iK^. 

to lympliatism, 489, 490, 7o4 
to ten) pcraturi? regulation. 3, 1 
pyoprhiea in relation to. 523 
Anakhre, *223. 

Anal spasm, oil. 
sphincter, aeliala.-'la o(. 64(). 
dilatation of. 048. 

Anamnesic reaction in ty phoid, S3. 
Anaphylactic state, transierenco of, 26. 
Anaphylaxis, 25 

after diphtheria antitoxin, 1 10. 
as a factor in eczema, I37t, 1380 
as toxic idiopatliy, 16. 26. 
definition ot, 25. , • 

dc.sensitisntion lor. 26. 
following insect biles and slings, 365. 
in relation to usthma, 1 125, 1 126. * 
]>aHsivc, 26. 

Anarthria after heat sli#ke, 385. 
Anastomosis, inte.utiiial. for cancer (»f colon, 
643. 

Anastomotic ulcer, 587. 5 SvS 
Amrtoxin, 4o. 

for inimiinisation against dijibllu'iia, J 15. 

Ancylostoma braziliense, 3i)0. 
caninum, 360. 
duodenale, 360. 

as cause of anumua, 361. 
maiayana, 360. 

Ancylostomiasis, 360-362. 

aetiology of. 860, 361. ^ 

carriers, 361. 
diagnosis of, 301. 
mc'rtality in, 361. 
prognosis of, 361. 
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AAcylostomlasis, }>rophylaxl8 

symptoms of, 361. « 

treatmenl of, 361. 3(>‘2. , 

Aneurysm, 1020-1032. 
acAte arujritis as a cause «»f, 1007. 
sDtioloay and T)atholoc;y of, IT120-1022. 
aortic, in relation to c'd|[''presaion of 
cord. 1689. 

modes of rupture of, 1026, I^r27. 
respiratory symptoms of. 1023, 1024. 
symptoms of, 1022-1025. 1021?. 
syphilis in relation to, 947, 948, 1011. 
arterio-venous, 1020, 1031, 1032. ' 

atheroma and, 1012, 1021. 
cerebral, 1021, 1535, 1536. 
berry, 1535, 1539. • 

congonitffl’, 1535 
false. 1514. 
leaking. 1536, 1539. 
pailiology of, 1535 
sopli'.*, 1535. ‘ 
l^ymptorns of, 153.5. 15.3b. 
sypliililio. 1,535. 

circumscribed, 1020, 1021, 1022. 
cirsoid, 10-20. 1030, 1031. 
chassification of, 1020. 

congenital, 1021. 
definition of, 1020. 
diffuse, ‘1020, 1022. 
dissecting, 1020, 103A. 
elTeet of, on hone, 1022. 
false, 1020. 

in pulmonary tuberculosis? 1021. 
in relation to cerebral thrombosi.s and 
haemorrhage, 1535, 1536, 1514. 
in scpti'3 endocarditi.s, 891, 895. 
in tubercular cavities, 1146, 1167, 1172. 
infcetif»n in rrdation to, 1021. 
miliary, 1535. 
mixed, 102(^. . 
mycotic, 1021. 

of aMominal aorta, 1029, 1030 
of femoral artery, 1030 
of heart, 952. 
oflhepatic artery, 10.30. 
of innominate artery, 1025 
of mesenteric arfbry, 1029. 
of peripheral arteries, 1029. 
of physical signs, 1022. 
of popliteal artery, 1030. 
of renal artery,* 1030. 
of splenic artery, 1029. 
of subclavian artery, 1029. 
of symptoms, 1023. 
of thoracic aorta, 1022-1029. 

complications and sequel re ol, 1026, 
1027. 

course of, 1027. 

I diagnosis of, 1 027. * 
prognosis of, 1027. 
rufture of, 1026. 
symf^toms of, 1022-1026. 
treatment of, 1027-1029. 


Aneury%m^ pain in, \023. 
mplure of, 1020, 1021. 10-26. 
sap of 1021. 

spontaneous euro of, 1021. 1027. 

Hurd(;al treatment of, 1029, 1030, 1031. 
syphilis and, 186, 1021, 102S. 
treatment of, 1027-1029, 1030. 
truf, 1020. 
rarlcose, 1020, i03l. 

^Aneurysmar varif, 1020, 1031. 

' Angina abdominis, 968. 

Agranulocytic, 32S, 789. 

Ludovici, 535, .530. 

with (edcjufttous l.aryngitis, 536, 1078 

pectoris, 904^974. 

' a?tiol()gy and j)athogene.sis of, 965. 
characteristics of attack, 967-969. 
diagnosis of, 969, 070. 
electro-cardiogram of, 1002, 1003. 
flaiiilenoc in relation Lo, 567. 968. 
from atheroiiia of coronary arteries. 
96.5. 966. 

high blood- pressiiro in, 960, 961. 906. 
in aortic incompetence. 91 I, 91.3, 914 
ill aortic stenosi.s, 909. 
in clironic myocarditis, 9-24. 
in fatty heart, 924. 
in pernicious anivmia, 769. 
in relation to auricular fibrillation. 
873. 

to infarction of heart, 967 
morbid anatomy of, 965 -967. 
nervous factor in, 965. 
pain of, 826, 965, 966, 967, 908. 

sites of, 826, 967. 908. 
pathology of, 965. 
prognosis of, 970, 97 1 . 
pectoris, sudden death in, 8.32. 
surgical treatment of. 973, 974. 
.s^'injitoms of. 967-969. 
syphilis in relation lo, 948, 949, 965 
t lieories of, 966. 
treatment of, 971-974. 
varieties of,»967.f 
redux, 1 1 6. 

Vincent’s, 534 ; ami iJcc Vincent’s angina. 

Angio-fibroma of nasal s(i pi 111 ) 1 , 1064, 1071. 

Angioma of pharynx. 541. 

Angiomata on face* in cirrhosis of liver, 
683. 

of larynx, 108?). 
of soil palate, 541. 

Angio-neuroses, 1 04 8- 1 055. 

Angio-neurotic oedema, 1052-1054, 1414. 
a'liology of, 52.3, 1052. 
affecting larynx, 1078. 
diagnosis of. 1053. 

* pathology of, 1052, 1053. 

I j^ulnionary mamfestaiions of, 1 138. 
swellings in, 1053. 
symptoms of, 1053. 
treatment of, 1053. 1054. 

Angor animi, 965. 
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Anidrosis, I30f). * . f 

Aniline derivatives oausin^ eiitemgeno.H 

cyanosis, 781. 

Animal poisons, cifert of, on skin, 1370. 

Animals, rl iscascs transmitted by, 411. 

Anisocytosis#7oS. ^ 

in leuksBOiia, 703, 795. 
in pernicious aineiiiia, 770. ^ 

in subacute combined tJe^eneration, I7i4. 

Ankylosis of Joints, fibr.ouC in liaiinopbilia, 
803. 

Ankylostomiasis, 3G0 ; and nee. Ancy- 
lostomiasis. 

Anopheles albimanus, * 220 . 
argyrotarsis, 220. 
hifurcatus, 22(i. 
costalls, 220. 
culicifacies, 22(). 
funestus, 22(i. 
maculatiis, 22(). 
maculipalpis, 220 
marulipennis, 22r», 220. 
minimus, 220. 
umbrosus, 220. 

Anopheline mosquitoes, 22f). 

Anorexia, 500. 
iiysterieal, 5()8. 

in .'icute catarrhal g.i,srri(is, ."iVI 
in chronic L^astrilis. Ti^iO. 
neurasthenia., 570. 
pancreatitis, 719. 
iierv’osa, 508. 

Anosmia, 1402. 
in atrophic rhinitis, 1003. 
in lesion of orbital lobule, J402, 1 191. 
unilalcral, 1402. 

Anoxaemia, 377-379. 
alkali rc.servo of blood in, 42S. 
aruemic. 378. 
aiierial, 37S. 

in relation tt) angina, 9<i0. 
individuai tolerance to, 379. 
inentni elTccts of, 378. , 

])a.ssive. 377. 378. t • 
pathology of, 377, 378. 
stagnant. 377. 378. 
symptoms of, 378, 379 
treatment of. 379. ^ 

Anthracosis, 1102. 11 (?3, 1104. 
the trachea in, 1097. , 

Anthrax, 121-123. 

.'etiology of, 121, 122. 
animals immune to, 15. 
bacilli in relation to pliagocytosi.s. I 7. 

resistant to digestion, 17. 
bacteiiological diagno.sis of, 122. 
dcHnition of, 121. 
immunisation against. 122. 
in animals, 122. « 

intestinal, 123. 
prophylaxis of, 123. 
pulmonary, 123. 
seruni -therapy of. 38. 123. 


Anthrax, dusccptibility of animals to. 122. 
j<ymptora.s of, 12.*5i? 
tlpatmeiit of, 123. 
very fatal in mice, 12. 
viriilencojn, 12. 

Anti-anthrax serum, 122. 
Anti-bacteriai/sera, 22. 30. 

Antibody, formation of an, 14. 
Apti-dipht^erla serum, 30 : and vec Dipb- 
^ theria antitoxin. 

Antldoti^in acute arsenic;'.! poisoning, 394. 
Aiilfl-dysenteilc serum, lOO. 
in ulcerative c.olitis, 638. 

Anti-endotoxln, 22. 

Anti-formin as means of detecting tubercle 
baci?li. 127, 128. , 

Anti-gas gangrene serum in almte intostina I 
obstruction. 651. 
in aculo peritonitis. 737. 

Antigen, 23. 

Antigens, 29. 

partial, for tu here 11 losis, IIM7 
specilicity oh 2 1. 

types of. in relation to agglutination, 21. 
Antileprol in leprosy, 1 33. 
Anti-meningococcus serum, 22, 38, 150, 151 
intrathecal use of, nocefis:iry. 38, 164. 
Antimony kala-azar, 238. 
ill trypano.sonuams, 343. 
tartrate in schisti^ominsls, 351, 352 
Antiplague serums, 169. 

Antipyretics, ilangers of some, 8. 
mode of acAori of. 6. 
use of. in fever. 6. 9. 

Antipyrine eruptions, 1410. 

Antiscorbutic value of foods, 104, 10.'». 
Antiseptics, blood, 897. 
intestinal, in cciliform infections 96. 
in summer diarrhoia, 621. 

Antispasmodics in asthma, 1 128. 
Anti-staphylococcus vaccine, dos orp ,>!, 13, 
44. . • 

Anti-streptococcal sera, 22, 44. 
vaccines, 45. 40. ^ 

dosage of, 45, 41*'. 

Anti-streptococcus serum in influcnwi, 1 13 
Antitetanus serum, 30, Ao, 47. 

by imratlieial injeolion. .32. 17. 

Antitoxic sera, 2 1. 

Antitoxin, composition of, 21. 
diphtheria, dosage of. 115. iio 
effect of, on membrane, ((>8. 
methods of administration of. 1 16. 
])roduction of, in iiody, 6. 7, 14, 20. 21. 
sera, 30 

tetanu.s. 16, 47. 110, 120, 121. 
unit of. 21. 

Antitoxins and active immunisation, 20, 21 
composition bf, 21. » 

explanation of effect of, 21. 
methods of preparation of, 21.* 
Antlvonene against scorpion st#igs, 368. 

,in snake [loisoning, 370. 
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Ahtruniy maxillary, infected in era! Hepsis, 
522. • ‘ 

suppuration in. lOOH. 

Anuria, 1261. 

calises of, 1201. 
in blackwater fever, 233. 
in yellow fever, 320. 

Anus, eczema of, 1370. 
jiruritus of, 1365. 
in enterobiasis, 363. 

Anxiety neurosis, 1673, 1.S4S. 

Aorta, abdominal, and its braiu‘lA.‘H. 
aneurysm of, 1029, 1030. * 

ascending arch of, aneurysm of, 1022, 
1023. 

symptoms and diagnclis of, 1022. 

102 » 

atheroma of, 96 1 , 1012. 
atresia of the, 95.’). 
coarctation of, 955. 

descending aj’cfi of, aneiirysTn of, 1025. 

f-boracic, aneurysm of. 1025. 
dilated. pymptom.s of, 1022. 

<loiible. 956. 
hyf)oplii.sia of, 95.). 
avjilulis ot the, lOOS, 1009. 
thoraeic, and brandies, aneurysm of, 
1022-1029. • i 

tran.s{) 08 ition of, 95(). 
transverse arch of. Aneurysm of, 1023. 

Aortic aneurysm. iSac under Aneurysm, 
disease, proguosi.'* of. 830. 

value of digitalis in, 83<'‘. 
incompetence, 911-914. 
letiology of, 911, 
and aneurysm, 1027. 
course of, 9 1 3. 
diagnosis of, 913, 9N 
electro-cardiogram of, 991. 
liypertrophy and dilatation in, 912. 
murmurs in, 912. 913. 
pjAhology of, 1102 
prognosis of, 914. 
pulse of, 912, 913. 
relative, 911. 
symptoms of, 911 -913. 

.syphilitic, 18(^^947. 9 IS 
thrill in, 912. 
traumatic, 911. 
stenosis, 909-911. 

absolute, 909. * 

jetiology of, 909. 
cardiac sounds in, 9 It), 
congenital, 955. 
diagnosis of, 910, 911. 
hypertrophy of left ventricle in, 911. 
murmur in, 910. 
patholo^ of, 901, 902. 

( prognosis of, 91 1. * 

pulse of, 909. ‘ 

relatB.''e, 909. 
sympt^tiB of, 909, 910. 
syphilitic, 909. , 


' AortitiSf acute, 1007! 

' syphilitic, 946, 947, 1021. 

Ape-haild, the, in median nerve paralysis, 
1741. 

Aperients, abuse of. as cause of rliarrluea, 
. 612. . 
in B. coli infections, 96. 
inronstipation, 610, 611. 

Ay ex-beat, the, 8]r7. 

^ heaving, 910, ft30. 

/ ' in acute myocarditis, 921. 

•in acute pericarditis, 936. 
in adhesive pericarditis. 942. 
in chronic myocarditis, 924. 
in dilat/ition of heart, 933. 

!n fatt 3 " heart, 927. 
in hypertrophy, 930. 
in mitral incompetence, 907. 
in mitral stenosi.s, 00-4. 
in thoracic anour\^sm, 1026. 

Aphasia, sotioloj^y ni, 1557, 1558. 
and other defects of speech, 1555-1567. 
Broca’s, 1558, 1560. 
cond it ions i n vol vod in, 1 555- 1 560. 
estimation of testaimuitary capacity in, 
1564. 

in lesions of prefrontal lo})cs, 1491, 1558. 
in lesions of temporal lobes. 1492, 1493. 
1558. 

jargon, 1403, 1555, 1558. 

lesions responsible for. 1558. 

method of examination in 1564. 1565. 

motor. 1558, 1560. 

prognosis of, 1563. 

pure, 1556. 

recovery from, 1563. 

re-cducation of speed) in, 1563. 

sensory, 1558. 

.symptonjs of, 1560 -156.3. 
verbal, 1493. 

Wernicke’s, I5.5S 

AphasiC attacks in migraine, 1646. 

Aphonia, functional, l()7‘b 1093. 1094. 
shell-shock in relation to, 1093, 1094. 
hy.storical, 1675, 
in laryngitis, 1076, 1080. 
in small- pox, 297, 29S 
Aphthae, 525. 

Aphthongia, 1567. 

Aphthous stomatitis, 525. 

Apical Infection, 522. 
symptoms of, 522. 

^ treatment of, .522. 

Apicolysis in pulmonarv tuberculosis, 
1188. 

Aplastic ansmia, 772 ; and see Amemia, 
aplastic. 

A^neumatosls, 1142; and see Lungs, 
t , acquired cqjlapso of. 

Aponeuroses, hbrusitis of, 1344, 1345. 
Apoplectic syndrome, the, 1538, 1539. 
Apoplexy, causes of, 1543-1546. 
cerebellar, 1548, 1549. 
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Apoplexy, determination of sid^ lesion 
in, 1547, 1548. 

localising symptoms of. 1.^46-1548. . 
prognosis of, 1551. 
pulmonary, 1140. 

Appendicitis^ 654-661. ^ 

acute, 654-659. 

course of. 6.56, 657. > 

diagnosis of. (>57, 658. 
indications for operarion iri, 057, 658. ^ 
pathology of, 654, 655. * * 

prognosi.s of. 658. 
symptoms of, 655, 656. 
treatment of, 658, 659. 
aetiology of, 654. 
amoebic, 248. 

and intestinal worms. .30.‘1. 
bacteriology of, 654. 

B. coll in, 93. 
catarrhal, 654. 

(<auscH of death in, 6.5S. 

chronic, 659 -OG I. 

achlorhydria in relation to, 650. 659. 
diagnosis of, 660. 
spastic constiijation in, 607. 
symptoms of, 659. 660. 
treatment of. 660, 661. 
ill relation to actino m ycosis, 177. 

gastric and duodenal ulcer, 581, 650. 
pelviCp 657, 660. 
pvorrluca as a cau.se of, 523. 
Appendicostomy in badllarv dvsentery, 
101 . 

Appendicular concretion, 65 (. 
dyspepsia, 659. 

Appendix, infoot ions o(. in relation to 
peritonouin, 657, 731. 
situation of, as affccling .symptoms of 
append i(?iti.s, 656, 657, 66(). 

Appetite, cxecs-Hivo, in diabetes, *135. 
Apple-jelly nodules of lupus, ] 07 o. jos3, 
1423. 

Apraxia, 1567-1569, is to. 

.mtiology of, 1 568. » • 

diagno.sis of, 1 568, 1 569. 
ideational, 1569. 
lesions concerned in, 1568, 
motor, 1569. ^ 

Aprosexia, 1073. 

Apyrexial fever, S. , 

Aran-Duchenne type of paralysis, 1 7(V). 
Arborisation heart-block, 869. 

eW'c.tro-cardiogram of, 998. 

Argyll Robertson pupil, 1468, I4t)9. 
diagnostic significance of, 1469. 
in tabes, 1595, 1590. 1598, 1599. 
Argyria, pigmentation in, 486. ^ 

Arithmomania, 1665. 

Arneth index of lencocytosis in pulnyjiiaaw 
tuberculosis, 1173 , 

Arrhythmia, cardiac, from toxaemia, 49. 
Arsenic acid, uses of, 392. 
eruptions, 1409. 


Arsenic iif food, 392, 393. 
fn leukiemia, 793,^ 795, 
malaria, 230. 

in treatment of aniemias. 811. 
lethal dogp of, 393. 
metallic, uses of. 392. 
vitreous, lij2. 
white, uses of, 392. 

Arsenicalmeurltis, 394, 1 760. 
poisoning, 392 -395. 
acuV, 393, 394. 
pathology of, 393. 
symptoms of, 393. 
treatment of, 393, 391. 
alcohol in relation to, 389. 
chronic, Symptoms of, 304. j 
treat in cut of. 304. ‘ 

preparations in relation to optic atrophy, 
1 104. 

Arsenical preparations in treatment of 
8y])hilis, 200 -2(J6. 

Arsenlous acid, 392. , 

anhydride, 392. 
sulphide, 392. 

Arseniuretted hydrogim, 392. 

poisoning by, 31)1. 395, 408. 
Arsenobenzene, 201 ; and see Arsphena 
liilne. 

poisoning, effect ot, on liver, 395. 
to.xic cltccls oi’ 305, 407. 
Arsenobenzol, 201. 

Arsenobillon, 201 ; and see Arsphmiamine 
Sulvfirsan. 

Arsine, 392. 

Arsphenamlne, 201. 

poisoning, cfTo(*t of. on liver, 202, 201. 

205. 395, 407. 

preparations, 200, 201, 202. 

choice of, 209, 210. 

dosage of, 201, 202, 204, 210-214. ' 

in rat -bite fever, 221. 

in relapsing fever, 220. • * 

in yaws, 222. 

precautions necossarv in use of. 205, 

206. 

risk of, in diabetics. 206. 
tlicrapcutic properncs of, 202. 
toxic effects of, 202-205, 407. 
treatment, neuro-recurrcnces after, 205, 
210 ; and see Ar.seno benzene, 

^ Salvarsan. 

Arterial blood-pressurc, 1012 ; and see 
Blood -pressure, 
degeneration, 1011-1015. 

a'tiology of. 1012. 
fibrotic, 1013. 
hyaline, 1014. 

disease, classification of. 1007. 
due to lea^ poisoning, 399. i 

high blood-pressure in, 1044. 
in relation to angina x>eo>ori3. 965. 
966, 967. ^ 

• insanity, 1845, 1846. 
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Arterial hypertrophy, 1015-1018. ‘ 

aetiology of, ! 0 1 o, S 0 1 0. 
pathology of, lOll), 10! 7. 
prognosis of, 1018. 
symptiinis of, 1017, 1018, 
treatment, of 10 IS 
Infiltration, 1018, loin. 
pathology of, 1019. 

inflammation, lOOT lOll. c , 
relationship of, to renal disease, 10,1(5. 
thrombosis, 1037. ^ 

i-erebral syphilitic, 1582. • 

Arteries, degeneration of middle coat ‘of, 

1014, 1015. 
diseases of the, 1006. 

•Isssification of, 1007. • 

effect of age on, 1012, 10! o. 
fatty degeneration of middle coat of, 

1015. 

in granular kidney, 1287. 
pulmonary, congenital malformation.^ f)f, 
,, 9.-):), 1)56, 10.33. 

degeneration of. 1033. 
d iseases of, 1032 - 1 031. 

etiology and pathology of, 1032, 
1033. 

coiir.se of, 1034. 
diagnosis of, 1034. « * 

prognosis and treatment of, 1036. 
a_\miptorns of, 1(1,13, 1031. 
hypt'Ptrophy of, 1032. 
inflammation of, 1032. 
syphilitiv* disease of, 103'2. 
tnherciilona infiammatic)n of, 10.33. 
ring calcification of, 1014. 
silver- wire, 1018, 1287. 
vk'hip-eord, 1017, 1011. 

Arterio-capillary fibrosis, 1017. 

Arteriogram, ^21. 

Arterio -sclerosis, objections to t(;rm, J006, 
1007. 

Arterio^venews aneurysm. iSn: Am urv.mi, 

arterio- vcmnis. 

Arteritis, acute, 1007. 
in fevers, 1007. 

infections in relation to, 1007. 
symptoms of, f007. 
chronic, 1007-1010. 
ictiology of, 1007, lOOS 
course of, 1009. 

of coronary arteries, 922. * 

pathology of, 1008, J009. 
prognosis of, 1009. 
symptoms of, 1009. 
syphilis in relation to, 1007-1009. 
treatment of, 1 00'. ), 1 0 1 0. 
syphilitic, 186. 
typhoid, 81. 

Artery of h.'emorrhage, the. ‘t546. 

Arthralgia in chronic lead |>ifi.Si.ning, 399. 
Arthritis, 1321-1341. 
associatecF* with “ deficient^ 3 ^ di6easc.-i.” 
1330. 


Arthrltif, pauses of, *1321, 1331. 
chronic Vilious. 5#*#* Arthritis, non- 
. * specific. 

classification of, 1321, 1338. 
deformans, 1330. 1349; and Arthritis, 
,, non-specific. ^ 

due to abnormal blood condition, 1.329, 
r 1330. 

dysenteric, 99, ^324. 1325. 

^ jetiolorfy and pathology of, 1,324. 
diagnosis of. 1325. 

^ joints chiefly affected in, 99, 1321. 
symptoms of, 1324. 
treatment of, 1325. t 
following the injection of animal sen. 

33 

gonococcal, 41, 74, 1322 -1324. 
aetiology of, 1 322. 
crippling from, 1323. 
diagnosis of, 1323. 
pathology o'f, 1322, 1323. 
sym ptoms of, 1 323. 
treatment of, 1323, 1324. 
xaceine therapy of, 1323, 1321. 
gouty, 44‘.), 450, 451. 
in acut<» pci’iostitis, 1328, 1329. 
in bacillar V flyscnterv. 99. 
in ccrebr<^ spinal fever, I. "id, 166. 
in chronic lead poisoning, 399. 
in coiigenifal .syphilis, 199. 
in dengue iever, 1326. 
in glanders, 1328. 
in haemophilia, 1329, 1330. 
in measles, 287. 
in mumps, 313. 
in pneumonia, 1204. 
in purpura, 1^30. 

in relation to cardiac SS.!!, SS6 

in rheiimidic Fever, 330. 

in children, 332. 
in rickets, 1330. 
in scarlet fever, 65, 70, 1326. 
in scurvy, 1330. 
in sniall-jM)^, ):(X). »■ 

in typhoid and paratyphoid fevers, S2. 
1327. 

in ulcerative colitis, 635. 
in umbilant fever, 1326. 
iufcctii n in relitiou to, 1332, 1333. 
infc*cti\e, in cauldron, 1331, 1339. 
infecti'.e, vaccine therapy of, ^15. 
d(isage for, 45. 

meningococcus, scrum treatment of, 39. 
moi o-articular, 1339. 
non-spedli c, 1330-1.34 1 . 

aetiology of, 523, 1.331-1333. 
form^ of, 1338. 

^ hypochlorhydria in, 559. 

« , order of infection of joints in, 13.39 

pa^thology of, 1337, 1338. 

[irogiuisis of, 1339, 1.340. p 
soufcLti of infection in, 1332, 1333, 
1340. 
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Arthritis, non-speolflc/symptoms 1338, 

1339. 

treatment of, 1340, 1341. . 

Taocine therapy of, 45, 46, 1340, 
1341. 

of netiropiV^hic type, 1320. j 

oral sepsis in relation to, 523. 
pneumococcal, 72, 1325. > 

race-incidence of, 1331<) j 

rheumatoid, 1250; and see Arthri1i», 
non-specific. 

septicsemic and pycemic, 132K. '' 

specific infective, 1. 322- J 330. 
streptococcal^ vaccine tlierapy of, 15. 
streptococci in, 54. 
syphilitic, 1327. 1328. 

varieties of, 1 327. 
toxic nature of, 15. 
traumatic, 1322. 
tubercular, 1326. 
vertebral, 1339. 

Arthropathies in ccrebro-spinal fever, * 
150. 

Arthropods, injurious, diseases due 1o, 
364-368. 

Artificial respiration in carhon lufiiuixido 
poisoning, 403, 404. 

As- Vs Interval, 810. 

Asbestosis, 1162. ! 

bodies, 1162. ; 

Ascariasis, 362, 363. 

symptoms of, 362, 363. i 

treatment of, 363. 

Ascaris dysentery, 362. i 

lumbrlcoides, 362. 

Ascending paralysis, acute ; see Landry's , 
paralysis. 

Aschoff’s nodes in myocarditis, 020. 

in rheumatic fever, 328. 320. 

Ascites, 745-749. 
jetiology of, 745, 746. 
chylous or chyliform, 357, 75o. 
in cancer of liver, 691, oOO. , 
in cirrhosis of liver, 6S5. 
in syphilitic liver, 60 1 . 
cause of, 747, 748. 
diagnosis of, 747. 
in cancer of gall-bladder, 712. 
in cancer of liver, 696. 
in cirrhosis of liver, (>84, gSo, 686. 
in congestion of liver, (>7 1 . 
in diffuse chronic peritonitis, 740. 
in hoBmochromatosis, 688. i 

in heart failure, 746, 827. 
in myeloid leukaemia, 703. 
in nephritis. 746. 
in perihepatitis, 740. 
in portal thrombosis, 698. 
in splenic anasmia, 815. 
in syphilitic disease of liver, 601. j 
operative' treatment of, 748, 749. 
symptoms of, 746, 747. 
treatment of, 748, 749. 

Il8 


Ascitic fluM, oharaoters of, in malignant 
^ peritonitis, "^45. 
in cirrhosis of liver, 685. 
tuberculous, characters of, 742. 
AspergillosiS|;)181. 

pulmonary, 181, 1191. 

Aspergillus af:f possible cause of asthma, 
1130. 

fumigatUA, 181, 1191. 
i nidujlans, 1101. 

^ Aspiratioh in hepatic abscess, 678. 

I Assipann’s focus, 1167. 

Astcreognosis in diplithoria. 111. 
in lesions of pariotnl lobe, 1491, I492.'.<rf.», 
in subacute conibiiietl degeneration, 1715. 
Asthma, 1124^11,30. > 

adenoids in relation to, 1074, 1125. 
aetiology of, 1124, 1125. 
after influenza, 1 10. 
bronchial, 1127, 1151. 
cardiac, 825. 1127. 
in chronic myocarditis, 924. j 

treatment of, 840. 

oourse, coTuplication.s and .secpiel.x* f)f, 
1127. 

diagnosis of, 1127, 1128. 
emphysema in relation to, M51. 
hay, H27f* 

pathology of, 1125. 1126. 
potters’, 1162. ^ 

prognosis of, 1 128. 
renal, 1127. 

in granulaf kidney, 1288. 

.symptoms of, 1126, 1127. 
thymic, 489, 400, 755, J082. 
treatment of, 1128-1130. 
urcemlc, 1127. 1295. 
vaccine, treatment of, 42. 
week-end, 1 126. ^ 

Asthmatic aura, the. 1126. 
paroxysm, the, 1126, 1127. 
treatment of, 1128. ** 

Asthmatoid wheeze in bronchial obstruc- 
tion, 1122. J 

Ataxia, cerebellar, and poliomyelitis, 274. 
congenital cerebellar, 15^72. 
familial ; ^ee Ataxia, hereditary. 
Friedreich’s, 1611-1617. 
ojtiology nf, 1613. 

course and pn)gnosis of, 1616, 1617. 

(iiagnosis of, 1616. 

hereditary transmission in. 1613. 

I muscular disturbance in, 1614, 1615, 
1616. 

pathology of, 1613, 1614. 
symptoms of, 1614^1616. 
treatment of, 1617. 
hereditary, 161], 1619. 

common features of, 1611, 1612. * 

. resembling disseminate sclerosis, Idll^. 
types of, 1612. 
cerebellar, 1617. 
imcerebellar apoplexy, 1548. 
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Atfuda in diphtheria, ^11. 
in diphtheritic neuritis, 1763. 
in disseminate sclerosis, 1605. 
ii\ Friedreich’s disease, 1613. 
in sea-sickness, 380. ' 4 

in subacute combined degeneration, 1 7] 6. 
in tabes, 1594, 1595, 1599.* 
treatment of, 1601. 

Marie’s, 1617. « • 

primary progressive cerebellar, 1018 . 
Sanger Brown’s, 1617. 
sensory, 1763. 

spastic, in cerebro-spinal fever, 150. 
spino-cerebellar, 1617. 
static, in Friedreich's disense. lOM. 
AteVrln in malaria, 230, 231. 

Atelectasis pulmonum, 1 142. 

SBtiology of, 1 142. 
pathology of, 1142. 

Atheroma, 101 1-1013. 
etiology of, 1012. 
airi aneurysm, 1012, 1021. 
in chronic endocarditi.s, 898. 
in myxoDdema, 500. 

in relation to arterial thrombosi.s, 1037. 
arterial thrombosis and haemorrhage, 
1543. 

of coronary arteries, 922, 1012. 1013. 
1037. 

pathology of, 1012, 1013. 
prognosis of, 1013. 
symptoms of, 1013. ^ 

treatment of, 1013. 

Atheromatous plaques, 1012, 1013. 
Athetosis, congenital bilateral, 1571, 1572. 

in lethargic cncephaliti.s, 281. 
Atmospheric conditions in relation to heat- 
regulation, 2. 

^ in relation to heat-stroke, 382, 383. 
pressure, effects of increased, upon 
« animals, 372. 

Atony of the stomach, 563. 

Atophan (cincophen) as uric aeid eliminant, 
« 448, 453. 

Atoxyl in sleeping sickness, 243. 

Atriplex littorali% eating of, the cause of 
atriplicism, 410. 

Atriplicism, 410. 
symptoms of, 410. 

Atrophies, craft, 1670. , 

of the skin, 1451. 

Atrophy, muscular, in leprosy, 132. 
of liver, acute yellow, 675 ; and see Liver,* 
necrosis of. 
of skin, senile, 1451. 

peroneal muscular ; see Peroneal mus- 
cular atrophy. 

progressive muscular ;t see Progressive 
* muscular atrophy. 

progressive spinal muscular, of children, 
* J.736, 1737. 

tonic, in progressive muscular atrophy, 
1726. 


I Atropllfd ki cardiac disease, 84 1 . 
in ohjponio alcoholism, 391. 
in gastric hypersecretion, 584. 
in relation to hyperpyrexia, 384. 
te.st of M arris for typhoid and para- 
« typhoid, 83. t 

Attenuation of cultures for active immuni- 
* Ration, 20. 

Attitude in. corcbtllar lesions, 1495, 1496. 
/,Aub-Du Bols table of caloric requirements, 
‘ ^ 439. 

Auchmeromyla luteola, 367. 

Auditives, 1559. 

forms of speech defect fftii nd in, 1559, 
, 1560. 

Auditory and vestibular nerves, affections 
of, 1476-1481. 

Auerbach’s plexus, in relation to achalasia 
of cardia, 544. .545. 
of anal sphin<*,tcr, 647. 
of ph a rvngo- oesophageal ajihincter, 
.543. 

Aura, the epileptic. 1628, 1629. 16.31, 1632, 
1634. 

hallucinations associated with. 1 63 1 . 

1809. 

sensory, ol ndgrainc, 1647. 

Auricular fibrillation, 871-876. 
astiology of, 871, 872. 
angina pectoris in relation to, 873. 
contrasted with auricular flutter, 879. 
definition of, 871. 
diagnosis of, 875. 
dilatation in relation to, 932. 
ctlect of, on the heart, 871. 

on pre-systolic murmur, 904. 
elTcct of thyroidectomy on, 499. 
electro- cardiogram of, 999. 
in thyrotoxic conditions, 872, 963. 
mechanism of, 872. 
pathology of, 872, 873. 
prognosis of, 875. 
symptoms of. 873, 874. 
treatment 'of, 8^5, 876. 
value of digitalis in, 835, 836, 875. 
flutter, 876-880. 
setiology of, 877. 
diagnosis of, 878-880. 
effect of, on heart, 877. 
electro-candiograra of, 999-1002. 
electric-cardiographic diagnosis of, 879. 
880, 1000-1002. 

in thyrotoxic conditions, 877, 963. 
jugular pulse in , 878. 
nature of, 876, 877. 
prognosis of, 880. 

, pulse in, 878-880 . 
symptoms of, 877, 878. 

• « treatment of, 880. 

' Auriculo-ventricular block, 862-864. 
congenital, 868, 869. ' 

electro-cardiogram of, 994-996; and 
see Heart-block. 
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Auriculo-ventrieular bundle, 817.. • 
lesion of main branch of, 869, ^ 
electro-cardiogram of, 996, 997. • 
node, 817. 

Auscultation of lungs, 1057-1059. 

Autogehous waeolnes, 35. • 

necc8sq,ry for coliform infections, 39, 

97. • 

AutohSBmotherapy in angi^^eurqtic oidcniii, 

Auto-Intoxication in heat-stroke, 384, 38^^ 

Auto-Intoxications in relation to liver, 406: 

Automatism after encephalitis lethargioa, 
1808.® 

post-epilcptic, 1636, 1810. 

Auto-suggestion, 1854. 

Aviation and anoxaemia, 378. 

Avitaminosis, experimental avian, ^63, 474. 
in relation to cu4iac disease, 622, 623. 

Axillary hairs, lepothrix infection of, 1403. 

Ayerza’s disease 779, 1033. 

Babinski’s views on hysteria, 1672. 

Baccelli's sign in pleural effusion, 1221. 

Bacillary dysentery, 97-101 ; and 
Dysentery, bacillary, 
emulsion, tubercular, 1 1 86. 

Bacille Calmette Gudrin (B.C.-G. ), 31, 47. ' 

Bacilli of food poisoning, 413-419. 
classification of, 417. 
pseudo-diphtheria, 105. 
sugar reactions of, 417. 

BaciUuria, 95. 
conform, 94, 95. 

vaccine treatment of, 39. 
in paratyphoid fo cr, 91. 
in pyelitis, 1301. 
typhoid, 81. 

Bacillus abortus as cause of fever in man. 
85. 

as cause of undulant fever, 170. 
acidophilus in chronic colitis. 6.34. 
in diarrhesa, 617. • 

in ulcerative colitia, 637. 
of acne, 1389, 1392, 1393. 
actlnomycelium comltans, 177. 
aerogenes capsulatus, 53, 1041. 
in ha^mothorax, 1^3. 
infecting urine, 126S. 
aertrycke, 92, 315, 414, 4^5. 416. 

strains of, 415, 416. 
anthracis, 121, 122. 
asiatieus, 416, 634. 
of Bordet and Gengou, 144. 
bottle, 1389. 

in acne vulgaris, 1392. 
botulinus in relation to food poisoning. 
412, 421, 422. 
strains of, 421, 422* 
cholera suls, 415. 
coll communis, 92. 
eoll group of organisms, 92. 
in acute intestinal obstruction, 651. 


Bacillus coft, in acute necrosis of pancreas, 

• 716. • 

in appendicitis, 03, 654. 
in the bladder in health, 92. 
in the b^wel, 93. 

in cholecystitis, 93, 700, 701, 704. 
in cholelilliiasis, 93. 
in cholera nostras, 93. 

• in coHAs, 93. 

in cystitis, 93. * 

^in dit^crticulitis, 93. 

•in epidemic catarrhal jaundice, 339. 
in epidemic diarrhtea in children, 618. 
in gall-bladder sepsis, 93. 
in intestinal intoxication, 93. 
in middle tar, 95. 
in pericolic suppuration, ftl. 
in peritonitis, 93, 732. 
in puerperal sepsis, 95. 
ill septic endocarditis, 96. 
in sinus thrombosis, l!)53. 
in suppurative pylephlebitis, (>99. ^ 
in urine, 92, 93, 1)4, 95, 13fK), 1.300. 

' infection of urinary tract. .39. 9.3, 94. 
of uterus and tubes, 95. 
infections, 92-97. 
serum treatment of. 39. 
treatmenf of, 96, 97. • 

vaccine treatment of, 39, 97. 
modes rif infection by, 92. 
role of, in disease, 92. 
septicaiinin^ 95. 96. 
sites of infection by, 9*2-94. 
dysenterim Morgan No. 08, 417. 
in epidemic diarrhma in children, 618. 
in relation to ulcerative colitis, 635. 
in suppurative pylephlebitis, 699. 
of Eberth as a cause of meningitis, 15,32. 
enteritidis, 416; and .see Bacillus gaort- 
nor. 

Aertrycke, 416 ; and see Bacillus 
aertrycke. * 

in epidemic! diarrlnea in children. 618. 
of epidemic jaundice, 416. 417. a 
fmcalls alkaligenes, 417. 

Flexner’s, 98. ^ 

of Friedldnder in acute catarrhal rhinitis 
1059. 

gaertner, 414. 416. 

of ganders, 134 ; and see Bacillus mallei. 
Hofmann’s, 10.1. 
influenz® ( f’feiffer). 137. 140. 
of Klebs-Loeffler, 40. 103. 105, 112. 
in measles, 287. 
in rhinitis, 1063. 1064. 
organisms associated with, in tliroat, 
10,5. 

staining of. |05. 

, lepr®, 131. 

\ mallei, 134. 

toxin of, 1:H, 135. ^ • 

Morgan ’Sf in epidemic diarrhea in chil 

• dren, 618. 
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Bacillus iMustyplioius A 90. 41'. 

B. 00, 416. 

C, 90. 
pcstls, 167. 
pteiffer, 137. 

characters of, 137. 
in acute tracheitis. 1097? 
in catarrhal rhinitis, 1059. 
in relation to diseases (fther than 
influenza, 137. ^ '• 

in relation to influenza, 41, 137, 14p. 
septiciemia due to, 50. # 

proteiiSp 53. 
fluorescens, 341. 

K strain, 259. 

"NnilgariSvfllH. 

X 19, 2rA 251, 252, 263. 
pseudo-asiaticus, 418. 
pseudo-diphtheria, 105. 
psittacosis, 315. 416. 
pyocyaneus, in pemphigus, 1419. 
^iepticfcraia from, 50. 
toxsemia from, 417. 

Shiga’s, 98. 

of smegma, distinguished from tubercle 
bacillus, 128. 

Sonne’s, 98. , ^ 

sporogenes in h8emothorax, 'l232. 
sulpestifer, 90. 415. ^ 
of tetanus, 117, 118.’ 

distribution of, 118. 
tuberculosis, 124, 1166. 
avian form of, 124. 
bovine type of, 124, 125. 
characters of, 124. 
human type of, 124. 
isolation and recognition of, 127, 128. 
staining reactions of, 124, 127. 
types ofr 124, 1 166. 
typhi murium, 416. 
typhosus, 74. 
charaefers of, 74. 
in cholecystitis, 700, 704. 
r in gall-stones, 706. 
in suppurative pylephlebitis, 699. 
toxins of, 
watereka, 634. 

welchii in relation to acute intestinal 
obstruction, 654. 
infections; blood in, 785. 
whltmorl, 136. 
xerosis, 105. 

Backache in bacillus culi infections, 95. 
chronic, in visceroptosis, 728. 
in neurasthenia, 1684. 
in small -pox, 295, 298. 
in trench fever, 261. 
in typhus, 253. < 

coxaeniic, 49. 

Bacteria, aerobic, 11. 
and fuhpi, skin eruptions due to, 1422- 
1426. 

commensal, 11. 
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Bacterto, «ffoot of glynerine on, 27. 
electrical charge of, 24. 
irx causation of acute suppurative gas- 
tritis, 575. 

in meningococcal spinal fluid, 150. 
hi relation to carbohydrate (iigestion, 612. 
infective, 10, 11. 

lining, injection of, for active immunisa- 
^ tipn, 2J).^‘ 
non-pathogenic, 10. 

part played by, in acute intestinal 
obstruction, 650, 651. 
pathogenic, 10. 

penetration of intestinal f^all by, 731. 
^|X)wcr of, to invade blood, 12, 13. 
rough and smooth colonics of. 24. 
saprophytic, 11. 

Bacterisemia, 13, 50. 
in bacterial food -poisoning, 419. 
in cerebro-spinal fever, 153. 
in diphtheria, 105. 
in gonorrheeal rlieumatism, 74. 

in septic endocarditis, 892, 895. 
in pneumonia, 72. 
in uTidulant fever. 170. 

Bacterial activity, effects of, 10-13. 

hypochlorhydria in relation to, 559. 
cultures, attenuation of, for active im- 
munity, 20. 

killed, for prcxluction of active im- 
munity, 20. 

sensitised, ^r production of actiio 
immunity. 20. 
diseases, 49, 175. 
food-poisoning, 412-421. 
aetiology of, 412, 413. 
bacteriology of, 413-419. 
complications and sequels of, 420. 
course and prognosis of, 420. 
diagnosis of, 420. 
pathology of, 419, 420. 
prophylaxis of, 420. 

-symptoms of, 419, 420. 
treatment of, "420. 421. 
growth, as affected by fresh serum, 13. 
infection, 10-15. 
as a cause of diarrhoea, 612. 
results of, 13-V5. 
intoxication, 13, 14. 
invasion, 13. 

irritants, dermatitis from, 1382-1394. 
poisons acting on liver, 406. 
toxins as gastric irritants, 555. 
in relation to temperature regulation. 
6 . 

injection of, to produce active im- 
munity, 20. 
vaccines, 30, 31. 

«do8age of, 35, 86. 
mode of ^ministration of, 33. 
virulence, 11. 

Bactericidal action of gastric juice, 523, 555. 
drugs, 52. 
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Bacteriologleal dia^flsis of wkooping- 
cough, 146. 

examination of stools, 604, 6(E, 1336, 
1337. 

Bacteriology of food poisoning, 413-419. 
BacteriolyslL 22, 23. 

Bacteriophage, 28. 

nature and properties of, 28. 

Bacteriotropln^ 17. • 

Bacterium tularense, 172, t73. * 
Bacteriuria, 95 ; avd see Bacilluria. 

Bagdad boll, 239. 

Baker’s Itch, 1371. 

Balancing moaements, unconscious, loss of, 
in cerebellar lesions, 1495. 
Balantidium coll, 249. * 

Ballet’s sign in Craves’ disease, 494. 

Balloon ascents, deaths from high altitudes 
in, 379. 

Balneological treatment of arterial hyper- 
tension, 1046. 
of granular kidney, 1288. 

Banti’s disease, 814-816 ; amt see. »Splcnic 
anneniia. 

Banting and Best’s discovery of insulin, 

432. 

Banting cure for obesity, 455. 

Barany’s caloric test for vestibular lesions, 
1479. 

Barber’s rash, 1383, 1387, 1397. 

forms of, 1397 ; and see Sycosis barbo;. 
Barbiers, 474. 

Barcoo rot, 1455. 

Barium enema, for examination of the 
colon, 603, 604. 
technique of, 603. 

meal for investigation of gastric func- 
tions, 561. 

and enema for investigation of cancer 
of colon, 643. 

for investigation of diverticula of 
colon, 645. 

for investigation of intestinal func- 
tions, 603, 60|^, 6M, 615. * 
Barker’s needle for lumbar puncture, 157. 
Barlow’s disease, 468 ,- and see Scurvy, 
infantile. 

Bartonella bacillifonnls. 174, 175. 785. 

infections, blood in, 785. 

Barton’s bodies in Oroya f^ver, 174. 

Basal ganglia, localisation of lesions of, 
1493-1495. 

metabolism, 423 ; and see jMctabolism, 
basal. 

Basedow’s disease, 491 ; and see Graves 
disease. 

BasophU adenoma syndrome, 517, 518. 
Basophilia, 788. 
diffuse, 759. . 

punctate, 759. 
in lead poisoning, 39i). 

Bastedo*fi inflation sign, 660. 

Bath treatment in heart affections. 8.34. 


Bats as tiinsmitters of rabies, 316. * 

Bayer 205 *’ in sleeping sickness, 243. 
Barin’s disease, 1426. 

B.C.G. vaccine, 1183. 

Bed-sores in small-pox, 300. 
in typhoia, 82. 
in typhus &ver, 255. 

“ Beef-Steak hand,’^ 1050. 

B^f wori% the, 366. 

Beer, arsenical contamination of^ 393. 

leaa c%ntamination of, 398, 399. 

Bi%t tongue in pellagra, 478. 

Beft’s paralysis, 1473; and see itnder 
Paralysis. 

Belladonna for relief of intestinal spasm. 
629, «45. • 

to check ptyalism, 528. 

Bence-Jones protein, 799. 
proteinuria, 786, 799, 1263. 

Bends,” the. in caisson disease, 375. 
Benedict’s solution, 436. * 

Benedikt’s syndrome, 1494. . 

Benzyl benzoate in whooping-cough, 148. 
Beraneck’s tuberculin, 1186. 

Berberine sulphate in oriental sore, 240. 
Beriberi, 474-477. 
acute cardiac, 475, 476. 
ajtiologyt)!, 458, 463, 474. 
ambulatory, 475. 
diagnosis of, 476. • 
dry, 475. 
infantile, 476. 
larval, ‘i75. • 
pathology of, 474, 475. 
prognosis of, 476. 

prophylaxis of, 462, 463, 465, 476. 
symptoms of, 475, 476. 
treatment of, 458, 476, 477. 
vitamins in relation to, 458. 
wet, 475. • 

Bertiella satyri, 353. 

Basredka and sensitised culture*, 20.* 
Beta-naphthol in fluke infections, 347, 349. . 
in hook-worm. 362. 

Beta-oxybutyric acid in blood and iinnc, 
427, 431, 1266. 

Beta-tetra^bydro-naphthylamiue, a pyretic 
drug, 384 ; arid see Tetra-hydro- 
.vnaphthylamiue. 

Bite rouge, 364. 

Bial’f test, 437. 

Bier’s treatment in arthritis, 1340. 

Big heel, 343. 

*Bile, elloct of absence of from intestines 
on digestion, 663. 
excess of. in malaria, 227, 228. 
method of obtaining, for anaiyi>is, 704. 
secretion of, 715. 

Bil^duct, comnfbn, obstruction of, resujii 
• of, 715. 

Bile-ducts, cancer of the, 713 
diagnosis of, 713. 

, jaundice in, 713. 
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Bile-duets, cancer of the. patholdgy of. 713 
symptoms of. ^ 

treatment of, 713. 

Congenital obliteration of the, 712. 

pathology of, 712. ‘ ^ 

toxic nature of, 712. 

Bile-pigments in urine. (103, >2(10. 
tests for, 12tir). 

Bile-producing function of liver,f:06. 
Biiharzia hsematobia, 349. 

Biiharziasis, 349 ; and sec Schisto^miasis. 
Biliary calculi. See Clall-stoncs. ^ 

cirrhosis, 689. 
coiic, 707. 708. 
symptoms of, 707, 708. 
otreatment of, 710. 
without *^all-stones, 710, 711. 
diagnosis of. 711. 
treatment of, 711. 
crises, 710. 

stasis in relation to gall-stones, 7ur>. 707. 
Biliaus attacks, 706, ]()44. 
remittent fever, 228. 
tyiK^a of, 228, 229. 

Bilirubin in blood, excess of, in acholuric 
jaundice, 667. 

\ an den liergh teat for, 664. 
in urine, 664. ' 

Biot’s breathing, 1036. 

Birth injuries, 1755, 1636. 

Birth-injury and idiocy, 1836. 

Biskra button, 239. 

Bismuth preparations, dosage of, 210. 
ill treatment of sypliilis, 208-210, 214. 
choice of, 209, 210. 
combined with arsphenaraine. 210. 
in treatment of yaws, 222. 
toxic effects of, *208. 
subnitrate, in aiiunbic dysentery, 248. 
Bithynia fuchsiana in rotation to < Iimor- 
chiasis, 348. 

Black death, 168. 
fever, 236, 257. 

5^it, 1164. 

Blackheads. See (bmedones. 

Black vomit in yellow fever. 318, 320. 
Blackwater fever; 231-23.7. 
aetiology ot, 231, 232. 
liochem cal changes in, 2.)2. 
course aad oomplicution.s of, 233. 
definition of. 231. 
endemic areas of, 231. 
hsDmoglobinuria in, 231, 232, 233, 
1264. 

in relation to malaria. 231, 232. 
pathology of, 232, 233. 
prognosis of. 233. 234. 
symptoms of, 233. 
treatment of, 234, 23(5. 

Bladder lesions in schistosomiasis. 350. ' 

symptoms m appendicitis, 656. 
in tabes, 1595. 

treatment of, 1601. , 


Blanching test in 8c*arlet fever, 58. 
Blastomyces dermatitldis, 181. 

Immitls, 181. 

Blastomyces infecting lungs. 1 192 
tularcnsis, 18J. 

Blastomycetidse, 176. 

Blastomycosis, 181, 182. 

aoCiology of, 181. 
e definition of, U61. 

rliagnosis of, 182. 

^ pathology of, 181, 182. 
prognosis of. 1 82. 
symptimis of, 182. 
iToatintMit of, 182 < 

types of. 182. 

Efieeders, 803. 

Bleeding-time, 800, 801. 
in liu)mophilia, S03. 
in purpura, 805. 

Blepharitis clli^iiy, 1385 
in measles, 287. 
vaccine treatment of, 43. 
with cemna. 1374. 

Blepharospasm in hysteria, 1675. 

BUghla sapida, 404. 

Blindness after small- pox. 300. 
and retrobulbar neuritis, 1462, 14(i3. 
in acromegaly. 513. 
in hydrocephalus in children. 1514. 
in intracranial tumour, I5(»5. 
in leprosy, 132. 

in pijst-basic meningitis of infants. 154. 
in Schildcr’s disease, 1610. 

Blood analysis in carl>on monovide [M)ison 
ing, 402, 403. 
cells, red, 757-760. 

characters of, 757, 758. 
death and destruction of, 760. 
formation and development of, 758, 
759. 

fragility of, 667, 668, 774, 775. 
nucleated, in leukaemia, 793, 795. 
799. 

number of, 757. 

substances necessary for develop- 
ment of, 763. 

White, 782, 783. 
differential ^ount of, 783. 
formation ot, 782. 
groups f»f, 782. 
normal fluctuations of, 782. 
number of, 782. 
r61e of, 783. 
staining of, 782. 

constituent elements of the, 757, 758, 782, 
783, 800. 

-culture for diagnosis of typhoid, 82. 
demonstration of tubercle bacilli in, 128. 
< diseases of the, 156-812. 
clfiasification of, 760, 761. 
in relation to liver, 406. 

-examination test of renal effioieney, 
1267, 1268. 
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Blood hydrogen-ion concentration of, 426. 
427. • • 

in anaBrnia pseudo-leuksDinica iniantuin, 

784. 

in achlorhydric aiiieinia, 706. 

in actuc anterior poliomyelitis, 268. 

in agranulBcytosis, 789. 

in ancyloBtomiiisis, 361 . 

in aplastic anaemia, 77i^ 774. 

in chlorosis, 764. • • 

in cholera, 101, 102. 

in chronic myeloid leukasmia, 793. 

in congenital heart disease, 950, 957. 

in dementia^nccox, 1827, 1828. 

in diphtheria, 109, 1 10. 

in essential thrombocytopenia. 805. j 

in glandular fever, 327. 

in Graves’ disease, 494. 

in Hodgkin’s disease, 753. 

in idiopathic purpura, 805. 

in jaundice, 664. 

in kala-azar, 237. 

in leukaemia, 791, 792, 795, 797, 799. 
in malaria, 227, 228. 
in measles, 286. 
in Oroya fever, 174. 
in pernicious anaemia, 770. 
in polycythaemia, 780. 
in pulmonary tuberculosis, 1172, 11 73, 
1179, 1180. 
in rubella, 292. 
in scurvy, 467. 
in septicaemia, 50. 
in sickle-celled anaemia, 775. 
in sleeping sickness, 242, 243. 
in splenic anaemia, 815. 
in sprue, G25. 

in sub-acute combined degeneration, 
1714, 1715. 

in syphilis of nervous system, 1578, 1579. 
in trench fever, 262. 
in tropical maeroc 3 rtic anaemia, 479. 
in undulant fever, 171. 
in yellow fever, 319. , • 

-letting in cardiac failure, 843 ; and se.e 
Venesection. 

occult, recognition of, in stools, 005. 

significance of, 005. 
plasma, 779, 800. ^ 

-platelets, 572, 800. 
in purpura, 805. * 

Blood-pressure as prognostic indication in 
pulmonary tubercle, 1182. 
during fever, 9. 
effect of digitalis on, 1044. 
effect of suprarenal secretion on, 483 
in diphtheria, 1 10. 
in paratyphoid fever, 9. 
in pneumonia, 1202,^1200. 
in pulmonary tuberculosis, 1172. 
in relatipn to treatment of apopl Ay, 1 652. 
in typhoid, 81. 
in yellow foyer, 320. 


Blood-pressure, high, fatty degeneration 
• of media in^ 1015, 1044. 
in angina pectoris, 966. 

*in aortic stenosis, 909. 
in arterial hypertrophy, 1017. 
in chroffic load poisoning, 399. 
in j^ani^r kidney, 1287» 1289. 
in intracninial tumour, 1503. 
in m^^oedoma, 500. 

• in relation to aneurysm, 1020. 

itf rslation to epistaxis, 1005. 
s in secondary contracted kidney, 1281. 
ihtracranial, 1534, 1535. 
low, before epileptic attack, 1626. 
during epileptic attiick, 1632, 1 634. 
in acromegaly, 513. ^ 

in blackwater fever. 233j 
in cholera, 102. 
in cirrhosis of liver, 685. 
in diabetic coma, 436. 
in infarction of hearty 975, 
in kala-azar, 237. 
in neurasthenia, 1684. 
in typhus, 254. 

physiological variations in, 1042. 
pituitary gland in relation to, 512. 
subnormal arterial, 1043, 1044. 
supernormiil arterial, 1044-1047. 

Blood stains, recognition of huifiati blood 
in, 25. j 
-sugar, 429, 431. 

effect of arsphenamine remedies on, 
206. • 

in Addison’s disease, 485. 
in hyperthyroidism, 497. 
transfusion. See Transfusion of Blood, 
urea clearance test of renal capacity, 
1258. 

vessels, effect of Sp. {lallida on, 186. 

Blue disease, 257. * 

Bockhart’s impetigo, 1385, 1386. 
symptoms of, 1385, 1386. , 
treatment of, 1386. 

Boeck’s cutaneous sarcoid, 1428. 

Boils in diabetes, 436. 
in small-pox, 300. 
in typhoid, 82, 89. > 

vaccine treatment of, 43. 

Bdlllnger’s discovery of Actinomyces bovis, 
176. 

Bonj-changes associated with arthritis, 
1338. 

in acromegaly, 513. 
in goundou, 223. 
in leprosy, 132. 
in pellagra, 477. 
in rickets, 471, 472, 473. 
in typhoid, 76, 78, 82. 
in yaws, 222.* 

»Bone, effect of aneurysm pressure on, 1022. 

* effects of suprarenal secretion gn. 484. 
excrescences in goundou, 22:^ 
syphilitic lesions of, 195, 196. 
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Bbne-marrowy aplasia of. oausou of, 772. 
773. • € 

hyperplasia of, in hemorrhage, 762. ^ 
in pernicious anemia. 768. 
polycytliemia, 779. 
in kala-azar, 236. 
in leukemia, 702. ^ , 

in pernicious anemia, 768. 
in relation to red blood cell formation, 
758, 769, 753. ' 

stomach secretion in relation to( ^u3. 
Bones, diseases of the, 13 18 -1355. ^ 

in hyperparathyroidism, 508. ‘ 

spontaneous fractures of. in multiple 
myeloma, 798. 

Boottlby and Sandiford*s noriograph, 423, 
424.<k 

Borborygmi, cause of, 631. 

Bordet and Gengoii, bacillus of, 144. 

complement deviation test of, 23. 
Bosoh yaws, 240. * 

BotMocephalus latus, causing antemia, 768. 
Botirnsm, 421, 422. 
aetiology of, 421. 
bacteriology of, 421, 422. 
outbreaks of, 421, 422. 
prognosis of, 422. 
symptoms of, 422. < * 

treatment of, 422. 

Bouton diaphragmatiiifue of Olueneau de 
Mussy, 1218. 

Bouton d’Orient, 239. 

Bovine tuberculosis, 124, 1160. 

Bow-leg in rickets, 472. 

Box head in rickets, 472. 

BracUal plexus, anatomy and physiology 
of, 1738. 

lesions of, 1739, 1749, 1750. 
paralysis, 1739. 

Bradycardia, 851. 

Adams- Stokes syndrome in, 866. 
aetidiogy of, 851. 

distinguished from slow pulse, 851. 
ii^acute myocarditis, 921, 922. 
in diphtheria, 110. 
in fatty heart, 926. 
in jaundice, 66^. 
in phlebotomus fever, .321, 322. 
in yellow fever, 320. 
physiological, 851. 

Brain, actinomycosis of, 178. ^ 

hypertrophic sclerosis of, 1837. 
lesions in ama3bic dysentery, 216. 

in lethargic encephalitis, 278. * 

rose-coloured, in encephalitis lethargica, 
278. 

signs of local lesions of, 1490-1490 ; 
and see under Cerebral. 

Biaunia Jassyensls, 353. * 

Break-bone fever, 322 ; arid see Dengue. ^ 
arthLitis in, 1326. * 

Breathlesshdss as a eign of cardiac failure, 
826, 826, 839 ; and see Dyspnoea. 


Breathlgssness in soMier's heart, 981. 
Breath sodnds, adventitious, 1068, 1069. 
m abscess of lung, 1156. 
in acute bronchitis, 1109, 1112. 
in asthma, 1126. 

, in bronchiectasis, 1132. 

I ^in broncho-pneumonia, 1^)9, 1211. 

I jp. early pulmonary tubercle, 1174. 

I , in enlarged ii|pdia8tinal glands, 1249. 

I in hyperdBtnia of lungs, 1137. 

f in lobar pneumonia, 1202. 

I in pleurisy with efPusion, 1222, 1232. 
in pneumothorax, 1237. 
in pulmonary collapse, ^144, 1145. 
in pulmonary emphysema. 1151. 

* ill pulmonary librosis, 1161. 
in pulmonary mdema, 1138, 1139. 
in pulmonary tuberculosis, 1174. 
varieties of, 1057, 1058. 

Bright’s disease, 1270. 

Brill’s disease, 252. 

Broca’s aphasia, 1558, 1560. 

centre and speech, 1556. 

Bromide acne, 1409. 

anthracoid form of, 1409. 
in epileptic cases, 1G41. 

Bromides, the, in epilepsy, 1641, 1642. 
in sea-sickncBs, 382. 

)'lace of, in cardiac disease, 833, 841. 
842, 844. 

Bromidrosis, 1362. 

Bromismj, 1641, 1642. 

Bronchi, cicatricial stenosis of the, 1122, 
1123. 

pathology of, 1123. 
symptoms of, 1123. 
diseases of the, 1107-1135. 
foreign bodies in the, 1120-1122. 
diagnosis of, 1 122. 
pathology of, 1121. 
symptoms of, 1121, 1122. 
treatment of, 1122. 
infective granulomata of the, 1120. 
injuries to, li35. , 
leprosy of the, 1 120. 

obstruction of, by external causes, 1122. 
syphilis of the, 1120 ; and see Lungs, 
syphilis of the. 
tuberculosis of th&, 1120. 

Bronchi, tumours of the, 1119. 

Bronchial breatfiing, 1057. 
catarrh, 1107. 

stenosis and obstruction, 1120-1124. 
tract. Bacillus coli infection of, 95. 
Bronchiectasis, 1130-1135. 
actiolo^ of, 1130. 

complications and sequelas of, 1 133 
'congenital, 1131. 
f, 1133. 

S B of, 1133* 1134. 

e treatment of, 1 136. . 
patholo^ of, 1130, 1131. 
prognosis of, 1134. 
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BronehleetaslB, saoculcfr, 1131 
symptoms of, 1131-1133. 
treatment of, 1134, 1135. 

Bronehiolectasls, 1130, 1131. 

Bronchiolitis fibrosa obliterans^ 1113. 

Bronchitis, U07-1119. 
acute cafarrhal of the larger tifbes , 
1107-1110. , 

aetiology of, 1107,|1108. , 

bacteriology of, 1198. * 

complications and sequelae of, 110%': 
course of, 1109. 
diagnosis of, 1109. 
pathology of, 1108. 
symptoms of, 1108, 1109. 
treatment of, 1109, 1110. ) 

fibrinous, 1113-1115. 
aetiology of, 1113, 1114. 

< omplicatlons and sequeW^ of, 1114. 
course of, 1114. 
diagnosis of, 1115. 

from mechanical and chemical 
causes, 1113. 
pathology of, 1114. 
prognosis of, 1115. 
symptoms of, 1114. 
treatment of, 1115. 

plastic. See Bronchitis, acute fi brinott'). 
purulent, 1111, 1112. 
suppurative, 1111, 1112. 
aetiology of, 1111. 
bacteriology of, 1111. 
diagnosis of^, 1112. 
patholo^ of, 1111. 
prognosis of, 1112. 
symptoms of, 1111, 1112. 
treatment of, 1112. 
adenoids in relation to, 1074. 
bacteriology of, 1108, 1111, 1115, 1110. 
capiUary, 1110, 1208. 
in influenza, 138. 

pathology of, 1209 ; artd see Broncho- 
pneumonia. 

catarrhal of the pmaUer tubes; 1110, 
1111 . 

chronic, 1115-1119. 
catarrhal, 1115-1118. 
aetiology of, 1115, 1110. 
bacteriology ot? 1115, 1116. 
complications and sequelae of, 1116, 
1117. " 

course of, 1117. 
diagnosis of, 1117. 
pathology of, 1116. 
prognosis of, 1117. 
symptoms of, 1116. 
treatment of, 1117. 
fibrinous, 1119. * 

from mechanical and chemical causci, 
1119. * , * 

or rqpurrlngy vaocine treatment of, 38. 
seeondary, 1119. 
suppurative, Ills, lli9. 


Bronchitllt classification of, 1107. 
foetid, 1118, 1119a 
hamoptolc, 1147. 
id measles, 287. 
in paratyphoid fever, 91. 
in small-j^z, 300. 
in typhoidj 77, 81. 
in whoopmg-cough, 144, 145. 
secondj^, 1112. 

Vaccine treatment of, 42. 

Brondholiths as cause of bronchial obstruo* 
s tion, 1121. 

Brbnchophony, 1059. 

Broncho-pneumonia, 1208-1214. 

bacteriology of, 1210. 

Felton’s se:ium in, 42. 
in diabetes, 436. j 

in diphtheria. 106, 108, 114. 
in measles, 287, 288, 289, 291. 
in paratyphoid fever, 91. 
in small-pox, 300. • 

in undulant fever, 171. 

Inhalation, aspiration, and degluiition, 
1213, 1214. 

sBtiology of, 1213, 1214. 
symptoms of, 1214. 
treatment of, 1214. 
pncumooctfscus in relation to, 71. 
primary, 1209, 1210. 
aetiology of, 1209. 
bacteriology of, 1209. 
course of, 1209. 
diagnosisof, 1209, 1210 
symptoms of, 1209. 
treatment of, 1210. 
secondary, 1210-1213. 
aetiology of, 1210. 
bacteriology of, 1210. 
complications and sequelae, 1212. 
course of, 1212. * i 

diagnosis of, 1212. 
pathology of, 1210, 1211. , 
prognosis of, 1212. 
symptoms of, 1211. 
treatment of, 1212, 1213. 
tuberculous, 1168, 1214. 
vaccine treatment of, -42. 
varieties of, 1209. 

Bronchorrhcea serosa, 1116. 

Broncho-cavernous breathing, 1068. 
-micular breathing, 1058. 

Bronzed diabetes, 436, 486, 687, 68$. 
pathology of, 435, 688. 

Bronzing of skin in Hodgkin’s disease, 753 
a7id sec mider Pigmentation. 

Brooke’s epithelioma adenoides cysticum, 
1444. 

Brown S6quard’s syndrome, 270, 1691. 

Browning’s enrichment methods in sti|dy 
of food poisoning, 413, 418. 

'Brucella abortus, 170. 
meUtensis, 170. 
paramelltcnsis, 170. 
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Biilit d^airaln, 1069. 

in pneumothorax^l237. 
in tubercular cavity, 1175. 
de cornage in Hupx)urativc niediastiAitis, 
• 1246. 

de drapeau, 1114. 
de grelottement, 1104. . 

de pot fdld, 1057, 1175. * 

du dlable in mitral incoinpotoj^e, 908. 

Bubas, 221 ; and we Yaws. * 

brazlllana, 240. 

Bubo, climatic, 324. 325. 
non-veneroal, 324. 
of chancroid. 189. 
of plaj^e, the. 167, 168, 169. 
sy 3 )hilitic, 188. c. 

tropical. 35^^ 

Bubonic plague, 168. 

Buerger’s disease, loio ; a/id we 'i'hrombo- 

angitis obliterans. 

Buffer substances* in blood, 426. 

Bulbu paralysis, asthenic, 1781. 
progrea.sive, 1721. 

Bulinus COntortUS, in relation to schistoso- 
miasis, 349 

Bulla, 1359. 

Bull-neck in diphtheria, 107. 

Bundle-branch block, electm«?ardiogram 
6f, 996, 997. 

partial, electro-esrdiogrum of, 997, 
998. 

Bundle-branch heart-block, 869. 

Burn, scarlet fever followings, 63. 

Burnet’s intradermal test for undulant 
fever, 171. 

Burney-Yeo mask for bronchiectasis, 1 134. 

Burns, acute nephritis in relation to, 1274. 

Bursae, syphilitic affections of, 195. 

Bursitis, 1345, 1346. 

Butchers, aedte pemphigus in, 1418. 

Button-hole mitral valve, 903. 

Byssinosis, J 162. 


Cachexia, cancerous, in (‘anc<^r of sr»lon. 
^ 641, 642. 

hyi^ophysial, 518. 
in cancer of livir, G96. 
in cancer of stomach, 59 1 . 
in kala-azar, 236. 
malarial, 228. 

Caecostomy in acute intestinal ohstruAtion. 
653. 


in bacillary dysentery, 101. 

Caecum, actinomyces affecting, 1 77. 

hyperjplastic tuberculosis of the, 639. 
Caffeine in cardiac disease, 840. 

Caiger, Dr. Foord, his antiseptic treatment 
of typhoid, 89. 

Ci^fsson disease, 372-377. * 
ffitiology of, 372-375. 
course and prognosis of, 376. 
due tc sudden decoin prossion, 372, 
373, 374. 


, Caisson disease, effects of, on fatty tissues, 
• ’372,374,375. 

faP solubility of nitrogen in relation 
to, 372, 374. 

prophylaxis of, 376, 377, 
symptoms of, 375, 376. 

* treatment of, 376, 377. 

Cais^ns, pressure at wldch they are 
^ worked, |373. 

Calabar swellings, 357. 
r* Calciferol, 459, 461. 

0(:Ici(ication of mesenteric glands, 742. 
Calcium content of blood in tetany, 509. 
of bone in rhskets, 47 1.^ 
lactate in opistaxis, 1065. 
metabolism, parathyroids in relation to, 
507. 508. 

salts in relation to tetany, 1775, 1776, 
1779. 

in epidemic catarrhal jaundice, 340. 
Calculi, biliary.' iSee (rail-stones, 
pancreatic, 720, 721. 
renal, 1307 ; and we Renal caloiili. 

Calf, the “ fat bottle,” 1734. 

Callosities, 1381. 

Calmette’s ophthalmic tost for tuber- 
culosis. 128, 1180. 

Caloric requirements, Aub-Du Bois tabic 
of, 437. 

Camp fever. See Typhus fever. 

Camphor in cardiac affections, 840. 

Cancer as cause of intestinal obstruction, 
649. 

as a cause of jaundice, 662. 
as a sc(iuel of gall-stones, 709. 
intestinal, sites of, 640. 
lupus in relation to, 1 42,3. 
of brain, 1498. 

of the colon. See (jolori. cancer of the. 
of liver, 094 ; and see Liver, cancer of. 
of the oesophagus. See under (Eso- 
phagus. 

of the peritoneum, 745. 
of the stomavh, aphlorhydria in, 590. 
haematemesis in, 573, 591 ; and see 
under Stomach. 

Cancrum oris, 526. 

Cannabis Indica habit, 1806. 

Capillaries, fragilit/bf, 80i. 

Capillary bronchitis, LUO. 
pulsation in iortic incompetence, 912. 
in Graves’ disease, 494. 

Caprokol in colifonn affections, 97. 

Caput Medusae, 682. 

Carapata fever, 218. 

Carbohydrate dyspepsia. Intestinal, 630-632. 
aetiolo^ of, 630. 

* digestive ferments in relation to, 630. 
c enterococci in, 631. 
lymptoms of, ^0, 631. 
treltment of, 631, 632. , 

excess in relation to diabetes mcUitiis, 
430. 
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Carbohydrate dyspepAa, metaboHsm in 
pancreatic disease, 71.5.* 
in relation to blood sugar, 43f. 

Carbolic acid, effect of, on colour of urine. 
1267. 

Carbon dloi^e, iiccumulation of, in intes- 
tine, 631. • 

as respiratory stimulant. 403. • 
reduc^ excretion oj, in ketosis. 4.‘y. 
monoxide, 400, 401. • 

action of, 401, 402. 
poisoning, 400-404. 
aetiology and pathology of, 400-4f)2. 
aftcr-toeatment of, 404. 
diagnosis of, 402-403. 
industrial risks of, 401. ) 

IH)st-mortem appearances in. 402. 
symptoms of, 402. 
treatment of, 403, 404. 
tetrachloride in ascariasis, 363. 
in (iistomiasis, 346, 347, 340. 
in hook-worm infection, 362. 
in taeniasis, 353. 

Carbuncle, 1387. 

vfuseino treatment of, 43. 

Carbuncles in diabetes, 436. 
in plague, 168. 

Carcinoma. See under Cancer. 

Cardiac. See also under Heart, 
asthenia in toxiemia, 49. 
asthma, 825, 1127. 
in acute pericarditis, 936. 
in infarction of heart, 976. 
syphilis as a cause of, 948. 
treatment of, 846. 

cells in hvperwmia and oedema of lungs, 

n’a?. 

complications in scarlet fever, 65, 71. 
cycle, the, 820. 

time occupied by ])hases of, 821. 
failure, 823 ; and see Heait failure. 

irregularity, 851-853. 
kidney, 1269. 

overstrain, primary, 97J-071). • 

jetiology of, 977. 
diagnosis of, 978. 
prognosis of, 978. 
symptoms of, 977, 97S, 
tieatmcnl of, u7S. 
pain, 850. ^ 

treatment of, 847. 
stimulants, 404. 

valvular disease, chronic. Valvular 
disease of the heart. ^ 

Cardiacos negros, 779, 1033. 

Cardlolysis, 943. 

Cardiospasm, 543 ; and are Achalasia of , 
the cardia. • 

Cardlo-vascular hypertrophy, reJatJonsljp i 
of, to renal disease, 1016. 9 

C8rii«S,£86. 886. • I 

Carles, dental. 621 ; and sre Dental caries, 
syphilitie, 1684. 


Carotene, 1459, 460. > 

4 ind vitamin A, 4g0. 

Carotid artery, internal, hemiplegia foUow- 
* ing ligation of, 1533. 
hemiplegia, effect of, on optic nerve, 
14112, 1542. 

Carphology, 1629. 

Carpo-pedai spasm, 509. 

Carriers, Jpacterial, 11. 

* as cause of food poisoning, 410, 411. 
anftebie dysentery, 245, 246, 247. 
^bronchitis, 1108. 

Webro-spinal fever, 11, 149, 150, 163. 
cholera, 101. 

diphtheria, 11, 104, 106, 107, 114, 115. 
lethargic f'ncephalitis, 277. ^ 

meningococcus, 149, 160, J63. * 

|mra typhoid, 11. 
pneumonia, 1199. 
role of, in food poisoning, 411. 
scarlet fever, 57, 68. « 
small-pox, 294. 

typhoid, 11, 75. ^ 

typhus, 251. 
undulant fever, 170. 

Carrion’s disease, 174 ; and see Oroya ' 
fever. 

Carter, bilic^s remittent fever of, 218. 
Caseation of pulmonary tubercles, 1167. 
Caseinogen, action'^of gastric juice on, 553. 
Castle’s intrinsic factor, 553, 559. 
in sprue, 625. 

Castration, ict relation to obesity, 455. 

Casts in acute nephritis, 1275. 

in lardaeeous disease of kidney. 1299. 

Cataplectic attack, 1643. 

Cataract in diabetOwS, 436. 

in dystrophia myotonica, 1774. 

Catarrh, bronchial, 1107. 
pituitous. 1116. 
post-nasal, 1061. 

suffocative, nil. , « 

Catarrhal symptoms in eerobro-spinal 
fever, 151. 

in influenza, 138. ^ 

in measles, 284, 286. 287. 
in whooping-cougU 144, 145. 

Catarrhe sec, 1116. 

Catarrhs, vactinc treatment of, 38. 

Catatonia, 1S29, 1830. 

Cattle in relation to myiasis, 366. 

Causalgia in median nerve injury, 1743. 
Cavernous breathing, 1058. 

Cavitation of cord in syringomyelia, 1699. 
process in pulmonary tuberculosis, 1167. 
signs of, 1175. 

Cellular theory of immunity, 16. 

Cellulitis as result of bacterial infection, 13. 
acute, causevtive organism of, 54. 
eervical, in diphtheria, 107, 109. * 

in scarlet fever, 62. ^ 

Centipedes, diseases duo to, 3^. 

Centrums exlieauda, 368. 
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Ctfphalie symptoms of sea'SickncMs, 381. 
Cephalln in hromophiliia B()4. 

Cephalodynla, 1344. 

Cerearla elvsB, 1458. 

Ceroarlal dermatitis, 1458, U59. 

Cerebellar apoplexy, 1548, 154(1. 
cause of, 1533. ^ 

prognosis of, 1551. 
ataxy, congenital, 1572. 
hered\taiy, 1817. 
primary progressive, 1012. 
gait, 1496\ 

thrombosis, 1548. * 

Cerebellum, lesions of, in ])oliomyelitis, 274. 

localisation of lesions of, 1495, 1496. 
Cerel|i;ral abscess in bronchiectasis. 1133. 
anaemia in keart failure, 826. 
aneurysm, 1535. 1536. 
arterial thrombosis and haemorrhage, 
1543-l.Vi3. 

aetiology 'and pathology of. 1543- 
1546. 

aneurvism in relation to, 1544. 
diagnosis of, 1549, 1550. 
diilerential diagnosis of, 155<l, 
1551. 

prognosis of, 1551. 
symptoms of, 1546-1149. 
treatment of, 1551-1553, 
arteries, 1532-1534. < 
hypertrophy of, 1017. 
diplegia, 1569-1573. 
aetiology of, 1670. t, 
birth abnormalities associated witii, 
1670, 1755. 
diagnosis of, 1573. 
epilepsy in, 1637. 
paresis and rigidity in, 1572. 
pathology of, 1570, 1571. 

• fiervense fnovements in, 1572, 1573. 
prognosis of, 1573. 
sycaptoins of, 1571-1573. 
treatment of, 1573. 
embolism, 1040, 1541-1543. 
stiology of, 1541. 
in relajpsing fever, 219. 
in septic endoCarditis, 894, 895. 
pathology of, 1542. 

haemorrhage in essential thrombo- 
cytopenia, 806. 

in granular kidney, 1288. ^ 

in lethargic encephalitis, 278. 
surgical treatment of, 1552. 
hemispheres, signs of local lesions of, 
1491-1493. i 

InlaretioD, 888. 
localisation, 1490-1496. 
poliomyelitis in relation to infantile 
^ hemiplegia, 275. * 
softening, endarteritis obliterans as a t 
(^use of, 1009. 

symptoms after arsphenamine prepara- 
tions, 205. 


Cerebral symptoms fti aortic incompetent ^ 

^n 8hronic myocarditis, 924. 
in fatty heart, 926. 
in heart failure, 826. 

i in lethargic encephalitis, %79, 280, 28 1 . 

^in poliomyelitis, 274, 275. 

■ iii primary bmncho-pneiiinbnia, 1209. 

! f of heart failufe, 826. 

; syphilis, r5S1-t583. 

j^V diagnosis of. 1582, 1683. 

^ pathology of, 1681. 
prognosis of, 1683. 

' symptoms of, 1581, 1582 

treatment of, 1585, 1586, 1589. 
Ifirombosis, atheroma in relation to, 

; 1013. 1039. 

j chronic arteritis in relation to, 1009. 

; and hsemorrhage, 1543-1553 ; and see 
i Cerebral arterial thrombosis and 

hsBinorrhago. 

tuberculoma, inadvisability of operating 
, fur. 1499, 1507. 

vascular lesions, 1532-1555. 

in relation to insanity, 1846. 
veins, 1531. 

Cerebro-macular degeneration, 1672, 1573. 

Cerebro-spinal fever, 149-167. 

acute or ordinary typo of, 150-152. 
letiology of, 149, 150. 
and iidiuenza. 160. 
carriers of, 149, 150, 163. 
chronic stage of, 152. 
complications of, 155-157. 
definition of, 149. 
diagnosis of, 169-162. 
diet in, 105. 

differential diagnosis of, 161, 162. 
doubt as to contagiousness of, 150. 
epidemics of, 149. 
fulminating type of, 153, 163. 
general management of, 165. 
malignant type of, 153. 

i mild, euTifua'Hl v^itb influenza, 153 
mild types of, 153. 
mortality in. 163. 
prognosis of, 1 62. 1 63. 
prophylaxis of. 103, HU. 
recovery in, 152^ 
recrudescences frequent in, 152. 
seasonal incidence of, 149. 
serum treatment of, 30, 38, 164, 165. 
superacutc tyjK) of, 152, 153. 
symptoms and oourse of, 150-154. 
treatment of, 163-167. 
fluid as guide to treatment in syphilis, 
212 . 

* characters of, 1522, 1578. 
cjrculation of, lp08, 1509. 
ooa&iilation of, 1622. 
cytology of, 1622. , 

diagnostio value of, 162, 163, 1521, 
1522, 1693. 
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Gerebro-splnal fluid, examinatipn^ of the, 
1521-1523. 

, in acute alcoholism, alcohol itt, 388. 
in acute poliomyelitis, 267, 268, 271. 
in cerebral thrombosis and haemor- 
• rh§ge, 1549, 1550. , 

in cerebro-apinal syphilis, 1579. 
in disseminate sclerosis, 1607. > 

in general paralysis^ 1 580. , 

in hccmatoinyelia, 17^0. 
in hydrocephalus, 1508, 1509, 15l0.„5' 
in influenza, 140. 
in intracranial tumours, 1510. 
in intradtiral (compression, 1692. 
in Landry's paralysis, 1707. 
in latent syphilis. 1579. 
in lethargic encephalitis. 277, 282. 
in meningococcus meningitis, 15<S, 159. 
in mumps, 313. 

in post-basic meningitis of infants. 154. 
in S(Jcondary syphilis, 1578, 1579. 
in spinal tumours, 169*2. 
in syphilis, 193. 

of nervous system, 1578 '1580 
in tabc^, 1579." 
in typhoid. 79. 
in typhus fever, 254. 
increased pressure of, in intiacranwl 
tumours, 1502, 1503. 
normal quantity of, 1509. 
spinxjhasles in, 219. 

AVassermann reaction in, 1523. 
syphilis, 1581. 
treatment of. 1585, 1580. 

Cerebrum in ndation to heat regulation, 45. 

Geitification for mental disease, 1855-18.58. 

Cervical glands, enlargement of, in diph- 
theria, 107, 109. 

in scarlet fever, 60, 62, 63, 64, 70. 
opisthotonus of infants, 153; and see 
]deningitis, ^wst-basic, of infants, 
rib paralysis, 1739. 

and syriiigomvelia, 1705. 
ribs, 1753-1755. "o «• 

.•etiology of, 1753, 1754. 
diagnosis of, 1754. 
symptoms of, 1754. 
treatment of, MNt* 

Cervicitis, gonococcal, vaccine treatment 
of, 73. 

Cestodes, diseases due to, 352-355. 

Ceylon sore mouth, 624. 

Chagas’ disease, 244. 

Chalicosis. See Silicosis. 

Chancre, hard, 187, 188. 
nasal, 1071. 
pharyngeal, 538. 
recurrent, 186, 
tonsillar, 538. • 

Chancroid, 189. 
and sypliilis. 1 89 

Chantemesse’s antiserum for typhoid fever, 
47. 


I Chappa, 3^. 

I Charcoal for intostiffal flatulence, 632, 638. 

n^^ethod of examining intestinal func- 
i tions, 603, 614. 

I Charcot’s dissociated sensory loss, 17f)0. 

I joint disease, 1331, 1332. 

I in syringomyolia, 1702. 
in tabes, 1597. 

, trcfitment of, 1602. 

I rieya on hysteria, 1672. , 

^ < Chajrcot^Leyden crystals in acute fibrinous 
^ bronchitis, 1114. 
in asthmatic sputum, 1126, 1127. 

Charcot-Marie-Tooth type of mnseular 
atrophy, 1733. 

Chaulmoogra^oil in leprosy, 133. j 

Cheilitis exfoliativa, 1390. ’ 

: Cheiropompholyx, 1376. 

Chemical food poisoning:, 411, 412. 

I irritants, dermatitis from, 1370-1372. 

; Chemiotaxis, 17. 

negative, 17. , 

positive, 17. 

Chenopodium, oil of, in ascariasis, 363. 
ill hook-worm infection, 362. 

Chest, altered sliape of, in emphysema, 
i 1151. 

I in pubnonary fibrosis, 11 "JS. 

physical signs in the. 1056-1059. 
radiography of tile, 1176, 1177. 

\ various forms of, 1066. 

• Cheyne-Stokes breathing, 1056 
in acute j^cricarditis, 936. 
in apoplexy, 1547. 
in cardiac failure, 826. 
in epidemic catarrhal jaundice, 340. 
in fatty heart, 926. 
in granular kidney, 1288. 
in heart-block, 866. ^ 

in heat-hyperpyrexia, 385. 

' in icterus gravis, 407. 

in infarction of heart, 975. * 

in paroxysmal tachycardia, 883. 
in poisoning by salvarsan, 394. ^ 
in tubercular meningitis, 1527. 
in urflcmia, 1295. 

Chicago disease, 181 ; ^ and see Blasto- 
mycosis. 

Chick-peas, poisoning by, 409. 

. Chicken cholera, Pasteur's work on, 19. 

Ctal^en-pox, 307-310. 
aetiology of. 307, 308. 
j age incidence of, 307, 308. 
and diphtheria, 308. 
and herpes zoster, 309, 1431. 
and measles, 308. 
and scarlet fever, 308. 
complication^ of, 309. 
definition of, 307. 
diagnosis of, 301, 309, 310. 

. * incubation period of, 308. 

I infection of, J108. 

4 )athology of, 308. 
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Clilekeil>pox» prodromnl rnshon 30^. 
prognosis of, 310. • 

quarantine of, 310. 
rash of, 301, 308, 300. 
symptoms of, 308, 309. 
treatment of, 310. 
varieties of, 309. § 

Chlene’s operation for spasmodic torticollis, 

1662. t 

Chilblains, .1050, 1366, 1372. 

Child-bearing, mental disorders associated 
with, 1823-1825. / 

ChUd Guldanee Cllnles, 1850, 1851. 
Childhood, rheumatic infection of heart in, 
885, 886. 

Chill dn relation to acute neftiritis, 1274, 
1275.« 

Chllomastlx mesnlli in flagellate diarrhma, 
249. 

in tropical diarrhcra, 613. 

Chloasma uterlnl^m, 1449. 

Chlorgl habit, the, 1806. 

hydrate in heart conditions, 845. 
Chloralamlde in heart conditions, 845. 

' Chloransmia, achylic, 764. 

Chloretone in sea-sickness, 382. 

Chloride content of cercbro-spinal fluid, 
U523. " '' 

excretion in urine, 1256. 
diminished, in nephritis, 1278, 1280, 
1284. 

in pneumonia, 1202. 
test of renal efficiency, 1258, 1259. 
Chlorine in relation to bronchitis, 1113. 
Chloroform contra-indicated in diabetes. 
445. 

poisoning, 405, 406. 
delayed, 407. 

in relation to necrosis of liver. 673. 
Chloroma, 796. 

symptoms of, 796, 797. 

Chlorophyll dn relation to production of 
vitamin A, 459. 

ChlO|OSis,763,,764. 
disappearance of, 764. 
late, 764. 

papilloBdema in, i501. 
sex-incidence in, 764. 
sinus thrombosis in, 1553. 
treatment of, 764. 

Cholangitis, ascending, as cause of hepafitis. 
673. 

in gall-stones, 708. 
suppurative, in cancer, 696, 712. 
in hydatid disease, 693. 
in portal pylephlebitis, 699. 
Cholecystectomy, advantages of, for gall- 
stones, 710. 

Choledystenterostomy for cancer of bile- 
ducts, 713. 

in chroidc pancreatitis, 720. 
in maligifitnt disease of the pancreas, 
723. 


Cholecyslltte, 700-70 j. 
achlorhydria in, 659. 
aciite,*'701, 702. 

aetiology and pathogenesis of, 701, 702. 
aetiology and pathology of, 700, 701. 
bacteriology of, 700, 701. • 

B. coli in, 93, 700, 701. 
chronic, 702-704. 

# achlorhydria ri relation to, 559. 

and gall-storfcs, 703, 709. 
diagnosis of, 703, 704. 
gangrenous, 701, 702, 709. 
focal sepsis in, 700, 701. 
in paratyphoid fever, 91. « 
in relation to spasm of stomach. 593. 
ift' typhoid fever, HO, 89. 
suppurative, after rupture of hydatid 
cyst, 693. 

symptoms of, 702, 703. 
treatment of, 705. 

Cholecystography, 703, 7(H. 

Cholelithiasis, 706-710. 

B. coli in relation to. 93. 
syphilitic, G91 ; see ( uill-stone.s. 
Cholera, 101-103 
I aitiology of, 101 
ambulatory, 102. 
antitoxic sera in. 103. 
carriers of, 101. 

com plications and sequel® of, 102. 
diagnosis of, 102. 
gravis, 102. 

infantum, 018, 619; and see l!]pideniic 
di.’irrhnea in children, 
mortality in, 103. 
nostras from B. coli, 93 
])atliology of. 101, 102. 
prognosis of, 103. 
prophylactic treatment in. 103. 

use of vaccines in, 103. 
reaction in, 102. 103. 
sicca, 102. 

spirilla, bacteriolysis of. *22. 
sym plums of, ^02. r 
treatment of, 103 
tyijes of. 102. 

Choleraic diarrhoea, 102. 

Cholerine* 102. . 

Cholesteatoma of brain, 149H. 

Cholesterin in psoudo-chylouH pleural 
cifiision, 1234. 

in relation to diabetes, 1430. 

, to xanthoma, 1430. 

; Cholesterol in blood in jaundice, 663. 
in corpus liiteum of pregnancy, 706. 
in i)ancreatic cysts, 721. 
in relation to gall-stones, 706, 707. 709. 
m relation to prophylaxis of rickets. 461 . 
soivees of. 705, 706." 

' stones, 706. 709. 

Cholesterolesmia, 706, 1273. 
i Cholurfa, 1265. 

’ Chondro-dystrophla, 1354. 
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Chorea, 1648^1657. 
eotiologyof, 1648, 1649. 
and rheumatism, 164S, 1649, 1694. • 
aa manifestation of rheumatism in 
children, 886. 
congenital 1571. 

course of duration of, 1664. IG.'S.'S. 

diagnosis of, 1655, 1656. 

electrle, 277, 1658. e 

gravis, 1655. • 

heart disease in relation to, 1 049, 1 (\rAJ • 

Huntington’s, 1657, 165 S. ^ 

in pregnancy, 1649. 

in scarlet f^cr, 66. 

involuntary movements in. 1051. 10.52. 
limp, 1653. • 

mollis, 1653. 

ocular phenomena in, 1053. 1054. 
of adults, hereditary, 1 057. 
paresis in, 1652, 1053. 
pathology of. 1649, KioO. 
prognosis of, IQ50. 
j)sychical causes of, 1649. 

disturbances in. 1653. 
race- incidence of, 1648. 
recurrences in, 1 054. 
relation of septic cndoearrlitis to. 891. 
rheumatic, 1649. 

manifestations in, 1654. 
senile, 1658. 
sex-incidence of, 1648. 

Sydenham’s, 1648. 

.symptoms of, 1650-1054. 
tetanoid. 10*23. 
treatment of, 1650, 1657. 

Choroiditis from syphilitic ar lent is. 1009. 

in congenital syphilis, !9S. 

Chromaffin cells, 481. 

in relation to adrenalin, 481. 

Chromidrosis, 1362. 

Chronic localised infections indicate use of 
vaccine, 31. 

Ghrysomyia macellaria, 306. ^ 

Chrysops dlmldiata a# tnfnsmitter of loa, 
.357. 

silacea as transmitter of loa, 357. 
Chvostek’s sign in tetany, 609, 1777. 1778 
Chyliform effusion Into pleura, 750. 1234. 
Chylothorax, 1233. 1234. 

Chylous ascites, 357, 750. , 
diarrhoea, 612, 615, 017, 
effusions, 750, 1233, 1234. 

Chyluria, 750, 1267, 1268. , 

in filariasis, 357. 

Chyme, 599, 600. 

Cider, lead contamination of, 398, 399. 
Cigarette-smoking in relation to ohnuiic 
tracheitis, 1099. 

. Raynaud’s disQp so, 1051. - • 

Ciliary muscle, paralysis of, in diphtheria. 

4 10 . 

in lethargic encephalitis, 280* 

Ciliate dysentery, 249. 


Cinchona febrifuge in malaria, 231. * 

Clicophen in gout, 148, 453. 
toxic effects of, 463. 

Circulation in fever, 9. 

Circulatory Jiiystem, diseases of the, *817- 
1047. 

Clrcumcisiop^H means of removing primary 
sore, 211. 

^iphth^ria after, 109. 
hicyiorrhage after, in bleeders^ 803. 

CircumfiBX nerve, lesions of, 1744, 1746. 

Cl^cum-oral pallor in scarlet fever, 60, 67. 

Circus movement in heart., 872, 873. 

Cirrhosis, biliary, 673. 
carcinomatosa, 695. 
multilobular, 680. • 

of the liver, 680 ; and see liver, cirrhosit 
of the. 

in splenic anaemia, 814, 816. 
of the lung. See Piilmoiiary fibrosis, 
pigmentary, 087. * 

portal, 680. 

Gladorchis watsoni, 346. 

Cladosporium mansoni, 1457. 

Glasmocytic tissue in kala-azar. 230. 

Claudication, intermittent, 1019, 1020. 
aetiology and pathology, 1019. 
in nrt^il hypertrophy, 10\8. 
in thrombo-angitis obliterans, 1010. 
prognosis of, 1820. 
symptoms of, 1019, 1020. 
treatment of, 1020. 

Claustrophobih, 1848. 
in neurasthenia, 1684. 

Claviceps purpura, the ergot fungus, 411. 

Clavus, 222. 

Claw-hand in chronic load poisoning, 40U. 
in ulnar paralysis, 1746 

Climate in chronic nephritis, 1286, 1288 
in relation to asthma, 1124. • 

to bronchiti.s, 1110, 1115, 1117. 
to heat-stroke, 383. • • 

to pulmonary emphysema, 115*2. 

Climatic bubo, 324, 325. ' 
aetiology of, 324. 
diagnosis of, 326. 
pathology of, 324. 
prognosis of, 325. 
protein therapy in, 325. 
symptoms of, 324. 

•treatment of, 325. 

venereal nature of, 324. 
treatment of chronic bronchitis, 1117. 
pulmonai’y tuberculosis, 1184. 
secondary contracted kidney, 1286. 

Clonic stage of epileptic convulsion, 1633. 

Clonorehlasls, 348. 

Clonorchls sinensis, 348. 

Clotting, ante-ffiortom, 1037. « 

• Clubbing of Angers, causes of, 1348, 1349. 
in aortic incompetence, 91 3» 
in bronchiectasis, 1132. • 

, in chronic bronchitis, 1116. 
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Clnbblng of Angers in ohionio palmonary 
tubercnloBis, bi76. 

in congenital heart disease, 058, 059. 
1348. 

&& empyema, 1227. 
in fibroid phthisis, 1178. 
in heart disease, 827, 903. 
in hypertrophic pulmonary arthro- 
pathy, 1349. 
in mitral stenosis, 003. 
in neuritis, 1348. • 

in pulmonary emphysema, 1151. 
in pulmonary fibrosis, 1161, 1176. 
in pulmonary incompetence, 915. 
in pulmonary osteo-arthropathy, 1349. 
in pulmonary stenosis, 911. 

Coagulation of blood, delayed. 799. 800. 
Coagulation-time of blood, 8CH). soi. 

delayed, in haemophilia, 803. 

Coagulen, in h.'emophilia, 804. 

Coal-mlner*s phthisis, ll(i2: nud net 
Anthracosis. 

Cocaine habit, the. 1805, 1806. 

Coccidioidal granuloma, 1S2. 
t Coccidiodes Immitis, 182. 

Coccldloldin, 183. 

Coccidioidosis, 182, 183. 
aetiology of, 182. * 

diagnosis of, 183. 
patholo^ of, 182. n 
prognosis of, 183. 
symptoms of, 182, 183. 
treatment of, 183. 

Coceo-bacilius foetidus in atropliic rhinitis. 
1063. 

mucosus in atrophic rhinitis, 1063. 

Coco, 221. 

Cod-Uver oil, in pulmonary tuberculosis, 
1185. 

in rickets, 473. 

vitamin value of, 458, 459, 461. 

CoBllao disease, 622-624. 
aetiology of, 623. 
complications of, 623. 

^urse and prognosis of, 623. 
diagnosis of, 623. 
mcgalocytic ahaemia in. 76S. 
pathology of, 623. 

symptoms of, 623. ' 

treatment of, 623, 624. > 

Cocnunis cerebralis, 354. 

Coffee-drinking, excessive, as cause of • 
polyuria, 516. 

-grouna vomiting in cancer of stomach, ; 
601. i 

Cog-wheel breathing, 1057, 1174. | 

Colehleiim, specific for acute gout, 453. ! 

Cold, common, vaccine treatment of, 38. 
Colectomy in Hirschsprung’s disease, 648. ! 

CoUe, biliary, 707, 708. 

without gall-stones, 710, 711, 719. ■ 

duo to fiatjsence, 631. 
in acholuric jaundice, 668. I 


Colic in ^ngio-neurot^c oedema, 1053. 
in cancer of the colon, 641. 
in Hofioch’s purpura, 808. 
in intussusception, 646. 
lead, 397. 399. 
muco-membranous, 627-629 
“aetiology of, 627. 
neurasthenia in relation to, 628. 
pathology of, 927, 628. 
progno^s of,‘ 629. 

. renal, 1309. 

symptoms of, 628, 629. 
treatment of, 629. 

Conform bacilli of intestine i: ore active in 
typhoid, 12, 93. 

b!icillus infection as cause of haematuria, 
94. 

infection of kidney, 94. 
infections of urinary tract, acute, 94 . 
chronic, 95. 

vaccine therapy of, 39, 97. 

Colitis, 632-639. 
acute catarrhal, 633. 
symptoms of, 633. 
treatment of. 633. 
as cause of diarrhcea, 613, 614. 
as predisposing to bacterial food poison- 
ing, 412. 

as result of mercurial treatment, 208. 

B. coli in relation to. 93. 
chronic catarrhal, 633, 634. 
aetiology of, 633. 
symptoms of, 633. 
treatment of, 633, 634. 
outeritis in relation to, 632. 
in chronic merciuial poisoning, 396. 
in uraemia, 1295. 
localisation of, 632. 

pyorrhoea alvcolaris as a cause of. 523. 
tubercular, 638, 639. 
ulcerative, 634-638. 
aetiology of, 634. 
apj^ndicostomy in, 638. 
complicationj of, 636. 
diagnosis of 635 636. 
pathology of, 634. 
prognosis of, 636, 637, 6.)8. 
serum treatment of, 634, 635. 
treatment of, 63'/, 638. 
vaccine treatment, 637. 

Collapse in acute arsenical poisoning, 393. 
in acute intestinal obstruction, 651. 
in acute peritonitis, 732. 
in acute supj urative gastritis, 575. 
in bacterial lood poisoning, 419. 
in carbon monoxide poisoning, 402, 404. 
in cholera, 102. 103. 
ifi enterogenous cyanosis, 781. 
in epidemic diarrluea in children, 619. 

" 621. 

in intestinal obstruction, 661. 
in mumps, 313. 
in sea-sickness, 381. 
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Collapse of lung from bronchial obstxiiotion, 
J121. " ^ 

in measles, 287 ; and see 
Colloidal manganese in staphylococous 
infections, 52. 

silver in sjreptococcus infection, 52. 
Collosol iod me in lethargic encophalftis, 
283. • 

Colon, absorption in, 599^ ^ 

adenomata of, as origin^of cancer, 640. 
anatomy of the, 601. j 

cancer of the, 640-(543. ^ 

iBtiology of. 640. 
diagnosis ^f, 643. 
pathology of, 640. 

prognosis of, 643. • 

symptoms of, 614, 640 -6)43. 
treatment of, 643. 

congenital idiopathic dilatation of the, 
6i6: and see -.tchalasia of jielvi- 
rcclal and anal sphincters, 
ilistal. .599. 

diverticula of the, 643 ; and see Di\orti- 
ciila of tlic colon. 

(lyspcpnia, O."). 
irVilable, 99, 613. 

J. inking oi, in cut eroptosis. 727. 
pelvic, 599. 602. 
polypi of, 636, 639, 640. 

:ciioiogy and ii.ithology td. 6.39. 
.sympfoins of, 639, 6 10. 
tendency of, to malignancy. 640. 
treatment of. 040. 
proximal, 599. 

size, shape and position of, 601. 
spasm of, 62S, 611. 
the “ grc(\ly,” 607. 610. 
iilfcnition of. in clironic parenchymatou.s 
nepliiitis, 12S1. 

Colonic irrigation, 96. ti37. 

stomach, o9iK 
Coloptosis, 726. 727. 

X-Ray diagnr.ns of. 727. 

Colour index of blood, 757. , ' 

in anojiiiia obcmlo-lcukamrica hifaii- 
liim, 7S1. 

in perniciou.s aiiannia.. 770. 
in ])olycytlia*inia. 7S0. 

Colubrlne venom, .369. • 

Coma after arsphonainine, 205. 
causes of, 1290 
diabetic, 435, 436. 
in acute alcolioHsm, 387. 
in acute necrosis of liver, 674. 
in acute poliomyelitis, 2()9. 
in caisson disease, 375, 377. 
in carbon monoxide poisoning. 402. 
in cerebral thrombosis ami apoplex/. 

1547,1548,1550. 
in ccrobro-spinal fever, 152. 
in diabetes insipidus, 516. 
in heat hyperpyrexia, 3S-3 
in i» tcru8 gravis, 407. 

II9 


Coma in Idthargic encephaliti.s, 279. ' 

in necrosis of live#, 674. 
in plague, 168. 

in tuberculous meningitis, 1527. 
uraemic, ^94, 1296. " 

vigil in t^hus, 254. 

Comedones, L392. 

grouped, 1371. 

J,reatmc|^t of, 1393. 

Comma vibrio, Koch's, 101. 

Comni'otk) cerebralis, 1517. 

Co-?hpensation, conditions for, 825. 900. 

ill reference to heart disease, 825. 
Compensatory circulation in cirrhosis of 
liver, 682. 

pause, 856.# • 

Complement, definition of, 2* 
effect nf heat on, 23. 

Complemcnt-llxation test for hydatid.s, 355. 

for luiHTciilosis. 129. 

Complex, djdinition of, 1673. 

Compressed air bath in treatment ot^ pul- 
monary emphysema, 1152. 
chamber for bronedntis and emphy- 
sema, 1118. 

illness, 372 ; and see Caisson disease. 
Compression, effects of, u|K)n workmen. 
378.» ^ 

of spinal cord, U>87 1698. 
extradural, liW9-1091. 
iniradural, 1692. 

syndrome of, 1692. 
rapid, atiology of, 1698. 
prognosis of, 1698. 
sjTnjitoms of, 1698. 
treatment of, 1698. 
slow. 1687-1697. 

adiology and pathology of, 1687- 
1689’ 

course and prognosis of, J6tM>, 
1697. 

diagnosis of. 1692-1 69S. • 

symptoms of, 1689-1692. 
treatment of. 1697. 
traumatic, 161)8. 

Concato's disease, 739. 

Conductivity of heart mubtle, 818, 862. 
degrees of. 862. 
depressed, 862-864. 

Condylomata, broad, 191. 

in i^^mgenital syphilis, 198. 

“ Conflict," delinition of, 1673. 

Confusional insanity, 1792; and see Tn- 
’ sanity, confusional. 

in morphinomaiiia, 1804. 

Congenital heart disease, 953-060 ; and see 
Heart, congenital disease of. 
spastic paralysis. See Cerebral iliplegia 
syphilis, 198, i1)9. , 

• of nervous system, 1602, 1603. 

• symptoms of, 1602, 1603. » 
Congestion of the liver, 670, 671% 

Congfo floor maggot, 367. 
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Conjugate deviation of eyes ii>' apr)ploxv. 

1547. ^ ■ 

in ex)ilt>pay, IfiSO, 1G33. j 

, in lesiona of motor area, 1491. 
in lethargic encoplialitija ‘280. 
Conjunctives in Addison’s discjisc, 48 i 
Conjunctival diphtheria, 1 08 , <' 09 . 
in trench fever, 262. 
in yellow fever, 3*20. 
symptoms in mbella, 292. 

Conjunctivitis in clironic ar3cnic.'»\ |K)ison- 
ing 304 

in measles, 2S7, 291. 
in rosacea. J 367. 
in sm«ll-f)o>:, 2)8, 300. 

Consolidation of lung, physical signs ot. 
117o: J 176. 

stage of, in puhnonary tuhorele. 1 11^. 
Constipation, 606 -Oil. 
aetiology and pathoh^gy of, 606, IK)7. 
chronic, diagnosis of. 608, 600. 
col'c. 606. 610. 

aetiology of. 606. 
diagnosis of. 606. 609. 
hypothyroidism in relation to, 60<i 
ill achalasia of anal sphincter, 647. 
in acute gastritis, o74. 
in acute intestinal ohsirucfid'n, 6.71. 
in acute peritoniti.s, 733. 
in appendicitis, 660 ' 639, 
in bacillary dysentery, 99, 
in botulism, 4*22. 
in cancer of the colon, 640, 641. 
in chronic gastritis, o76. 
in cirrhosis of liver, 083. 
in confusional insanity. 1794. 1796. 
in congestion of liver, 671. 
in diabetes, 43.7, 436 
in Juodein;! ulcer, 58*2. 

'in erythema nodosum, 337. 
in ^11 -stone dyspep.si.i, 708. 
in gastric ulcer, 581, 584. 
in intestinal obstnic’tioii, 651 
i^'lcad poisoning, 399. 
in lethargic encephalitis, *278. *283, 
in muco-membjanous colic, 6*28, 629. 
in paratyphoid fever, 91. 
in pyloric obstruction. 505. 
in relation to colitis, 633. 
in relation to diverticula r>f the colon, 
644. ' 

to enterogenous cyano.sis, 781. 
to visceroptosis, 7*27. , 

in spirochaotosis ictero-hicraorrhagica, 
216. 

in enterogenous cyanosis, 781. 
in typlioifl fever, 77, 89. 
in typhus, 253. ^ 

«n undulant fever, 171. 
in visceroptosis, 727. 
spastic^ 606. 

Hymptorf£ of, 607, 608. 

treatment of, 609-611. . 


CoDSUniption. See Pulmonary tnber- 

culosis. 

ContraAility of heart muscle, 818. 
Contraction, cardiac, in relation to rest. 
819. 

Coi^tracture, hysterical, 1676. , 
muscular, after poliomyelitis, 270. 
nuAses*, 1777. 

Convalescent sera, 29. 
serum m^meafilcs, 289, 290. 
in whooping-cough, 148. 
in yellow fever, .319, 321. 

Convulsion, the epileptic, 1634, 1635. 
Convulsions in acute policmyelitis, 268, 
274, 275. 

i*a acute necrosis of liver, 674. 
in ascariasis, 362. 
in cerebral diplegia, 1573. 
in ccrebro-spinal fever. 151. 
in heat hyperpyrexia, 385. 
in hydroceplialus in children, 1513. 
in icterus gravis, 407. 
in infantile hemiy)l(*gia, 1577. 
m intracranial tumours, 1503. 
in lethargic encef»Iialitis, 279. 
in measles, 2SS. 

in pneumonia in cliildrcn, 1203. 
in scarlet fever, 59, 63. 
in tuberculous meningitis, 1527. 
in typhoid, 82. 
in uraemia, 1294. 
in whooping-cough, 146. 
infantile, lu25. 

Cooking, elToct of, on vitamin,^', 464, 
405. 

Copaiba, edoct of, on urine, 1267. 

Copper arsenite, uses of, 392. 

Cor bovlnum, 929. 

Coramine, in heart failure. 143. 

Cordylobia anthropophaga as human para 
site, 366, 367. 

Goreotrypanosis, 244. 

Cornea, sloughing of, in cholera, 102. 
in di|4it]ic'pa, 109. 

Comeal lesions, duo tti fifth nerve lesion, 
U7l, 1472. 

ulceration :n (iraves’ disease, 494. 
in uicasles. 287. 201 
in .Mrunll-p(»x, .'^»0 
Corns, 1381. 

Jiard. 1381. , 
soft, 1381. 

Ireatiuent of, 1381. 

Corona veneris, 191. 

Coronary arteries, atheroma of, 922, 960, 
1012, 1013. 

chronic arteritis of, 922. 
diseases (jf the, 922, 923. 

> ^in aortic ineoinpctcmce, 914. ' 
occlusion of, 922, 923. 
syphilitic disease of, 186„ 948, 950, 
1008, 1037. 
thrombosis of, 1037. 
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Coronary disease in relation tp inhronic 
myocarditis, 923, 924. 
symptoms of, 922, 923. 
occlusion, angina pectoris in relation to, 
967. 

hypertension in relation to, 962. ^ 
with acute infarction of the heart, 
974-977. • 

aetiology and pathPlogy o/, 974. • 

course and prognosra of, 976. 
diagnosis of, 975, 976. J 

electro-cardiogram of, 1003-1006. 
treatment of, 976, 977. 

Corpora quadrlgemina, localisation of 
lesions of, 1494, 1495. 

Corpus callosum, localisation of lesions ftf. 
1493. 

striatum, localisation of lesions of, 
1493. 

Corpuscles, compound granular, in acute 
poliomyelitis, 267. 

Corrigan’s pulse,^ 912. 

Cortln in Addison’s disease, 487, 488. 
Corynebacterium diphtherias, 103, 105. 
Coryza in glanders, 135. 
in relation to laryngitis, 1076. 
rhinitis in, 1060. 

Cotton-wool patches, 1281. 

Cough in acute bronchitis, 1108, 1109. 
in acute pleurisy, 1216. 
in broncMectasis, 1132. 
in cardiac failure, treatment of, 846. 
in diphtheria, 108. 

in enlarged mediastinal glands, 1249. 
in hyperaemia and mdema of hings, 
1137. 

in influenza, 138, 139, 142. 
in lobar pneumonia, 1201. 
in measles, 284, 286, 291. 
in psittacosis, 315. 
in pulmonary emphysema, 1151. 
in pulmonary tuberculosis, 1 1 70. 
in tracheal obstruction, 1 104, 1 105^ 
in tracheitis, 1098, 1100. • 
in whooping-cough, 144, 145, 146. 

Cough, brassy, in acute suppurative 
mediastinitis, 1246. 
in aortic aneurysnu 1023. 
in mediastinal conditions, 1246, 1251. 
in tracheal tumours, ll^M. 
gander, 1101. • 

hysterical, 1675. 

Coupling of the beats, 838, 852. 

Courvolsler’s law as to jaundice, 666. 
Cow-pox. iSce Vaccinia. 

Cows as source of infection of scarlet fever, 
58. • 

Crab yaws, 222. 

Crabs as cause of bactesial food poisoqjng,* 
413. • 

in relation to paragonimiasis, 1196. 
Crachats perl6s, 1116. 

Craeked-^t sound, 1057. 


Craft atropikles, 1676L 
l^y, 1666-1670. • 

|g)tiology of, 1666, 1667. 
course and prognosis of, 1669, 1670. 
diagnosip of, 1669. 

83 rmptoms of, 1667, 1668. 
treatment of, 1670. 
types of, 1667. 

Cramps, hlht, 386. 
in ajs^cal poisoning, 393. • 

^ bacterial food poisoning, 419. 
ia cholera, 102. 

Cranial enlargement in hydrocephalus, 
1507, 1512. 

nerve palsies in lethargic encephalitis, 
280.* • 
in relapsing fever, 21 9f 
nerves, affections of the, 1461-1490. 
in botulism, 422. 

paralyses of, in intracranial tumour, 
1503, 1504. 

syphilitic paralysis of, 1532. • 

tabetic affections of, 1595, 1596. 

Cranio-tabes, 472. 

Craw-craw, 1454. 

Creatinin excretion in fever, 8. 
in urine, 1255. 

Crcatinuriairf Addison’s disease. 485. 

Creeping eruption, bb>8. 

Creosote vapour bams for brontdiioctasis, 
1134, 1135. 

in foetid^ bronchitis, 1119. 
in pulmonary tuberculosis, 118,5. 

Crepitation in joints, 1338. 

Crepitations, 1058. 
iiidux, 1202. ' 
pleural, 1058. 
redux, 1058. 1202. 

Cretan fever, 169 ; and see Undulant fever 

Cretin type of idiocy, 1837, 1839. * 

Cretinism, 502. 503. 
aetiology of, .502. 
diagnosis of, 502, 503. 
pathology of. 502. 
prognosis in, 503. 
prophylaxis of, 503. 
s|X)r{idic, 503. 
aympf^oms of, 502. 
treatment of, 503. 

Crises Dietl’s, 1318. 

treatment of, 1319, 1320. 
gastric. See Gastric crises. 

• tabetic, 1596, 1597. 

Crisis, 7. 

in lobar pneumonia, 1201, 1204. 
ill typhus, 255. 

Critical evacuations, 1201. 

Crossed paralysis iu lesions of pons and 
medulla. 1495. • 

tlpiral nerve, anterior, lesions of, 1745. 

Crus cerebri, eflcct of lesion of, H6T. 

Cry of syphilitic infant. 198. 
rteaocepnalus canis, 236. 
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‘^Cufllng ’* of cerebral vessels in lethargic 
encephalitis, 278. 
in poliomyelitis, 267. 
in syphilitic disease, 1043. 

Culex fatigans in relation to iilariasis, 357. 
Cultures, attenuation of, for active im- 
munisation, 20. 

killed, for active immunisation, 20. 
sensitised, for active immunisation, 20. 
Curare in relation to temperature regula- 
tion, 4. ^ 

Curschmann’s spirals in acute fibrinous 
bronchitis, 1114. 
in asthma, 1126 
Cushing’s syndrome, 517. 

Cuteneous nerves of arm, lesibns of internal 
and\esser, 1745. 

of leg, external, lesions of, 1745, 1746. 
Cuti-reaction to food-stuffs in urticaria, 
1413, 1414, 1415. 

Cyanosis, enterdgenous, 781 ; and see 
Enterogenous cyanosis, 
in acute suppurative bronchitis, 1111. 
in aortic aneurysm, 1022, 1023. 
in broncho-pneumonia, 1200, 1211. 
in ( ongenital heart disease, 056, 058, 
050. 

in disease of pulmonary art'olV, 1033. 

in heart failure. 827, 820. 

in hyperaimia and oellema of lungs, 1137. 

in lobar pneumonia, 1204, 1206. 

in malignant influenza, 130. 

in pneumonic plague, 168. 

in pneumothorax, 1236. 

ill pulmonary emphysema, 1150. 

in pulmonary fibrosis, 1161. 

in pulmonary incompetence, 915. 

in pulmonary infarction, 1141. 

in pulmoiifiry tedenia, 1138. 

in pulmonary tuberculosis, 1171. 

in tricuspid incompetence, 017, 

in tlHcuspid stenosis, 916. 

Cyclical vomiting, ketosis in, 427. 

^of child r»^*n, 664. 

Cyclops as intermediate host of guinea- 
worm, 358. 

leuckartl in i-elaCion to tsenia.sis, 353. 
Cyclothymia, 1810, 1815, 1817. 

Cyprus fever, 169 ; and see Undulant fever. 
Cyrtometry, 1174. 

Cysticercus bovls stage of tape- worm, 3o3. 
cellulosSB stage of tape- worm, 352. 
stage of T. solium in man, 354 
Cystin calculi, 1307, 1308. 

crystals in urine, 1260. 

Cystitis, bacillus coli, 93. 
in h8fmatomyelia, 1700, 1710. 
in paratyphoid fever, 91. 
m schistosomiasis, 350, 351. 
in typhoid, 76. 

Cysts, demoid, of skin, 1445. 
echinococ.^tt8, 355. 
hydatid, 355, 1190. 


Cysts ia paragonimiasis, 347 
in relation to comprc.ssion of spinal cord. 

^ 1688, 1689. 
laryngeal, 1086. 
mediastinal, 1253. 
mesenteric, 744. t 

of brain, 1498, 1409. 
o^kidneys, 1315, 1316. 

' of nose, 1072. f 
jiancreatic, 7f?l, 722. 
sebaceous, 1445. 
tracheal. 1100. 

Cytoiogical evidence of tubercle, 120. 
Cytoryctes variolm, 205. **■ 

D^A.H. jSee Soldiers’ heart. 

Dactylitis in congenital syphilis, 100. 
syphilitic, 196 

Damoiseau’s line in pleural effusion. 1221 . 

Dandy fever. , See Dengue. 

Danube fever, ICO ; and see Undulant 
fever. 

Danysz’s virus, 416. 

Darier’s disease, 1443. 
la kerose, 1362, 1302. 

Date boil, 230. 

Day-dreaming, 1791. 

De Morgan’s spots, 1450. 

Deafness, after cercbro-spinal fever, 152. 
small-pox, 300. 
hysterical, 1675. 
in congenital syphilis, 198. 
in scarlet fever, 64. 
in Srhilder’s disease, 1610, 1611. 
in typhu.s, 253. 
labyrinthine, 64. 

meningitic, in cere bro- spinal fever, 156. 
nerve. 1477. 1478. 
as complication of mumps, 313. 
in Meniere’s disease, 1480. 

Death in epilepsy, 1627, 1634, 1636, 1638, 
1610. 

sudden, in aneurysm, 1027. 
in aneurysm ot heart, 952. 
in angina pectoris, 832, 060. 
in aortic incompetence, 832, 913. 
in coronary thrombosis, 832, 923. 
in disease of coronary arteries, 923. 
sudden, in cmp^^eina, 1227. 
in fatty he^rt, 927. 
in fibroid heart, 925, 1013. 
in hsemoptysis, 1148. 
in hsemothorax, 1233. 
in heart disease, 828, 831, 832. 
causes of, 832. 

in intracranial tumour, 1505. 
in large pleural effusions, 1223. 
in lymphatisin. 489, 754. 

,in mitral stenosis, 004, 906. 
in piyasthenia gravis, 1782, 1783. 
in myocarditis, 922, 925. 
in pneumothorax, 1237. 
in pulmonary infarction, IH.l. 
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Death, sudden, in relation to vei^ricular 
fibrillation, 881. 
in syphilis of heart and aorta, 
in syringomyelia, 1704. 
in tracheal obstruction, 1 106. 
in-typh<j|d, 86. 

Debr^ phenomenon, 200. * 

Decapsulation of kidney in sccondar 30 con> 
tracted kidney, ^285, 1286. ^ 

Decline. Sep Pulmonary fuberbulosis. 
Decholin in diabetes, 444. j 

Decompensation in reference to bca/r 
disease, 82.'). 

DecompressiOlO for hydrocephalus in cere- 
bro-spinal fever, 166. 
for intracranial tumour, 1505. • 

gradual, in treatment of caisson disease, 
377. 

preventive clTcct of, against caisson 
disease, 376, 377. 

sudden, the laiise of the lesions in caisson 
disease, 372, 373. 

Decortication operation for empyema, 1229. 
Defecation, 600, OOl, (i02, 609, 610 
directions as to, in constipation, 607. 
reflex, training of, 601, 607. 

Defervescence, 7. 

Deflciency diseases, 458-480. 
arthritis in, 1330. 

Deformities in rickets, 471, 472, 473. 
Deformity, facial, in goundou, 223. 
Degenerate, progress of the, towjuds 
dementia, 1842. 

Degenerates, characteristics of, 1841-1843. 
Degeneration, annular or ferrule- like in 
subacute combined degeneration, 
1713. 

cerebro-macular, 1572. 
hepato-lenticular, 1623, 1624. 
of neurones in syringomyelia, 1699, 1700. 
progressive lenticular, 1623, 1624. 
reaction of. Sec Ileaction of degenera- 
tion. 

stigmata of, 1843. • • * 

subacute combined, 1712-1721. 
aetiology of, 1713. 

association of, with achlorhydria, 
1718. 

course of, 1719.* 
diagnosis of, 1719, ^720. 
in pellagra, 477. 47?:^ 
pathology of, 1713-1715. 
prognosis of, 1 720. 
reflexes in, 1716, 1717. 
symptoms of, 1715-1719. 
treatment of, 1720, 1721. 
trophic and vasomotor changes in, 
1718. • 

Degenerative cardiac ^ease, progressive 
tendency of, 830, 831. , 

Deglutition, painiiil, in acute cesophagitis, 
548. 

paralysis of muscles of, 542. 


Dehydratldh in bacillary dysentery, 98. * 
in summer diarrhAa, 619. 

Dejerine and Roussy, thalamic syn- 
* drome*’ of, 1493. 
and Thomu* type of cerebellar ataxy, 

leR. 

Delhi boll, 23j^ 

Delirium, acute alcoholic, 1799, 1800. 

^rdis, ^1. 

m a^iitc coliform infection of lydney, 94, 
in aoiAo poliomyelitis, 674. 

Ill cere bro-spinal fever, 151, 153, 155. 

159, 166. 
in chorea, 1053. 
in erysipelas, 55. 
in fever, 9. • 

treatment of, 10. 
in lethargic encephalitis, 279. 
in necrosis of liver, 674. 
in pneumonia, 1201, 1206. 
in post-basic mcningititf of infants, 155 
in septicaemia, 51. 
in small-pox, 295, 298, 304. 
in typhoid, 77, 79, 82, 89. 
in typhus, 253, 264, 257. 
toxacmic, 49, 159. 
tremens, 392, 1799, 1800. 
coursed, 1799. 
symptoms of, 1 799. 
treatment of, If 99, 18(H). 

Delusional insanity, 1832-1835 
aetiology of, 1832. 
course of,*1834, 1835. 
symptoms of, 1833, 1831. 
treatment of, 1835. 

Delusions in dementia prsccox, 1828. 

Dementia, alcoholic, 1801, 1802. 
in ficllagra, 1807. 
prsecox, 1825-1832. 
aetiology of, 1826. * 

paranoid form of, 1830-1S32. 
course of, 1830, 1831. • 

symptoms of, 1830. 
treatment of, 1831. 1832. 
lithology of, 1826-1828? 

“ simple ” form of, 1828, 1829. 
symptoms of, 1827,^828. 

Demodex folliculorum in acne vulgarn 
1392. 

Dengue, 322, 323. 
seflology of, 322. 
arthritis in, 1326. 

complications and sequelae of, 322, 323 

diagnosis of, 323. 

immunity in, 322. 

pathology of, 322. 

prognosis of, 323. 

symptoms of, 322. 

treatment of,*323. 

•Dental caries, 521, 522. 

* aetiology and pathology of, 5^1 . 
and actinomycosis, 177, W). 

• as cause of dyspepsia, 522. 
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Dental caries, symptoms of, 521/522. 
treatment of, 522.V. « 

treatment, iniportanco of, in relation to 
oral sepsis, 519, 5*20, 52‘2. 

Dentition, delayed, in ricke^ 471. 

Denys' bouillon Jiltr e, MSG. ' 

Dercum's disease, 514. 1344, 1440. 

Dermacentor andersoni, 251, 257^ 
venustus, 304. 

Dermacentroxenus rickettsl, 257. 

Dermatitis, ancylostomiasis, 361. 
after arsphenamine remedies, 204. * 

treatment of, 204. ^ 

after mercurial treatment, 28. 
artefacta, 1381, 1382. 
cercarial, 1458, 1459. 
contnsiform’s, 337. 
due to animal parasites, 1403-1407. 
to animal poisons, 1370. 
to fungi, 1394-1403. 
to plants, 1370. 
exfoliativa, 1420-142*2. 
diagnosis oi, 1421. 
from arsenic, 204. 
in salvarsan poisoning, 1421. 
infantum, 1383. 
symptoms of, 1421. 
treatment of, 1421, 14*22., > 
from actinic rays, 137*2, 1373. | 

from bacterial irritaiits, 138*2, 1383. | 

from chemical irritants, 1370-1372. 
from heat and cold, 1372 
from mechanical irritants, 1380, 1381. 
herpetiformis, 1417, 1418. 
etiology and pathology of, 1417. 
diagnosis of, 1418. 
symptoms of, 1417. 
treatment of, 1418 
in i)ellagra, 477, 478. 
of crysipelith, the, 55. 
pityriasiform, 1385. 
radivm, 1373. 
red mite, 364. 
seboiThoeic, 1389-1391. 
tri^de, 1371.* 

X-Kay, 1373. 

Dermatobia homing vel cyaniventris, 366. 

Dermatograpbism, 1414, 1827. 

Dermatolysls, 1446. 

Dermato-myosltls, 1346. 

Dermatoses, deep inflammatory, l.i07- 

1431. 

route of attack in, 1408. 
inflammatory, of nervous origin, 1431, 

1432. 

of unknown origin, 1432-1439. 
the sumrfleial inflammatory, 1368-1407. 
astiology and pathology of, 1360, 1370. 

Dermoid cyst of brain, 1498. * 

* of mediastinum, 1253. 
of peritoneum, 744. 
of pharjTix, 541. 
of skin, 14^ 


Desensitls^ion,26. ' 

in skin diseases, 1380. 

d*Esplnlb's sign in enlarged mediastinal 
glands, 1249. 

Desquamation, characters of, in measles, 
, 286. , 
in rubella, 292. 
in aoarlet fever, 61. 

Deyelopment, arrerted, in heart disease, 827. 

Dextrocardia, 954r. 

V electro-cardiogram of, 991. 

^ prognosis of, 959. 
signs of, 957. 

Dextrose in urine, 436 ; and t ee Glycosuria, 
tests for, 430, 437. 

tolerance as guide to treatment in myx- 
a?.dema, 501. 
in acromegaly, 509. 

Dhobie itch, 1399 ; and see Tinea cruris. 

Diabetes, bronzed, 436, 486, 687, 688. 
insipidus, 515-517, 1260. 

{etiology of, 515. 
diagnosis of, 516. 
pathology of, 515. 
pituitary origin of, 515, 516, 1260. 
prognosis of, 516. 
symptoms of, 515, 516. 
treiitment of, 516, 517. 
meiutus, 428-446. 
aetiology of, 4*29. 
after-treatment of, 444. 
age-incidence of, 429. 
aminonia excretion in relation to, 
1256. 

as prodisi)osing to infections, 12. 
boils ill, 1386. 
complications of, 435, 436. 
diagnosis of, 436-438. 
dietetic treatment of, 438-444. 
following pancreatic cyst, 721. 
ill hu^mochromatosis, 688. 
in relation to pancreatitis, 717, 719. 
in relation to tuberculosis, 436, 1181. 
ini^iilin treatment of, 438, 441, 442, 
444-446. 

interstitial neuritis in, 1749. 

morbid anatomy of, 435. 

optic atrophy in, 1464. 

pathology of, 4‘i9. 

prognosis of. 438. 

pruritus in, i 363, 1365. 

racial prcdisix>Bition to, 4*29. 

retinal changes in, 1501, 1502. 

retrobulbar neuritis in, 1463. 

risk of arsphenamine remedies in, 206. 

surgical operations in, 445, 446, 

symptoms of, 435. 

' treatment of, 438-446. 
terminal infecti 9 n in, 63. 
i^nthoma in, 1430. 

DlabetieWma» 427, 435, 436, 444, 445. 
ocidfismia in, 427, 446. 
insulin treatment of, 444, 445. 
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Diabetic foods, 442. * 

neuritis, 1764. 1765. 

Diacetie acid in urine, 1266. 
test for, 1260. 

Diachylon plaster as au abortifacJent, 
• 399, 

poisoning, 399, 400. • 

Diaphoretfcs, value of, in kidney c|i4ease, 
1285, 1297. 1208. 

Diaphragm, clonic spasm«)f, 1242. * 

discuses of, 1242-1244. 
displacement of. 728. 

in ascites, 746. 
eventration of, 648, 1244. 
hernia of, 1243, 1244. 
hysterical spasm of, 56S. 
ixaralysis of, 1243. 

astiology of, 1243. 
spasm of, 1242, 1243. 

Diaphragmatic acute dry pleuiisy, ! 218. 
Diaplyte vaccine, 1 187. 

Diarrhoea, 611-627. 
acute, treatment of, 616. 
aetiology of, 612«*614. 
amoebic, 246. 

chronic, treatment of, 616, 617. 
chylous. 612, 015, 617. 

Cochin-China, 624. 
diagnosis of, 014-610. 
epidemic, in children, 618 ; atU set 
Epidemic diarrh(jea. 
fatty, 612, 615, 617, 714, 768. 
fermentative, 612, 615. 

treatment of, G17. 
flageUate, 249. 
from irritable colon, 613. 
gastrogenous, 012. 

treatment of, 617. 
hill, 622. 

in acute colitis, 033. 
nepliritis, 1275. 
poliomyelitis, 269. 

in anaemia pseudo-lcukauiuica infantum, 
785. . • 

in appendicitis, 65$, 659. 
in arsenical poisoning, 393. 
in bacilla^ dysentery, 98, 99. 
in bactcirial food poisoning, 419. 
in cancer of the cofbii, 641. 
in catarrhal colitis, 633. 
in children, epidemief. !See Epidemic 
diarrheoa in chilQi'en. 
in cholera, 102. 
in cirrhosis of liver, 683. 
in epidemic catarrhal jaundice, 339. 
in Graves’ disease, 613. 
in Henoch’s purpura, 808. 
in kala-azar, 236. 
in measles, 284, 285. 
in paramphistomiahis, 346. 
in pamtyphoid fever, 91. 
in pell^;^ 478. 
in pernicious anuBmia, 769. 


Dlarrhoeaim pneumococcal peritonitis, 734. 
in spirocheDtosi% ictero-hsemorrhagica, 
216. 

sprue, 626. 

in suppurative pylephlebitis, 699. • 
in typhott, 77, 89. 
in ulcerative colitis, 6*^4. 
in ursemi&f 1295. 
in whooping-cough, 146. 

•infective or infectious, 618. 
lieat^c. 613. * 

• treatment of, 617, 618. 

%iervous, 613. 

treatment of, 617, 613. 
paroxysmal, in Graves’ disease, 495 
post-dyse^eric, 99. 
post-pranoial, 613. 
prognosis of, 616. 
putrefactive, 612. 

treatment of, 617. 

.septicjemic, 50. , 

summer, 618. 

bacteriology of, 417, 618. 
symptoms of, 614. 
treatment of, 616-618. 
tropical, 613. 

Diarsenol, 2(»l. 

Diaschisis«y>60. 

Diastase inaex, increased in acute necrosis 
of pancre^^, 715, 716. 
in urine, 715, 1207. 
role of, 630. 

Diastole, cori^iac, 820. 

Diastolic shock or rebound in adherent 
pericardium, 942. 

Diathermy in angina pectoris, 973. 
in arthritis, 1341. 
in gonococcal arthritis, 1323. 
in hypertension, 1046. 
in liayjiaud’s disease, 1054. 

Diathesis, exudative, 1375. 

hereditary haemorrhagic, 806. ^ 

Diazo reaction for diagnosis* of typhoid, 
83, 84. 

in measles, 286. 
in smaJl-pox, 298. 
in typhus, 253. ^ 

Dick test for susceptibility to scarlet 
fever, 68. 

Dicrotic pulse in fever. 9. 

• in typhoid, 77, 80. 
in typhus fever, 254. 

Dientamoeba fragilis, 247. 

Diet, cholesterol-free, 705. 
in acute nephritis, 1277, 1278. 
m arterial hj’^pertension, 1045, 1046. 
in ascites, 748. 
in asthma, 1128, 1129. 
in bacillary dysentery, 100. 
in B. coli infections, 96. < 

in cardiae disease, 833, 834, 844. 
in chronic gastritis, 577. 
in cirrhosis of liver, 687. 
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Diet in diphtheria, 117. <• 

in granular kidney, t?89. ^ 

in heart alTections, 833, 834, 844. 
in hypertension, 1045, 1046. ' 

in intlucnza, 142. 

in pulmonary tuberculosis, 1 Kj 3, 1184. 
in pyelitis, 1304. 
in relation to beriberi, 474. 4* 76. 
in relation to pellagra, 477, 470 
in relation to pniritus, 1364, i:i65. 
in relatidn to rickets, 471, 473. i 
in relation to scurvy, 466, 468. i 

in rheumatic fever, ;i34. 
in secondary contracted kidney, 1283, 
1284. 

ketogenic, 1304. ^ 

salf-free, in ^scites, 748. 

Dietetic errors in relation to disease, 458. 
treatment of chronic gastric and duodenal 
ulcer, 584. 
of constipation, 610. 
of diabetes, 438-441. 
of diarrhoea, 616. 
of gall-stones, 705. 
of gout, 452. 

of muco-membranous colic, 629. 
of sprue, 626. 

of ulcerative colitis. 637. » 

Dietrs crises in movable kidney, 1318. 

treatment of, 1319„jl320. 

Dieulafoy’s pump for paracentesis thoracis. 
1224. 

Digestion, 553. « 

Digestive disorders a.s cause of extra- 
systoles, 8(iU. 

in heart failure, 827, 844. 847. 
in hysteria, 1077. 
in pyorrhosa, 623. 
in rickets, 472. 

sscstem, diseases of the, 519-749. 

Digitalis, action of, on auricular llutter, 

4 835. 838, 880. 

as cause oi extra-sy stoics, 838, 860. 

of sino-auricular block, 861. 
coi^^ra-indicaCions to use of, 836, 838. 
danger signals in use of, 837, 838. 
dosage of, 835, 837. 

drawbacks to, 837, 838. 
effect of, as shown by electro- cardio- 
graph, 1006. 

effect of, on blood-pressure, 1044. v 
forms of, in use, 835. 
group of drugs, the, 835. 
in auricular fibrillation, 835, 836, 875. 
in paroxysmal tachycardia, 885. 
indications for use of, in cardiac disease, 
835-838. 

massive dosage in, 836, 837. 
rectal administration of, 8C7. 
Digitalisation, 836, 837. 

Dilatation of the colon, congenital idio- • 
pat^o, 646 ; and ^ee Achalasia of 
pelvi-rectai and anul sphincters. 


Dilatation of the heaH, 932-934. 

SDtiolojiy of, 932, 933. 

consequence of myocarditis, 921, 
932. 

diagnosis of, 034. 

hypertension in relation tq, 961, 9f)2 
in beriberi, 475. 

1% heat-stroke, 384, 385. 
in pneumonia, 1202. 1206. 

“ in relatfon to cardiac failure, 932, 933. 
, in relation to compensation, 900, 932 
> in relation to fatty heart, 928. ^ 

in scpticeomia, 51. 
pathology of, 933. o 
prognosis of, 934. 
vsecondary to hypertrophy, 932. 
symptoms of, 933, 934. 
treatment of, 034. 

of the GBSOphagUS in cancer. 550, 55 1 . 
of the stomach, acute, 597. 
atonic, 563. 

in pyloric obstruction, 595. 
Dinitrobenzene poisoning, 407. 
Dinitrophenol poisoning, 407. 

Diphtheria, 103-117. 
active humunisalion against. 40. 
jBtiology of, 104, i05. 
acc-inoidcncc of, 104. 
albuminuria in, 107, llO, ill. 
and scarlet fever, 57, 64. ()6, 104. 
antitoxin, dosage of. 39. 40, 1 13, J 15. 1 Ki 
effect of, on false membr.inc. 108. 
prophylactic use of, 30, 40, 1 14. 
anuria in, 1261. 
bacteriology of, 101, 105. 
blood in, 109, 1 10. 
blood-pressure in, 110. 
carriers, 11, 104, 105, 107, 114, 115. 
treatment of, 115. 

circulatory failure in, 106, 108, 110, 111, 
114, 117. 

complications of, 110--112. 
conjunctival, 106, 108, 109. 
cutaneous, 109,,. 1380. 
diagnosis of, 112, 1 r3. 
faucial, 107, 108. 

giingrenouB skin- patches in, 1389. 
hmmorrhagic, 106, 107, 109, 114. 
immunising againkt, by toxoid -anti- 
toxin, 115. 

immunity affor&cd by, 104, 114. 
in animals, 104. 
in relation to chicken-pox, 308. 
in relation to measles, 104, 283, 287, 
288, 289. 

in relation to scarlet fever, 104. 
incubation period of, 107. 
ififections of the skin, 1389. 

Jaryngeal, 107, 108,^113, 116. 

odughin, 108. 
local applications in, 116. 
membrane in. 105, 106, 107, 108, 112, 
113, 531. 
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Diphtheria, modes of ififection in, 104. 
mortality, effect of use of anii&xin on, 
20,39,113,114. • , 

myocardial degeneration in, 100. 
myocarditis in, 920, 921, 922. 
nasal, lOl 108, 113, 1064. 
ot eye. 109. • 

paralysis in, 110, ill, 117, 1762 -li64. 
path of infection in, 1J5, 106. 
pathology of, 105-107. • * 

pharyngeal paralysis in, 111, 1483-176^ 

post-scarlatinal, -ioi). ^ 

petechiae in, 109. 
preputial, |^9. 

prognosis in, 108, 109, 110, 113, 114. 
I)ropliyIa(jtic treatment of, 31. 40, W4- 
‘115. 

pulmonary com plications in, 111. 
quarantine for, 1 14. 
relapse of, 1 04, 110, 112. 

Schick test of susceptibility to, N4. 
seasonal jircvalence. 104. 
selective action of its to.xin, 14, 
septic, 109. 

serum treatment of, 30, 39, 115, 116 
sudden death in, 110. 

.syiri ptoms of, 1 07- 1 1 0. 
toxjemia iji, 105, 108, 109. 
toxins of, 105. 
treatment of, 111-117. 
vaginal, 109. 
vulval, 106, 109. 
wound, 109. 

Diphtheritic paralysis, UO, ill 762- 

1764. 

forms of, 1762, 1763. 
pathology of, 1762, 1763. 
symptoms of, 1763, 1764. 

Diphyllobothrium cordatum, 353. 
houghtoni, 353. 
latum, 353. 
parvum, 353. 

Diplegia, cerebral, 1569 ; and .sec Cerebral 
diplegia. ’ , 

DiplOCOCCUS as possible agent in measles, 
284. 

meningitidis intracellularis, 150; and 
see Meningococcus. 

of Pcrnct and liullBch in acute pemphi- 
gus, 1418. ^ 

pneumonlffi, 71 ; and sje Ihieumococcus. 
rheumaticus as a cause of meningitis, 
1532. 

rdle of, in relation to chorea, 1649, 
1650. 

Diplogonoporus grandis, 353. 

Diplopia, diagnostic indications ol. 14U»i, 
1466. 

in adute poliomyelit^is, 268. ^ • 

in botulism, 422. « ^ 

in disseminate sclerosis, 1606, loOT. 
in kubisagari, 342. 
in lethargic encephalitis, 2 <8, 


Diplopia, Ih migraino, 1647. * 

^ myasthenia gmvia, 1780, 1781. 
in 8oa-sickne.ss, 380, 381. 

Dii^omania, 388, 1800. 

Dipterous flies, diseases due to, 366. * 
Dipylidiumtarlnum, 353. 

Discomyces, as cause of mycetoma, 180. 
Disfigurement after small-pox, 298, 300. 
Disorderly action of heart. See Soldier's 

* heart. , 

Displacement murmur in pleurisy with 

• effusion, 1222. 

DiSseminate sclerosis, 1603 ; and see 
Sclerosis, disseminate. 

Distoma crassum, 347. 
bepaticum#346. 
heterophyes, 349. 
ringeri, 347. 
sinense, 348. 
westermani, 347. 

Distomatosis, pulmonaryf 1 195. 

DIstomiasis, 346-352. 

Dittrich's plugs, 1118. 

in bronchiectasis, 1132. 

Diuresis, critical, in acute nephritis, 1278. 
methods of, in nephritis, 1278. 1284, 
1285. 

Diuretics iaiicute nephritis, 1278. 
in ascitc's, 748. 

in cardiac discasy 840, 842, 843. 
in secondary contracted kidney, 1284, 
1285. 

Diver’s paralysis, 372 ; and see Caisson 
disease. 

Diverticula os cause of acute intestinal 
obstruction, 649. 
of the colon, 643. 
ajtiology of, 643. 
pathology of, 643. 
position of, 643. 
symptoms of, 644. 
treatment of, 645. • 

of oesophagus, pressure, 547. 
traction, 647. 

of pharynx and oesophagus 547. 

aetiology and pathology of, 547, 548. 
sites of, 547. • 

symptoms of, 548. 

Diverticulitis, 643-645. 

11. coli in, 93. 
cifusing peritonitis, 731. 

Diverticulosis, 643-645. 
aetiology and pathology, 643, 644. 
diagnosis, 045. 
symptoms, 644. 
treatment, 645. 

Diving, conditions entailed by, 372. 
Dobell's solution for nasal douching, 1062. 
Dog nose, 223. * « 

Dog tick, 261. . . . , . 

Dogs as source of tseniasis infect|pn, 35o. 
as transmitters of hydatid 4isease, 692. 
in relation to spread of kala-axar, 236. 
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Di^gs, rabid, as transmitters of hydirophobia, 
316. V- t 

susceptible to spirochscta ictero-hssmor- 
rhagica, 215. ^ 

Dontfth and Jansen’s substance. 459, 464. 
Dorsodynia, 1344. ^ 

Dosage of bacterial vaccines. 35. 36. 
Dourine, 243. 

Dracontlasis, 358, 359. ^ 

pathology of, 358, 359. * 

seconda^ infections in, 358, 359i ' 
symptoms of, 359. ^ 

treatment of, 359. * 

Dracunculus medinensis, 358. 

Drainage in relation to malaria, 230. 

Dreajny state as precursor ^ of epileptic 
attaci', 1629. 

DrepanOC^OSis, 775 ; and see Anaemia, 
sickle- celled. 

Dreyer’s agglutination test for typhoid, 83. 
diaplyto vaccine, 1187. 
oxygen-apparatus for high altitudes, 379. 
Drop Ibot^ 1746. 

wrist in musculo-spiral paralysis, 1740. 
Droplet infection in acute poliomyelitis, 265, 
in tuberculosis, 125. 

Dropped beat, 857. 

Dropsy, cardiac, value of digitr lts in, 842. 
epidemic, 476. 
in cancer of liver, 699. 
in cardiac failure, treatment of, 842, 845, 
846. 

in scarlet fever, 65. < 

renal, 1275, 1279, 1280, 1282, 1284. 
theories of causation of, 1279, 1280 ; 
and see (Edema. 

Drug eruptions, 1408-1411. 
habits, 1803-1806. 

treatment of cardiac disease, 835-^43. 
Drug-taking As irritating to stomach, 554, 
555. 

Drugs* as • a cause of enterogenous 
cyanosis, 781. 
as a cause o^ruritus, 1364. 
clSssihcatiofi of, in relation to the 
eruptions they cause, 1409, 1410. 
elTect of, on colour of urine, 1267. 
influence of, on temperature regula- 
tion, 5. 

Drunkenness, medico-legal diagnosis of, 
388. ' * 

Dublni’s disease (electric chorea), 277^ 1658, 
Ductus arteriosus, persistent, 955, 956, 958. 
prognosis of, 960. * 

symptoms of, 958. 
premature closure of, 956. 

Duguct’s uJcdStlons in typhoid, 80. 
Duhring’s disease, 1417; and see 13er- 
matitis herpetiforihis. 

Dullness of lung, 1067. • 

Duedenalijbulb, irregularity in, signifioanoe 
of,i583. I 

eOBtent^ pancreatic fennents in, 714. , < 


Duodenal flens, dfronio, sstiology and 
pkthogenesiS of, 597, 598. 

. 85mptoms of, 598. 
treatment of, 598. 
kink in gastroptosis, 725, 726. 
ulcer, chronic, 682, 683. ^ 

' perforation in, 583. 
aetiology of, 523. 

^ complications of, 583. 
diagnosis of, *083. 

• t hypcrchlorh3^ia in, 558, 583. 

hypertonus of stomach in relation to, 
557. 

relative frequency of, 5'Jji. 
smoking in relation to, 579. 

V' symptoms of, 582, 583. 
treatment of, 583-587. 

Duodenitis, in spirochsetosis ictero- 
hoemorrhagica, 215. 
Duodeno-iejunostomy, 598. 

Duodenum, aicending infection from, in 
relation to cholecystitis, 701. 
Dupuytren’s contracture, 1345. 

Duroziez, murmur of, 913. 

Dust as predisposing to tubercular infec- 
tion, 125. 

Dust cells,” rule of, in pneumokoniosis, 
1163, 1164. 

Dust disease of the lung, 1162. 
in relation to asthma, 1130. 
to bacterial food poisoning, 412. 
to bronchitis, 1109, 1115, 1117. 
to pulmonary tubercle, 1164, 1165. 
to tracheitis, 1097. 

' Dwarflsm in cretins, 602. 
renal, 1282. 

Dwellings in relation to lieat-stroke, 383. 
Dysarthria, 1557. 
ataxic, 1557. 

conditions of occurrence of, 1657. 
flaccid or atrophic, 1557. 
in cerebellar apoplexy, 1549. 
in hepato-lenticular degeneration, 1624. 
in myastheniaegravis, 1781. 
in progressive muscular atrophy, 1726. 
spastic, 1557. 

; DyscheEia,602,603,607,609. 

' aetiology of, 607. 

as cause of pscudd-diarFhma, 614, 615. 
of infants, 607. 
treatment of, 6l0, 611. 
water-closet suita>)lo for use in, 609. 
Dysiiadokokinesia in cerebellar lesions, 
1495. 

Dysenterio arthritis. See under Arthritis. 

ulcers and portal diromhosis^ 1039. 
Dysentery, amcebk, 245-248; and see 
* Amoebic dysentery, 
c antisera, 22, 100. 
asdsris, 362. 
baolUdry, 97-101. 
tttiology of, 98. 
baotenology of, 98. 
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Dysentery bacillary, ^catarrhal colitis in, 
633. • • 

complications and scquelse 0^99. 
course of, 99. 
definition of, 97. 
diagnoys of, 99, 100. 
immune therapy of, 100. 
intestinal ulcers in, 98, 100. 
pathology of, 98. ^ 

prognosis of, 100. • • 

prophylactic treatment of, 100. i 

symptoms of, 98, 99. 
treatment of, 100, 101. 
types of^99. 

ulcerative colitis in relation to, 634, 
635. 

bilharzial, 351. 
chronic, 99. 
ciliate, 249. 
aetiology of, 249. 
diagnosis of, 249. 
pathology of, 249. 
prognosis of, 249. 
symptoms of, 249. 
treatment of, 249. 

in relation to amicbic ht'patiiis and 
abscess, 675, 676. 
schistosomiasis, 351. 

Dysidrosis, 1362, 1376. 

Dyskeratoses, the, 1442, 1443. 

Dyspepsia, appendicular, 659-661. 
cardiac symptoms associated with. 849, 
850, 969, 970. 

chronic cholecystitis as a cause of, 702. 
gall-stone, 707. 
gouty, 450. 

in pernicious anaemia, 769. 
in relation to rosacea, 1367. 
in relation to sea-sickness, 381, 382. 
intestinal carbohydrate, 630. 
nervous or neurasthenic, 570, 571. 
palpitation in, 849, 850. 

Dyspeptic symptoms in cancer of gall- 
bladder, 711. 713. • 

Dysphagia in achlorhydric anaemias, 765, 
767. 

ill acute msophagitis, 548. 
in aortic aneurysm, 1025. 
in cancer of the cn^phagus, 550. 
in cerebellar apoplexy, 1549. 
in goitre, 504, 505. 
in laryngeal tuberculosis, 1084. 
in mediastinitis, 1246. 
in myasthenia gravis, 1781. ' 

in paralysis of deglutition muscles, 542. 
in phtuyngeal and oesophageal diver- 
ticula, 648. 

in pharyngeal syphilis, 639, 640. • 

in progressive muscular atrophy, 1727^ 
in tonsUlitis, 530, ^1. * 

Dyspneea as a result of gastric natulence, 
667. 

cause of, 1066. 


Dyspnee.' In acute endocarditis, 888. * 

^ acute tibrinou# bronchitis, 1114. 
in acute laryngitis in children, 1077. 
ill acute nephritis (army epidemic), 1274. 
in aneurysm, 1023. • 

in ascitel( 746. 
in asthma. 1126, 1127. 
in cancer of larynx, 1088. 
in con^r of the cjcsophagus, 561. 

*in cardiac failure, 825, 826, 846 . 
in bhtonic bronchitis, 1116. 
an congenital heart disease, 956. 

In diphtheria, 108. 
in fatty heart, 926, 928. 
in iibroid heart, 924. 
in goitre, ii()4. 
in hydatid of lung, 1197. • 
in hypercemia of lungs, 1137. 
in hypertrophy of th3rmus, 489, 490. 
in laryngeal stenosis, 1095, 1096. 
ill lar^mgismus .stridulus, 1096. 
in laryngitis, 1076. 1078, 1079. 
in mediastinal tumours, 1261. 
in mitral stenosis, 903. 
in GDsophageal and pharyngeal diverti- , 
(ula, 648. 

in pleurisy with efi'usion, 1220. 
in [ineujn^thorax, 1236. * 

in pulmonary collapse, 1143. * 
ill pulmonary emfihysema, 1150. 
in pulmonary infarction, 1141. 
in pulmonary oedema, 1136. 
in pulmonary tuberc^osis, 1170, 1171. 
in suppurative mediastinitis, 1246. 
in tracheal obstru(jtion, 1103, 1104, 1105. 
paroxysmal, in iirsomia, 1295. 

types of, 1127. 
urseniic, 1127, 1296. 
varieties of, 1056. 

Dystonia musculorum deforiAans, 1623.* 

Dystrophia adiposo-genitalis^ 616. 

{Etiology of, 515. , » 

fatty deposits in, 455, 615. 
sugar tolerance increased in, 434. 
myotonlca, 1772-1775. » • 

a?tiology of, 1772, 1773. 
course and prognodfe of, 1775. 
diagnosis of, 1774, 1775. 
pathology of, 1773. 
symptoms of, 1773, 1774. 

•treatment of, 1775. 

Dystrophy, muscular. See Muscular dys- 
trophy. 

Dysuria from coliform infection, 94. 
from coli-infcction, vaccine treatment 
of, 39. 

in heat hyperpyrexia, 386. 
in schistosomiasis, 351. 

• 

Ear, lesions of, in congenital syphilis, ibs. 

* ^ease, adenoids in rdation to, J073, 1074. 
middle, in relation to ninus throm- 
bosis, 1037, 1038. 
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Etffaehe in scarlet fever, 64, TO. 

Eberth and the bacillus typhosus. 75. ( 

Eccentricity, 1841. 

Ecchymoses, 800. 
in Scurvy. 466, 467. 

Echinococcus cyst of kidney. I.Ti6. 
granulosus, 354, 692. 

development of, 354. 355. 

muitilocularis, 355. 

Echographi^, 1561. 

Echolalia, 1561, 1665. 
in catatonia, 1829. 

Echopraxia in catatonia. 1 829. 

Ecthyma, 1384, 1385. 
aetiology and pathology of, l.*JS4. 
symptoms of, 1,384. h 

Ectopia cordis,c^.)53. 

Ectropion in pityriasi.s rubra pilaris, 1436 

Eczema, 1 373-1*380. 
aetiology of, 523, 1373, 1374. 
anaphylactic factor in, 1373. 
erustpsum, 1370. 
dia^osLs of, 1377, 1378. 
erythemato-squamous. 1369. 

, erythematous, 1 369. 
flexural, 1374, 1375. 
general treatment of, 1379, I3S0. 
infantilej374, 1379. 
local treatment of, 1378, 1379 
marginatum, 1399. » 

of face and scalp, 1 374. 1 375 
of genitals and anus, 1376. 
of hands and forearms, 1375, 1376. 
of leg with venous congestion, 1366, 
1379. 

of lower limbs, 1376, 1377. 

of nails, 1377. 

of palms, 1375, 1376. 

of trunk, 1376. 

of upper iinihs, 1375, 1376. 

papular, 1369. 

path<»logyof, 1374. 

prognosis of, 1378. 

pu^ular, 1369, 1386. 

rinibsum, 13!i0, 1376. 

rubrum, 1369. 

squamous, 1369.^ 

susceptibility to. 1373. 

symptoms of, !374r-1377 

treatment of, 1378-1380. 

vaccine treatment of, 43. • 

varicose, 1300, 1376. 

verrucosum, 1370. ^ 

vesiculo-papular, 1369. 
weeping, of the face, in children, 1374. 
Eczematisation, 1381. 

Eczematoid ringworms, 1376, 1399. 
Education, importance of, for psychas- 
^ themes, 1849. * 

Effort syndrome, 079 ; and see iSoldier's « 
heart. * i 

Effusion, peiieardial, 935, 936. 937, 938, : 
930, 940, 044, 045. . i 


Effusion^ peritoneal. " See Ascites, 
pleural, anomalou.s forms of, 1225. 
chafacters of, 1223. 
diagnosis of, 1223. 

difference between two kinds of, 1230. 
effect of tapping on, 1222., 

Sevel of. 1221. 
qr^antity of, 1220. 

Elusions, serous, (jr'vuscs of, 1210, 1220. 

Eggs forbidden irir cholecystitis, 702, 705. 

* ^hrlich and active immunisititin, 10. 

'work of, on immunity, 16, 10. 

Ehrlich’S “ 606,” 201. 

”914,” 201. c- 

Elnhorn's tube, Ryle’s modification of. for 
•' gastric diagnosis, 562. 

Elnthovcn’s string galvanometer, 082, 083 

Electrical reaction in peroneal iiiu.s(‘ular 
atropliy, 1734. 

in progressive muscular atrojiliy. 1729. 

Electro-cardiogram, defleetion.s in. 9Sl, 
986, 987 

individual variations in, 986. 
normal, 983-988. 
of alternation of the heart, 998. 
of angina pectoris, 1002, 1003. 
of auricular fibrillation. 099. 
of auricular flutter, 999 1002. 
of auriculo- ventricular bbick. 904 -996. 
of bundle- branch block, 996. 
of cardiac hypertrophy. 988 090 
of chronic valvular disease, 990, 991 
of congenital heart disease, 991. 
of coronary occlusion, with acute in- 
farction of heart, 1003-1006. 
of disease of pulmonary artery. 1034. 
of effect of digitalis, 1006. 
of extra-systoles. 9\) 1-994. 
of hypertension, 961. 
of intra- ventricular (arborisation) block, 
998. 

of mitral stenosis, 990, 991. 
of nodal rhythm. 100*2. 
of pafoxvsmaliftaci/ycardia, 1002. 
of partial bundle-branch block, 997, 998. 
of sino-auricular block, 991. 
of sinus irregularity, 90 1 . 
of transiwsition of heart, 99 1 . 
somatic oscillationli in. 983, 999. 
character.-) of, 999. 

Electro-cardiogri^Dhy, clinical. 982-1006. 

Elementary bodies of Paschen in vaccinal 
lesions, 295, 305. 

Elephantiasis as a result of lupus, 1423. 
filarial, 357, 750. 

Ellis, curve of, in pleural effusion, 1221. 

Emaciation in Addison’s disease, 484. 
ta cancer of colon, 042. 

«in cancer of liver, {196. 
in cancer of the oBsophagus, 551. 
in cancer of the stomach, 591. , 
in chronic pancreatitis. 710. 
in cceliac disease, 622. 
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Emaciation in hyporrtiyroidisni, 494, 495. 
in pellagra. 4f7. • * 

in pulmonary tuberculosis, 11 7^. 
in pyloric obstruction, 595. 
in sprue, 625. 

Emboli, gaj, in caisson disease, 372, 376. 
malignant, from cancer of liver, 69if. 
sources of, 1040. • 

varieties of, 1040, 10^1. 

Embolic abscesses in bacOcriscmia, 13. * 
forms of pulmonary infarction, 1139,» 
1140. / 

Embolism, 1040-1042. 
air, 1041. • 

cerebral, 1040, 1541 ; and see Cerebral 
embolism, 
fat, 1041. 

in diphtheria. 111. 
in endocarditis, 887, 802, 894. 
in heart failure, 828. 
in mitral stenosis, 903, 006. 
of me.senleric artery, 1040. 
parasitic, 219. 1036, 1040. 
phlehilis in relation to. 1034. 
pulmonary, 1040. 
renal, 1040. 

risk of, in quiiiidinc administration, 
S39. 

splenic, 1040. 

Embryocardia, in beriberi, 475. 

Emery’s rnctliod of finding tubercle bacilli 
in stools. 128. 

Emetics, action of, 565. 

Emetine in anurbic dysentery, 247, 248. 
in anunbic hepatitis and abscess, 678, 
670 . 

in oriental sore. 240 
in schistosomiasis, 352 
poisoning, 247. 248. 
Emetine-Bismuth-Iodide, 248. 

Emotional causes of vomiting. 564. 
changes in mania, 18J5 
control, loss of, in adi|)osis dolorosa, 514 
instability in progi^^ssivc rtiuscular 
atrophy, 1^9. 

Emotions, depressing, in relation t«) gastric 
disorders, 556. 

Emphysema in ('bronic bronchiti.s, 1 1 16, 
1)17. • 

in relation to broncho- nncuinouia, 1210 
in whooping-cough. 1*^. 
large-lunged, 1 149-1 lo5 
pulmonary, 1149: and see Lungs, em- 
physema of. * 

small -lunged, 1153. 

subcutaneous, from sudden decompres- 
sion, 373. 

Emphysematous chest, 1056 
girdle, the, 1151. 

Empyema, 1225-1230. 
aetiology of. 1225, 1226. 
apical, 1229. 
l)aeteriology of, 1226. 


Empyenm, chronic, 1227, 1229. • 

d complicating pneumonia, 1204, 1206. 
complications and sequeloe of, 1227. 
bourse of, 1227. 

diagnosis of, 1227, 1228. • 

diaphra^atlo, 1230. 
evacuation of pus in, 1228, 1229. 
foetid, 1226, 1227. 

following broncho- pneumonia, 1212. 

* immune therapy of, 42. 

in*aaiocbic abscess of liver, 077. 

•in scarlet fever, 66. 

Mnterlobar, 1229, 1230. 
necessitatis, 1227, 1228. 

as a cause of pneumothorax, 1234. 
of accessc^y sinuses, 1068. 
of antrum, 1068. « 

path of infection in, 1225. 
pathology of, 1 226. 

pneumococcal, vaccine therapy of, 42. 
prognosis of. 1228. • 

pulsating, 1027, 1228. 
relation of pneumococcus to, 72. 
special varieties of, 1229, 1230. 
surgical treatment of, 1228, 1229. 
symptoms of, 1226. 1227. 
treatment of, 1228-1230. 

Enanthent in measles. 284, 285. 

in small- pox, 297. * 

Encephalitis, acut(^ 1516. 
haemorrhagic, 277. 
lethargic, 276 -283. 
sptiologw of. 277. 
age- incidence of. 277. 
carriers of. 277. 
clinical types of, 278, 279. 
course of, 282. 

definition of, 276. ' 

diagno.sis of, 282. 

history of. 277. • • 

infection in, 277. 
mental sequela} of. 279, 1^08. > 
moral perversion after, 279. 
narcol cp.sy a f ter, 1 6 44 . 
oculogyric ( rise-' in, 2ST). * 

oplithalinoplegia in, 1467, 1468. 
pathology of, 277,'C7S. 
prognosis of, 282, 283 
seasonal incidence of, 277 
sequel «Te of, 282. 

* symptoms of, 278-282. 
trentmeiit of, 283. 

periaxialis, 1609; and see Schilder’s- 
disease. 

post-vaccinal, convalescent serum in. 30. 
suppurative, 1517-1521. 
aetiology of, 1517, 1518. 
diagnosis of, 1520, 1521. 
pathology of, 1518. 
prognosis of, 1521. 
symptoms of, 1518-1520. 
treatment of, 1521. 

^traumatic, 1517. 
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Enbephalo-myelitis oonipHcatingti moasilc**, 
288. c 

following vaccination, 1^00, 307. 
Encephalopathy, lead, 308, 4iM). ^ 

Enchendroma of nose, 1072. , 

Endarteritis obliterans, 1008. ^ 

in relation to cerebral Mofteiiing. 1000. 
of coronary arteries, 1008,* 1000 
sy^ihilitic, 186, 1008, liiSI. ^ 
tuberculous, 1007, 1008 . * 

Endoaneurysmorrhaphy, roeoi isti tivo, 
1030. ‘ 

Endocarditis, 886-899. 
acute simple, 887-891. 
acute rheumatism in relation to, 330, 
. 887. 

aitiology of, 887. 
diagnosis of, 888, 889. 
pathology of, 887, 888. 
prognosis of, 889. 
symptoms of, 888. 
treatment of, 800, 801. 
chrd^iic, 898, 899. 

iCtiology and pathology of, 898, 899. 
symptoms of. 899. 
classification of, 887. 
definition of, 886, 887. 
foetal, 899. ‘ ^ 

in acute tonsdlitis, 031, 
in relation to chorea. ♦’6-10. 
in rheumatic fever, 330. 
in scarlet fever, 62, 6o. 
in typhoid. 76, 81. » 

mural, 887. 
pneumococcal, 72. 
rheumatic, 330, 333, 334, 
sclerotic, 898, 899. 
septic, 891-898. 
aetiology of, 891, 892. 

•agc-incideiice of, 892. 
as a terminal infection, 53. 
il. ooli ii;L, 96. 

causal organisms of. 52, 54, 892. 
diagnosis of, 895, 896. 

^holism Ki, 892, 893, 1040. 
focal infection in, $97. 
fulminating, 893. 
immune therapy of, 46. 
in erysipelas, 55. 
ill gonococcus septicaemia, 74. 
latent, 8931 % 

modes of termination in, 895. 
pathology of, 892, 893. 
prognosis of, 896, 897. 
pulmonary embolism in, 1040. 
relation of^ to rheumatism, 896. 
specific therapy in, 897. 
symptoms and course of, 893-895. 
treatment of, 897, 898. t 
^cypes of, 893. 
subacute bacterial, 893. 

Endocrine diseases of the, 481-518. 

in relation to temperature regulation, 8. 


Endocrine glands, mental disorder associ- 
ated with diseasi^s of, 1819, 182fh 

Endoderihophyton in tinea imbricata, 1457. 

EndoUmax nana, 247. 

Endo-phlebitls, 1034. 
letiology of, 1034. ^ 

Enddihellal cells, large multinuclear, in 
Q; Hodgkin's disease. 752. 
lesions in relatio^^to haemorrhage, 801. 

Enaotheliomaofhtaln, 1497, 1498. 

I .^of nose, 1072. 
pleura, 1241. 

Endotoxins, 14. 
and exotoxins contrasted. 14^ 

Enema, opaque, technique of, 603, 604. 
rssh simulating rubella, 293. 

Enophthalmos, 1470. 
in mediastinal tumours, 1262. 

Entamoeba coll, 247. 
histolytica, 245. 

Enteric fever, T4 ; avd Ace Tyjjhoid fever. . 
group of organisms, 74. 

Enteritis as a cause of dianha^a. 613. 
in relation to colitis, 632. 
tuberculous, 638. 
and colitis, tuberculous, 638, 630. 
aetiology of, 638. 

• svmi.toms of, 638, 630. 
treatment of, 639. 

Enterobiasis, 363. 
symptoms of. 363. 
treatment of, 363, 364. 

Enterobius vermicularis, 363. 

Enterococci in carbohydrate dyspepsia, 
631, 632. 

Entero-dysentery, 99. 

Enterogenous cyanosis, 781. 
aetiology of. 781. 
diagnosis of, 781. 
symptoms of, 781. 
treatment of, 781. 

Enterokinasc, 714. 

Enteroptosis, 724, 726, 727. 
in relation to H, coli infection, 97 ; and 
see Visceroptosis. 

Enuresis, nocturnal, adenoids as a cause of. 
1074. 

Eosinophil cells in Hodgkin’s disease. 752. 

Eosinophilia, 786. ^ 

conditions of ocf urrence of. 786. 
hereditary, 786.\ 
in allergic stated, 786. 
in ancylostomiasis, 361. 786. 
in asthma, 786, 1126. 
in dracontiasis, 359. 
in tilariasis, 358. 
in Hodgkin’s disease, 753, 786. 
i& hydatid di ease, 694, 786. 

hydatid disease of lung, 1197. * 

in s^let fever, 62. * 
in schidloBomiasis, 351. 
in trichiniasis, 360, 786. 

Boslnophllla with splenomegaly, 786, 787, 
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EosinophUlcIeukaBmial^ 78B. 

Eosinophils in hsemoirhagic plefllr^ fluids, 
1231. • 

Epelra diadema, 367, 368. 

Ependymltis, 1523. 

Ephedrln injAdams-Stokes S 3 nidroine, 868. 
Epidemic ealarrhal Jaundice, 338-340. • 
ajtiblogy of, 338, 330. 
epidemics of, 338^ 
incidence of, 338, K9. • 
infection in, 338, 339. 
pathology of, 339. 
prognosis of, .340. 
severe/orms of, 340. 
symptoms of, 339, 340. 
treatment of, 340. 
diarrhoea in children, 618-621. 
aitiology of, 618. 
bacteriology of, 618. 
course of, 619. 

, diagnosis of, 620. 
patliology of, 618. 
prognosis of, 620. 
symyitoms of, 619. 
treatment of, 62^), (i2l. 
dropsy, 476. 

Jaundice, 338-341. 

Epidermolysis bullosa, 1451. 

Epidermophyton as cause of dhobie itch, 
1399, 1457. 

Epididymitis in coliform infections of 
urinary tract. 94. 

Epigastric pain in acute ga.«>tritis, 574. 
in necro-sis of jmnereos, 716, 717. 
in arsenical i)oiBoning, 393. 
in caisson dise^ise, 375. 
in cancer of tlie stomach, 5!K>. 
in cai-diac hypertrophy, 930. 
in chronic. apjM'iidicitis, 659. 
in gastric ulcer, 580. 
in lead poisoning, 397, 398. 
ill pernicious anaemia, 7(i9. 
in subacute necrasia of pancreas, 719. 
in yellow fever, 320. , • 

tenderness in blackVater fever, 233. 
in gastric ulcer, 580. 

EpUepsy, 1624-1644. 
a3tiology of, 1625. 

and mental disordeP, 1636, 1808-1810. 
aura in, 1628, 1629, 1631, 1632, 1634. 
cardiac, 1638. • 

convulsion in, 1629, ft>30, 1032, 1633, 
16.34. 

cursive, 1630. ' 

diagnosis of, 1638, 1639. 
effect of, on intellectual powers, 1636, 
1808, 1809, 1810. 

exciting causes of, 1625. » 

from local disease of the brain, 1637. ^ 

h^’perventilation id relation to, 1(^27. 
in chronic alcoholism, 390, 391.* 
Jacksonian, 1628, 1630. 
major fite of, 1628-1635. 


! Epilepsy, mental disorders associated with, 

. 1808 - 1840 . 

statein, 1636, 1637. 
lictaholic factor in, 1625. 
minor fits of, 1629, 1632, 1637. \ 

myoclondh, 1638. 
negative phenomena in, 1628. 
nocturnal,^ 637. 
patholf^y of, 1615-1628. 

^periodicity of, 1637. 

Epilepsp, poisons in relation to, 1625, 1626. 
^ost-convulsive phenomena in, 1635, 
♦ 16.36. 

prognosis of, 1639, 1640. 
reflex, 1631. 

symptoms^of, 1628-1638. 
treatment of, 1640-1644.^ 
varieties of, 1637, 1638. 

Epileptic attacks, conditions after, 1635, 
1636 

dangers of, 1 640. , 

description of, 1629-1635. 
duration of, 1635. 
loss of consciousness in, 1633. 
prodromata of, l‘i28. 1629. 
varieties of. 1629-^632. 
cry, 16.34, 1635. 
myoclonuSf 1629. 
serum, toxic effects of, 1626. • 
spasm, 1 633. ^ 

Epileptiform attacks in chronic load poison- 
ing, 400. 

in generrJ paralysis of the insane, 1588. 
inhypoglyca'mia, 4.34. 

Epiloia,l&.* 

Epiphyseal changes in congtmital syphilis, 
199. 

in rickets. 471, 472. 473. 

Epiphysitis, syphilitic, 199. 

Epistaxis, 1004, 1065. ^ 

ajtiology of, 1064, 1065. 
as early symptom in typhoi^l, 77 » 
in angio-fihroina of septum, 1064. 
ill anox.X'rrua, :179. 
in cirrhosis of liver, 684. ' 
in diplithcria, 109, 114. 
in granular kidney, 1X87, 1290. 
ill hereditary liar? orrhagic telangiectas.a, 
809. ‘ 

in measles, 284. 
is mitral stenosis, 903. 
in mouiM.4jnecrs, 1065. 
in purpura hsemorrhagica, 805. 
in relapsing fever, 219. 
in rhinitis sicca, 1062, 1064. 
in whooping-cough, 145. 
renal, 1261. 
treatment of, 1065. 

Epithelioma adenoides cystieum of Brooke, 
1444. • 

• erythematoid benign, of Graham Little, 
1444. • 

Of larynx, lOST. 
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EpfSthelloma of oesophagus. See (Frtophagus, 

cancer of. r ^ 

of pharynx, 541, 542. 
of tonsils, 541. t 

squanioufl. 1444. 

Erb type of paralysis in birth irfjUi^y, 1756. 
Erb’S juvenile type of myopathy, 1787. 
myotonic reaction, 1772, iT/^. 
phenomenon in tetany, 1777, ^778. 
syphilitic spinal paralysis, 1584. ' 

Ergosterol, ciicet of irradiation of, 4/81 •.» 

relation of. to vitamin D, 459, 461. « 

Ergotism, 41 1. 
gangrenous type of, 411. 
nevrous type of, 411. 

Erosto blastomycetica interdig/talis, 1401. 
Eructation, offensive, in pyloric obstruction, 
595. 

Erysipelas, 54-56, 1368. 
a'tiological factors in, 54, 55. 
causative organism of, 49, 54. 
coastal, 358. 
com^Mications of, 55. 
course of, 55. 
diagnosis of, 55, 56. 
immune therapy of, 50. 
prognosis of, 56. 
prophylaxis of, 56. 
stock vaccines for, 35. 
symptoms of, 55. 
trauma in relation to, 54. 
treatment of, 56. 

Erythema abigne, 1372. 
gyratum, 1410. 

. in bacterial food poisoning, 420. 
in pellagra, 478. 
in septicaemia. 50. 

Induratum, 1426. 

infantum of .hicquet, 1371, 1 372. 

Ir.fectious, 326. 

iris, 1412. 

multiforme, 1412, 1413. 

{etiology of. 1412. 
as a drug eruption, 1412. 
fhthology'of, 1412. 
symptoms of, 1412. 
treatment, of, ?412, 141.3 
nodosum, 336-338. 
aetiology of, 336, 337. 
diagnosis gf, 337. 

in relation to rheumatism. 336. < 

in relation to tuberculosis, 336 
local lesions of, 337. 
pathology of, 337. 
symptoms of, 337, 
treatment of, 337, 338. 
pernio, 1372 

pyorrhoea alveolaris in rclatirui to, 523. 
rheumatic, 331. 

sdlare, 1372. ( 

Erythematf^ the, 141 1-1413. 
the infiltrat^e, 1412, 141.3. 
the non-inhltrativo, 1411, 1412. 


Erythematous drug druptions, 1409, 1410. 

rashes, Varieties of. 1410. 1411. 
Erythrannia, 779. 

in anoxaemia, 378. 

Erythrasma, 1402. 1403. 
Erythroblastomata, 798. 

Eryt/hrocyte sedimentation test in leprosy, 
, 133. 

Ervthrocytosis, 77^. 
causes of,* 779.»> 
in mountain sickness, 378. 
&ythro-leuksemia, 780, 791. 
Erythromelalgia, 1054, 1055. 
aetiology of, 1054. , 

in chronic arsenical poisoning, 394. 

polycythaemia, 780. 
p.athology of. 1054. 
symptoniM of, 1054. 1055. 
treatment of, 1055. 

Erylhrophobla,, 1S18. 

Erythropoiesis, 75 s, 759, 763. 

Espundia, 240. 

Ether habit, the, 1806. 

Ethmoidal cyst, 1072. 

Ethyl petrol, 398. 

Euglobulin in urine, 1261. 

Eunuchism, mental (4ianges due to, 1820. 
Euphoria in septiciernia, 50. 

Euseorpius italicus, 368. 

Exairesis of phrenic nerve for bronohi- 
octasis. 1135. 

for pulmonary tuberculosis, 1 188. 
1213. 

E.xcitability of heart muscle, 818, 819. 
Excretion in fever, 8. 

Exercise in relation to blood- pix'ssurc, 
1045, 

ill relation to licat production. 2. 
rules as to, for cardiac disease. 834, 844. 
tolerance test of cardiac Htiie.ss, 824. 
Exertion in relation to angina, 96.5, 968. 

rules a.s to, for cardiac disea^^o, 843. 844. 
Exhaustion 111 cardiac failure, 826. 
in relation to gastric disorders, 556. 
psychoses, 1792. 

Exner’s centre for written language, 1.5.5t). 
Exophthalmic goitre, 491 ; and sec Ciravc.s 
disease. 

Exophthalmos from' iihroma of naso 
pharyn.v, 1075. 

in cavernous sinus thromhosis, 1038. 

in chlororaa, 7hh. 

in Graves’ disease, 494. 

in lesion of cervical sympathetic, 1470. 

pulsating, 1031, 1032. 

Exotoxins, 14. 

and endotoxins, eontrasted, 14. 
df diphtheria, 20. 
tetanus, 20. 

Expeetbrants for bronchitis, 1110, 1117, 
1118. 

for broncho pneumonia, 1213. 
for lobar pneumonia, 1^)7. 
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Exposure in relation to*arthTitiB, 1322, 1331. 
Extensor plantar response, not strictly 
an appropriate term, 1691 ? , 
Extra^genltal syphilitic scores, 188, 189. 

Extra-systole, 742. 852. 855-861. 
aetiology pathology of, 859, 860. 
auricular, 858. 

auriculo-ventricular, 859. j 

electro'cardiogram qf, 994. 
blo'cked auricular, 858. • * 

diagnosis of, 860, 861. 
electro-cardiogram of, 991-994. ' 

electro-cardiographic diagnosis of, 99.3, 
994. • 

in hyperthyroidism, 96.3. 
interpolated, 855, 856. 
multiple, 855. 
nodal, 859. 
prognosis of, 861. 
sigmhcancie of, 861. 
subjective symptoms of, 860. 
treatment of, 861. 
ventricular, 856-858. 

Exudative diathesis, 1375. 

Eye affections, gonococcal, 1 323. 
in cerebro-spinal fever, 156. 
in measles, 284, 286, 290. 
in small-pox, 3(K). 
tilaria loa in, 358. 
symptoms in acromegaly, 513. 

in diabetes, 436. 
test for tuberculosis, 128. 

Eyes, care of the, in small-pox, ,304. 

Face, acute erythematous eczemsi of, 1374, 
1375. 

eczema of, 1374, 1375. 
seborrhoea of, 1390. 

Facial contracture after BcU’s paralysis, 
1474. 

hemiatrophy, 1489, 1490. 

symptoms of, 1489, 1490. 
paralysis. 1 743 ; a/ul SCJ Paralysis. Pell’s, 
from birth injury,^! 756, 1756. 
in acute poliomyelitis, 274. 
in lethargic encephalitis, 279, 280. 
in migraine, 1647. 
spasm, peripheral, 1475, 1476. 
aetiology of, 14 7S. 
course and prognosis^f, 14 76. 
symptoms of, 1475, ^^76. 
treatment of, 1476. 

Facies Hlppocratica, 733. 
in acromegaly, 613. 
in acute alcoholism, 387. 
in acute perica-rditis, 936, 937. 
in acute peritonitis, 733. 
in adenoids, 1073. 
in dmyloid disease^ 1019. 
in aortic incompetence, 911. ^ 

in astigmatic paroxysm, 1126. 
in atrophic rhinitis, 1063. 
in cancer of stomach, 591. 
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Facies Hl^ipocrattea in carbon monoxi&o 
p poisoning, ^2. 

in emorosis, 764. 

^in chorea, 1651. 
in chroj^c alcoholism, 390. 
in cirrhosis of Liver, 683. 
in conflj^nt small-poz, 298. 
in congenital syphilis, 198. 

, in co-'i^estion of the liver, 671. 

in cretinism, 502, 1839. • 

^ in flystrophia myotonica, 1774. 

' in early pulmonary tubercle, 1173. 
in enterogenous cyanosis, 781. 
in fatty degeneration of heart, 926. 
in hsemochromatosis, 688. 
in heart disease, 828. j 

in hook-worm infection/ 661. 
in hydrocephalus, 1512. 
in idiocy, 1838. 
in jaundice, 663. 
in kala-azar, 236. 
in lardacoous disease, 1299. 
in leprosy, 131. 
in lethargic encephalitis, 280. 
in lobar pnoumom'a, 1201. 
in melancholia, 1811, 1813. 
in mitral stenosis, 903. 
in muiUpB, 311. ' , 

in myasthenia gravis. 1781. 
in myxoodema, sSOO. 
in naso-pharyngeal polypus, 1075. 
in osteitis deformans, 1351. 
in paralysis agitans, 1620. 
in pernicious ansemia, 769. 
in polycytha^mia, 780. 
in progressive muscular atrophy, 1727. 
in scurvy, 466. 
in sea-sickness, 381. 
in septic endocarditis, 895,. 
in sleeping sickness, 242. 
in South American try^ianosomiasis, 
244. 

in splenic ansemia, 815. 
in sprue, 625. ^ 

in subacute combined degeneration, 
1718. 

in summer diarrh(Ba/619. 
in tabes dorsalis, 1596. 
in trench fever, 262. 
in tubercular mediastinal glands, 
1249. 

in tuberculous meningitis, 1526. 
in typhoid fever, 77. 
in typhus fever, 253, 264. 
in yellow fever, 320. 

Facio-scapulo-humeral type of muscular 
dystrophy, 1787. 

Faded-leaf appearance of cardiac muscle, 
926. ^ > 

FcBcal accumulation as cause of acute in- 
* testinal obstruction, 649.» 

effects of, 608. ' 

fistula in tuberculous peritonitis. 743 
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F^ees, average weight of, 599. * 
demonstratiim of tu&erole in. )r2S. 

' examination of, 604, 605. 

in mcrcinlal poisoning, 396. ' 

pancrealic ferments in. 7M.^ , 
scanty, as cause of const ipiat ion, 607. 
Faget’S sign in yellow fever, 5*20. 

Fainting in enterogenous cyanosis, 781. 

in heart disease, 826, 84(), 846f , 

Faintness in cardi *c failure, S26. 

Falling sickness, L6.30. ^ 

Falx cerebri, locaJisTtion of lofiion*^ 
the, 1494. 

Familial ataxy. See Ataxy, hereditarv. 
icterus gravis neonatomm, 
periodic paralysis, 178.3, I7r t. 
wtiologfy of, J 783. 
diagnosis of, 1784. 
pathology of, 1783. 
symptoms of, 1783, 1784. 
treatment "of, 1784, 
sptftic paralysis, 16L9. 

Family history in rel.uion to proiniosis in 
heart diseiisc*, S'29, 

Famine fever, 217 : 'ind «ce R<;la|>siii i 

fever. 

Fannla canipularis, 367. 

Fans, use of, in tropical countrldi, 38 1. 

Farcy, acute, 135. 
buds, 134, 135. 
chronic, 135. 
pipes, 134. 

Fasciae, fibrosilis of, 1314, Ki45 
Fasciola hepatica, 3 h>. 

Fascioliasis, 346, 347. 

Fasciolopsis buskii, 347. 

Fastiglum, 7. 

Fasting in treatment of diabetes, 439. 

Fat, affinity (rf, for nitrogen. 372. 

-digestion defective in sprue, 625. 

embolism, 1041. 

ai cause of pulmonary infarction, ) 140. 
excess of, in stools, 604, 625. 7 1 4. 
ii|) urine, 1^68. 

metabolism in cocliac disease, 622. 

India holes, 4^5, 406, 431. 
liver ii^ relation to, 405, 4t>6. 
necrosis in acute hscmorrhf gic pan- 
creatitis, 716. 

overgrowth of, in adiposis dolorosa, 514. 
worsen more subject to caisson diiicase, 
374. 

-soluble vitam^ 459<462. ^ 

Fatigue bodies in relation to exhaustion 
psyphosos, 1793. 

Fats, vitamin content of, 459. 

Fatty degeneration of medial arterial coat, 
1015. 

^-Regenerations in ancyloetomuisis, 361. 
of liver, 405. ‘ 

of myocardium, 925-928. 
dlarrh®ai“6l2, 615, 617, 714, 76H. 
heart, causes of, 025, 928. , 


Fatty if flttratlon of tnyocardlnm, 928, 929. 
stools m sprue and pancreatic disease, 
. ® 604, 625, 714. 

Fauces, syphilitic ulcer of, 539. 

Favus, lioi, 

fungus of, 1401. 

^Jrmptoms of, 1401. 
troitmcnt of, 1401. 

Ffbris comatosa, ;^77. 
flava, 318. 

. recurrens, 217 ; and see Relapsing fever. 
Feeble-mindedness, 1835. 

Feeding as a means of active immunisa- 
tion. 20. < 

forced, in melancholia, 1814. 

Falling’s solution, 436. 

Femoral thrombosis, 1038. 
aetiology of, 1038. 

complications and sequclee of, 1038. 
in spotted fever, 257. 258. 
Fermentation, gastric, in relation to flatu- 
lence. 567. 

in pyloric obstruction. 595. 
intestinal, as cause of diarriioea, 612. 
tests for bacilli of food poisoning, 417. 
418. 

Ferrety eye in yellow fever, 320. 

Ferric chloride test for aceto-acetic acid in 
urine. 437. 

Ferro-Silicon as source of arseniuretted 
hydrogen poisoning. 394. 
Festinatlon in paralysis agitans, 1621. 

Fever, I -10. 
antipyretics in, 6, 8, 9. 
apyrerial, 8. 

as a protective mechanism. 1. 
bilious remittent, 22S. 
black. 236, 257. 
blac k water, 23 1-235. 
break' bone, 322. 
raraf). 251. 

Ccirapata, 218. 
cause of mortality in, 7. 
cer«*bro-spina’, 149 ; atid see Cerebro- 
spinal fevCT. 
continuous, 6. 

Cretan, 169. 

Cyprus, 169. 

Danube, 169. ' 

definition of,^ 8 
dengue, 322,,^ 
enteric, 74. * 
famine, 217. 
flood, 258, 250. 
gastric, 74. 

Gibraltar, 169. 
glandular, 326. 

* hasmoglobinuric, 231. 
r in acute poliomyelitis. 268, 271/276. 
i# cerebro-epinal fevi'r. 151, 152, 163. 
in GOThosis of liver, IkSo. 
in Ilodgkii/s disease. 753. 
in kala-azar, 236. 
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Fever in lethargic encephalitis ^7(^. 
in leukaemia, 792, 796. 
in malaria, 228. 
in mumps, 311. 
in pemioious anaemia, 769. 
in pulmqfLary tuborciilosis, 1171, 1172. 
in 8eru^l sickness, 33. 
in small-pox, 295. 297, 298. • 

in spirochaetosis ic^ro-h^morrhagica, 

in syphilis, 193, 197. , < 

in trench fever, 260, 261. 

in tuberculosis, 9. 

in typhus, 653. 

intermittent, 224. 

jail, 251. 

•lapancse river, 258, 259. 
jungle, 224. 

Kendal’s, 3 is. 

Levant, ]i)9. 

•Malta, 169. 

maish, 224. 

Mediterranean, 169. 

yellow, 341. 
melaniiric, 231. 

Neapolitan, 169. 

non-febrile, 8. 

Oroya, 174. 

Papataoi, 321. 
phlcbotomus, 321, 322. 
po.^t-ha 2 moglobinuric, 233. 

Pym’s, 321. 
rat- bite, 220. 221. 

relapsing, 217 ; and »e.e. Relapsing 
fever. 

remittent, 224. 
rheumatic, 328-336. 

Rift valley, 323. 
rock, 169. 

Rocky Mountain, 257, 268. 

.sand -fly, 321. 
scarlet, 56-71. 
scpticaemic, 50. 
shimamushi, 258, iJ59. • 
ship, 251. 

signiflcanco of, 1, 7. 
simple continued. 321. 
spirillum, 217. ^ 

spotted, 257. 
stages of, 3, 6, 7. 
thirst in, 10. 
three-day, 321. 
tick, 217, 218. 
toxscmic, 49. 
treatment of, 9, 10. 
trench, 260-263. 
trypanosome, 242. 
tsutsugamushi, 258, 259. 
typHold, 74-90 ; avA see Typhoid fevee. 
typhus, 251-256 ; and see Typlms Tever 
undulfuit, 169-172; and see Undiilant 
fever. 

yellow, 318; aad see Yellow fever. 


FlbrlllatAn, auricular, 871 ; and see Ari- 

• cular flbitlation. 
muscular, clinical instances of, 1729. 

• in interstitial neuritis, 1 749, 175^ 
in lot||^rgic encephalitis. 281. 

in peroneal muscular atrophy, 1734. 
in progressive muscular atrophy, 1725, 
1727, ^72.S. 1729. 
g ventriiular, 881, 

Fihrjja^enia, 800. • . 

Fibronfa of kidney, 1313. 

*of larynx, I0S6. 
of naso-pharynx, 1075. 

surgical treatment of, 1075. 
of nose, 1071. 

of skin, 1#46. • 

Fibrosis in pulmonary tulterculosis, 1175, 
1176. 

ischaemic, 1017. 

pulmonary. See Piilmonarv fibrosis. 
Flbrosltis, 1:U2-1346 • 

aetiology of, 1 343. ^ 

gonococcal, vaccine treatment of. 41 , 
of fa.sci{ 0 , aponetirose.s, tendons, and 
ligaments, 1 344 - 1 346. • 

streptococcal, vaccine treatment of, 45. 
Fibrous tissues, diseases of thfi, 1342-1346. 

in rhFillnatic fever. 330. , 

Fibvre amarllla, 318. 
boutonneuse, la,€r)l. 

Jaune, 318. 

Fllariabancrofti, 356. 

as cause* of elephantiasis and chyliiria, 
750. 

loa, 356. 
ozzardi, 356. 
perstans, 356. 

sanguinis hominls, 750, 1233, 1267. . 
Filariasis, 356 -358. ^ 

diagnosis of, 357. 
pathology of. 357. 
symptoms of, 357. 
treatment of 357. 358. 

Fillx-mas for tape- worm, 353. 

Filtrable viruses, 26-28. 

diseases probably ibje to, 264-325. 

Finger pads,” 1343. • . 

Fingers, poisoned, vaccine treatment of, 44. 
Flnsen light in lupus vulgaris, 1424. 

Fish as source of bacterial food poisoning, 

• 408. 413, 420. 

as source of food poisoning, 408. 

S oisorioiis, 371. 

nned, as source of food poisoning. 413. 
Fistula between gall-bbidder and bowel, 709. 
fsecal, in tuberculous peritonitis, 743. 
gastro-colic, 588. 592, 643. 
^tro-]e)ui^-colic, 588. 
in ano, after ulcerative colitis. 636. 
JeJuno-eolic, 588. 
pleuro-cesophageal, 1227. 
pleuro-pulmonary, 1227. ^ 

• vesico-coUc, 044, 645. 
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Fits, auditory, 1031. 
cortical, 1628. 
hysterical, 1678, 1679. 

diagnosis of, 1679, 1680. 

Jal^ksonian, 1628, 1630 and Jack- 
sonian epilepsy. ‘ 
local, 1630. 
motor, 1632. 

olfactory and gustatory, 1631. . 
psychic, 1630, 1631. 
sensory, 1631, 1632. 
typical epileptic, 1629-1635. 
visual, 1631. 

Flagellates as cause of tropical diarrhoea, 
249. 

Flatpjence as a cause of palpitiition, 849. 
gastric, 566->'>68. 
aetiology, of 521, 567. 
diagnosis of, 567, 568. 
symptoms of, 567. 
treatment of, 568. 
in cjiolecyatitia. 702. 
in cinhosis of liver, 683. 
in relation to angina. 567, 968, 970. 
in sprue, 625. 
intestinal, 631. 

Fleas in relation to spread of kala-azar, 
236. 

Fleshy hand in syringomyelia, 1702. 
Flexibilitas cerea in lethargic encephalitis, 
279. 

Flexion reflex of lower limb, 1 691 . 

Flexner’s group of dysentery 1/acilli, 98. 
Flexor spasms in spastic paraplegia, 1690. 
Flies, genera of, causing intestinal myiasis, 
367. 

in relation to bacterial food x)oi.soning, 
412. 

in relation to cholera, 101, 103. 
ir. relation to typhoid, 74, 75. 

Flint’s murmur, 905, 913. 

Flatus,' inodorous, in carbohydrate dys- 
pepsia, 631. 

Flocculation test for small-pox, 302. 

Flood fever, 258, 259. 

Flukes, diseases due to, 346-352. 

Fly-papers, arsonicU, 392. 

Focal infections in pyemia, 51. 

in relation to arterial hypertension, 
104iv 

in relation to cardiac ailections, 8C4. 
in relation to gall-bladder infection, 
700, 705. 

in relation to septic endocarditis, 892, 
896, 897. 

in rheumatic fever, 329, 331, 336. 
reaction after vaccine inoculation, 34. 
sepsis as a cause of gastric and duodenal 
ulcer, 523. 

*in relation to arthritis, 1332, 1333. 
1334, 1335. 

in relatiovt to heart affections, 834. 
in relation to eczema, 523, 1373, 1374. 


Feetor ip atrophic rhinitis, 1063. 

in syphilitic disease of nose, 1069. 

Foetus, ‘transmission of syphilis to, 185, 197. 
Folle dlscordante, 1825. 

Folin’s phospho-tungstic reagent for uric 
acid, 452. 

FolhcUs, 1425. 

Follcv^tis decalvans, 1453. 

Fqpd as a cause of.diarrhrea, 612. 

highly seasoned, as cause of cirrhosis of 
liver, 681. 

'improper, in causation of gastric ulcer, 
580. 

in relation to ansemic dyspepsia, 535. 
in relation to gout, 447, 452. 
hi relation to urticaria, 730, 1413. 
lead contamination of, 398, 399. 
poisoning, 408-422. 
acute epidemic, 414, 
bacterial^ 412 ; and see Bacterial food 
poisoning. 

bacteriology of, 413-419. 
chronic, 414. 
endogenous, 408-410. 
exogenous, 410-422. 
preservatives, toxic effect of, 411. 
values of carbohydrate-containing fowls. 
443. 

Foods, vitamin values of, 463, 465. 
Foot-drop, hysterical, 1677. 

in alcoholic neuritis, 1761. 

Foramep ovale, patent, 954, 955. 
prognosis of. 959. 
jirematuro closure of, 956. 

Foreign bodies in nose in relation to 
diphtheria, 108. 
in trachea, 1 103, 1 104. 

Forest yaws, 240. 

Formalin as cause of dermatitis, 1371. 
Formol-gel test in kala-azar, 237, 238. 
Formol toxoid, 115. 

Fortiflcatlon spectrum of migraine, 1646. 
Fouadin, in schistosomiasis, 352. 

Fourth disease, 3^.6. 

Fowler position in appendicitis, 658. 
in peritonitis, 737. 

Fowler’s law of spread of pulmonary tul)pr- 
culosis, 1168. 

Fractional test-meal,' value of, as guide to 
treatment, 562. 

Fragilltas ossium, 1351, 1352. 

Fragility of red cells, 774, 775. 
of red cells in acholuric jaundice. 667, 
668, 775. 

FramboBSia, 221 ; and see Yaws. 
Frankl-Hochwart’s classification of tetany, 
1776. 

Freckles, 1449. 

F>^l*s Intra-dermal test for climatic bubo. 
325. 

Fremituii, hydatid, 1197. 
pleural, 1057. 
various kinds of, 1057. 
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Freud’s views on hysteria, 167^ 1673. 
Frietion, 1057, 1058. 

-fremitus in acute pericarditis, t)3(h 937. 

in acute pleurisy, 1216. 
in chronic pleurisy, 1219. 
in pleuriey, 1058, 1216, 1217. 
pleural, in aortic aneurjrsm, 1023.* 
pleuro-pericardial, 1217. • 

sounds, pericardial, character of, 937, 939. 
Friedreich’s ataxy, 1612^617? 

sign of pericardial adhesions, 942. . < 

Frog-face deformity, 1072, 1075. « 

Frdhlich’s syndrome, 515. 

Froin’s syndnme, 1522. 

Frontal convolution, ascending, 1692. 

localising signs of lesions of, 1491. 
Fruit, importance of, in relation to scurvy, 
464, 465. 

tinned, as source of food poisoning, 411. 
Functional disorders of the heart, 847-853. 

• diagnosis of, 848. 
efficiency of the heart, importance of 
estimation of, 824, 825. 
nervous disorders, gastric symptoms of, 
556, 564. 

Fungi, dermatitis due to, 1394-'1403. 
in relation to pulmonary lesions, 1189- 
1192. 

pathogenic to man, 175, 176, 408, 411. 
poisoning by, 408, 41 1. 

Fungus foot, 179 ; and see l^lycetoma. 

testis, 196. 

Funnel breast, 1056, 1057. 

-shaped mitral valve, 903. 

Fur dyes as cause of dermatitis, 1371. 
Furuncle, 1386, 1387. 
uitiology and pathology of, 1386. 
symptoms of, 1386, 1387. 
treatment of, 1 387. 

Furunculosis, vaccine treatment of, 43. 

Gaertner bacillus poisoning, 92. 

Gait, cerebellar, 1496. 
in alcoholism, 387,«390s 
in beriberi, 475. 
in bubonic plague, 168. 
in catatonia, 1829. 
in cerebral diplegis^ 1572. 
in chorea, 1052. 
in disseminate sclerosis^ 1605 
in hysteria, 1677. ^ 

in lathyrisrn, 409. 
in myotonia congenita, 1771. 
in paralysis agitans, 1620, 1621. 
in pseudo-hypertrophic paralysis, 1786 
in sciatica, 1751. 

Gall-bladder, B. coli infection of, 93. 

carcinoma of the, 711, 712. 

diagnosis of, 7 12.« 
in relation to gall-stones, 709^ 
sex-incidence of, 711. 
symptoms of, 711, 712. 
treatment of, 712. 


Gall-blaAer, condition of, in relatioif to 
t jaundice,%65, 66^ 
empyema of, 701. 

infection of, in causation of gall-stones, 
TgQ, 709. 

infection, sources of, 700, 701, 705. 
sepsis, 9^ 700, 701. 
strawberry, 704. 

^ tendc 9 iesB in cholecystitis, 703. 

and bile-ducts, diseases of thp, 700-713. 
Gall-s(bne colic, 707, 708. 
r dyspepsia, 707. 

Gfall-stones, 706-710. 
achlorhydria and, 559. 
aetiology of, 706. 
age-incidiHce of, 706. 
as cause of acute intestinal obstruction, 
648, 649. 

cancer as a sequel of, 709. 
complications of, 709, 710. 
composition of, 706. • 
in relation to jaundice, 662, 665^66. 
in relation to pancreatitis, 709, 718, 
719. 

indications for surgical interference in,« 
710. 

patholo^ of, 706, 707. 
symptofie of, 707-709. ’ , 

treatment of, 710. 

Galloping consumption, 1169. 

Galvanism in treatment of Raynaud’s 
disease, 1051. 

Galvano-caufery in chronic rhinitis, 1061. 
Ganglion cells, degeneration of, in chronic 
lead poisoning, 399. 
destruction of, in lethargic ence- 
phalitis, 278. 

Gangosa, 223, 224. 
fiotiology of, 223. 
dehnition of, 223. ^ 

diagnosis of, 224. 
pathology of, 223. 
prognosis of, 224. 

symptoms of, 223, 224. . 

treatment of, 224. * 

Gangrene in acute appendicitis, 655. 
in acute arteritis, 
incliolera, 102. 
in diabetes, 436. 
in diphtheria. 111. 
ii! endocarditis, 887. 
in Raynaud’s disease, 1050. 
in relation to abscess of lung, I J 56. 
in thrombosis, 1039, 1040. 
in typhus, 255. 

of extremities in scarlet fever, 266. 
of hngors and toes in spotted fever, 257. 
of the lung. See under Lung. 
seiUle, from%,rterial degeneration, 1Q14. 
symmetrical, 1049 ; and see Raynaud’s 
' disease. • 

Gangrenous lesions in agsanulocytosin, 

, 789, 790. 
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Oatignrenous stomatitis, 526. ' 

in measles, 287, 291. e 

Garland *s dull triangle in pleurisy with 
effusion, 1221. ^ | 

Garrod’s thread test in gout^ 447. 

Gas appliances, risks of CO i)oisoning with, 
401. 

emboli, from liberation ^of nitrogen by 
sudden decompression, ^'^2, 375.^ 
poisoning, fibroid changes in lung in. 

1159. I ^ 

gangrene, blood in, 785. [ 

Gaseous exchange, increase of, in fever, 9.' 
Gases, poison, in relation to tracheitis, 
1097. 

Gassei;pctomy, 1488. c 

Gasserian gangHon, alcohol injection of, 
1488. 

Gassing, 1097, 1099, 1113. 
acute tracheitis caused by, 1097, 1099. 
as a cause of vomiting. 564. 
as eiwse of bronchitis, 1113. 
in rmtion to pulmonary tuberculosis. 
1165. 

pulmonary oedema after, 1 138. 
Gastrectomy, partial, in gastric ulcer, 587. 
in gastro- jejunal ulcer, 588. 
ill hour-glass stomach, 594« 

Gastric acidity, salivation in relation to, 
528. 

analysis in diagnosis of cholecystitis, 701. 
and duodenal ulcer, 578-587. 
acute, 579. ** 

astiology of, 578, 579. 

• prognosis of, 580. 

symptoms of, 579, 580. 
treatment of, 580. 
aneurysm in, 1021. 
carcinomatous developments in, 58 1 , 
59Cf. 

chronic, 680-582, 

‘ SDtioIogy of, 578, 579. 
complications of, 579. 
diagnosis of, 581. 
diet in*: 584, 585. 
frequency of, 668, 678- 
indication^for operation in, 586. 
587. 

pathogenesis of, 579. 
symptoms of, 580, 581. 
treatment of, 683-687. <• 

comparative indidenoe of, 578, 579. 
hacmateniesiB in, 579, 580, 582. 
hwmatoporpbyrinuria in, 1265. 
in relation to hour-glass stomach, 
594. 

pathogenesis of, 579. 
position of, as affecting pain, 580. 
pyorrhooa as a causd of. 523, 585. 
687. 

syplylitic, 589. ' 

theoriee^of orimn of, 579. 
tubercular, 588. , 


Gastrle cfjtarrh, 573. 
crises dt tabes, 1597. 

.. treatment of, 1601. 

diatheses, 554. 

disorders, causes of, 554-556. 

seborrhoea in relation to, lf862. 
ferments, absence of, in Addison^ 
0 ameinia. 767. 

tover, 74 ; and Typhoid fever, 
flatulence/ 566^^ and see Flatulenpe, 
‘ , gastric. 

Ksematogenous, 555. 

hypersecretion, alkalinity of saliva in 
relation to, .528. c 
Infection, 555. 
iruftants, 554, 555. 

Juice, bactci'icidal action of the, 522, 
523, 555. 

excessive secretion of, 555, 557, 558 ; 

and m&e Hyperchlorhydria. 
hypfjsecretion of, 655, 577 ; and 
Achylia and Achlorhydria, 
normal, 555. 

idle of, in production of gastric ulcer, 
555, 557. 

stimulants of. 586. 
lavage, in chronic gastritis. 578. 

in pernicious ana)mia, 772. 
mucous membrane, haematopoietic func 
lion of, .553, 559, 560. 
neurotrophic function of, 559, 560. 
putrefaction as a cause of flatulence, 
667. 

stasis, 558, 726. 

symptoms of functional nervous dis- 
orders. 556, 564. 
symptoms, reflex, origin of, 556. 
ulcer, chronic, 580, 682. 

cicatrisation of, causing hour-glass 
stomach, 593. 
cum plications of, 581, 582. 
healing of, causing obstruction, 581 
diagnosis of, 581. 
pljrjforated^-681. 
symptoms of, 580, 581. 

Gastritis, achlorhydric, 576. 
acid, 576. 

acute, effect of, on gastric secretion, 556, 
557. 

hyposecrotiou in, 574- 
acute catarrhaL 573-675. 
sotiology or, 673. 
diagnosis of, 675. 
prognosis of, 575. 
symptoms of, 574. 
treatment of, 574, 575. 
phlegmonous, 575. 

• suppurativo, 576. 

- bacteriology of. 576. 
alco^oUo, 554, 576, 577. 
chronl^ 576-578. 
stiology of, 523, 676, 576. 
diagnons of, 677. 
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Gastritis, chronic, prognosis, 577. 
symptoms of, 576’ * 

treatment of, 677, 578. 
diffuse suppurative, 675. 

hsmorrha^C, from poison gas, o'? 3. 
with achlorhydria. 658. 

Gastritis-cancer, 590. 

Gastrodiscus hominfs, 346. ^ 

Gastro-enteritis from booterial poisonijjg, 

from poisonons (ish, 408. 
in fungus poisoning, 408. • 

in solaniiic poisoning, 409. 
-enterostomy, anaemia following, 705. 
-gastrostomy in hour-glass stomach, 
694. • 

-intestinal allergy, 730. 731. 

cutaneous reactions in, 730. 
treatment of, 730, 731 
-intestinal disorders as predisposing to 
• bacterial food poisoning, 41‘J. 
in arsenical poisoning, 393, 394. 
in arterial hypertrophy, 1017, 1018. 
in chronic alcoholism, 390. 
in letharj^o encephalitis, 278. 
in morphine habit. 1804. 
in Stibacute combined dcgenoratioJi. 
1716. 

infection, acute, 618. 

-jejunal and jejunal ulcer, 687. 688. 
ffitiology of, 587, 588. 
after gastric operations, 587, 68«8. 
symptoms of, 588 
treatment of, 588. 

-jejunostomy, diarvhma after, 613. 
in pyloric obstruction, 587. 
Gastroi^sis, 725, 726. 

positions of normal stt'niach in relation 
to, 725, 726. 
treatment of, 729. 

X-Ray diagnosis t»f. 72(>. 

Gastrostaxis, 572. 

Gastrostomy for oesophageal canc<7<, o52. 
Gaucher cells in spleen, t»l6. * 

Gaucher's disease, 8i6 
Gelatin treatment of aneuiysro, 1 
General paralysis of the insane, 1 686-1590. 
ffitiology of, 1^86. 
aphasia in, 1688. 
clinical types. 158J. 1589. 
course of, 1589. ^ 

juvenile, 1602, 16u3. 
malaria therapy in, 1589, 1 .690. 
pathology of, 1586, 1587. 
prognosis of, 1589. 
symptoms of, 1587-1589. 
treatment of, 1589, 1690. 
tuberculosis, 130 ; and nee Tuborculdsia, 

* general. ' , • 

Genital glands, mental disorders aa.s8ciate<I 
.with diseases of, 1820. * 
mucous ine]nhraDes,^diphtheritic infection 
of, 106, lOQ. 


Genital oiffans, defective development off in 
^ dystrophin adiposo-genitalis, 616. 

in dystrophia myotonica, 1774. 

0 late development of, in cretinism, 
502. 

lesion^ of, in ulcerating granuloma, 
1459. 

Genita^ cc%mcw f , 1 376. 
serpiginous ulceration of the, 1459 ; and 

* see undef Sexual organs. 
Genifb^rinary conditions in delation to 

• astimia, 1125. 

GSntian-violet in clonorchiasis, 348. 

in strongyloidiasis, 356. 

Gerhardt's sign, 1 105. 

in tiibea'ular cavity, 1176. 

Gerlier's disease, 1481. ^ ^ 

German measles, 291 ; and see Rubella. 
Germanin in sleeping sickness, 243. 

Gesture language, 1658. 

Geysers, risks <jC (h) piusoning with, 400. 
401. 

Ghon’s focus, 1167. 

Giardla diarrhoea, 250. 

.•etiology cd. 260. 
pathology of. 260. 
l)rogiio8is of. 250. 
symptoms of, 2.60. 
trcatrnenf of. 250. 
intestinalis, 249,^^50. 
lamblia, 250. 

Gibraltar fever, 169 ; and see OnduJant 

fevCr. 

Giddiness in arterial hyj^ertension, 1045. 
in intracranial tumour, J503. • 

with change of posture, 1043. 

Gilchrist's disease, 181 ; and see Blasto- 
mycosis. 

Gingivitis, marginal, in relation to pyor- 
rhoja, 520, 521. ® • 

Girdle sensation in subacute combincHl de- 
generation, 17 '6. • » 

ill tabes, 1593. 

Glaisher and Coxwell's balloon ascent, 
379. • • 

Glanders, 134-136. 
acute, 134. 13:6. 
fetiology of. 131. ' 

animals subject to, 131. 

.irthritis in. 1328. 
bacteriological diagnosis of, 135. 
chronic. 136. 
diagnosis of. 136, 136. 
forms of, 13.6. 
in the horse, 134, 135. 
jiathology of, 134, 135. 
symptoms of, 135. 

Gland-puncture in diagnosis of trypanoso- 
miaids, 243. 

Glands, condition of, in glandular dsver, 
327. 

enlarged, in climatic bufa% 324, 326. 

, mediastinal, 1248-1250 
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GlandSf excision of. in cUinatic bubo. 32o. 
in diphtheria, 107, l(i9. 
in measles, 284, 28K. 
in rubella, 202. ( 

in Bcarlct fever, 60, 62, 63> 64, 70. 
in s|)irocha‘to8i8 ietero-has^orrhagica, 
216. 

lymphatic, affections (\f, ifi Mikulicz's 
syndrome, 756, 705. ^ 

trypanosomes in, 243. * 

Glandular Activity as source of heat, £. 3. 
fever, 326-328. < 

aetiology of, 326. * 

complications of, 327. 
diagnosis of, 328. 
infcctivity in, 327. 
sjhnptoins^f, 326, 327. 
swellings in plague, 1 67, 1 68. 
in rubella. 292, 203. 
in scarlet fever, 60, 62. 63, 64 ; and 
see Adenifis. 

Gians penis, primary syphilitic sore of, 187. 

Glass-^ck, 307. 

Glaucoma in beriberi, 476. 

, Gleet, vaccine treatment of, 73. 

Gldnard’s disease. See. VisecL'o ptosis. 

Glioma of brain, 1407. 

Gliosis in syringomyelia, 1690. < < 

Globulin in 'immune sera, 21. 
in urine, 1261. <> 

Globus hystericus, 1094, 1677. 

Glossina morsitans, a trypanosome carrier, 
241. t 

palpalis, a trypanosome carrier, 241. 

Glossitis in ansernia.s, 763. 765, 769. 

Glottic spasm, 1094. 
letiology of, 1094. 
in whooping-cough, 146. 
symptoms of, 1094. 

•treatment^of. 1094, 

Glove and stocking anssthesia, 1075, 1713, 

• 171^, 1763. 

Glucose in heart disease, 841. 
content of cerebro-spinal Huki in incnin- 
® gitis, M23. 

Glycosuria, causes of, 429. 
in Graves' diseasi^ 494, 496. 
in relation *to blood sugar, 429, 431, 433. 
in subarachnoid haemorrhage, 1539. 
in whooping',cough, 146. 
pituitary gland in relation to, 511. « 

renal, 440. 

Glyeurooic acid in urine in jaundice, 663. 

Glyplocranlum gasteraeanthoides, 367. 

Goats in relation to undulant fever, 170, 
172. 

Goat’s milk as channel of infection in 
undulant fever, 170, 172. 

Goitre, 603-.506. ‘ 

aetiolo^ of, 603, 604. ^ 
and ricketo, 604. 
colloid, 504^' 
congenital, 503, 


Goitre, cystic, 504. ‘ 
deficimdy factor in, 504. 
expphOhfldmic, 491 ,* and see Graves' 
disease. 

Obrous, 504. 

geographical distribution of, ^503. 
hibmorrhagic-cystic, 504. 
in cretins, 502, 503. 
parenchymatous, 604. 

[ifithology of, 6ty4. 

( pressing on trachea, 1 106. 

‘'prognosis of, 505. 
prophylaxis of, 506. 
sporadic, 503. 
surgical treatment of, 505. 
symptoms of, 504, 505. 
treatment of, 505. 

Gold-beater’s cramp, 1669, 1670. 
Gold-miner’s phthisis, 1162, 1163. 
Gonococcal ar^ritis. See Arthritis, gono- 
coccal. 

meningitis, 1529, 1530. 
peritonitis, 735. 
septicaemia, 74. 

Gonococcus, the, 72. 

as cause of septic endocarditis, 892, 894- 
895. 

infection, 72-74. 
characters of, 73. 
modes of, 73. 
persistence of, 73. 
results of, 73, 74. 

infections, vaccine treatment of, 41. 
Gonorrhoea, the painful heel of, 1322. 

vaccine treatment of, 40. 41 . 

Gonorrhoeal keratosis, 1429. 
rheumatism, 41, 74 ; and see Arthritis, 
gonococcal, 
warts, 1442. 

Goose-gait with alkaptonuria, 1266. 

-skin, 7. 

in biliary colic. 707. 

Gordon’s grouping of meningococci, 30, 38. 

sign i/i spastic paraplegia, 1691. 

Goundou, 223. *' 

{Etiology of, 223. 
definition of, 223. 
diagnosis of, 223. 
patholo^ of, 223. 
prognosis of, 2if3. 
relation of, to yaws, 222, 223. 

83 miptorn 8 of, 223. 
treatment of, 223. 

* Gout, 446^54. 
acute, 449, 450. 
setiology of, 446, 447. 
and atheroma, 1012. 

Ifkths and waters for, 452, 453. 

^.halky, 449. , ' 

ohicftiic, 450. 
olaesio^l, 450» 462. 
diagnosis of, 460, 452. 
dietetic treatment of, 462, 463. 
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Gouty exciting cause o), 447. ^ 

in relation to erysipelas, 5i), 
interstitial neuritis in, 1748. ‘ 

irregular, 450. 
pathology of, 447-449. 
progno8i%of. 452. 
pruritu§ in, 1364. 

pyorrhoea in relation to, 523. < 

racial incidence of, 44^. 
symptoms of. 449, 450f * 

treatment of, 452-454. 

Gouty arthritis, 449, 450. • 

changes in chronic lead poisoning, 399. 

Gowers, the Atonic atrophy ” of, 1725 

Graham Steel murmur, 905. 

Grancher, the “ granular breathing of, 
J174. 

Grand mal, 1634. 

Granular breathing, 1174. 
kidney, terminal infection in, 53 

Gsanules, actinomycosis, 1 76, 1 77. 

Granulocytes, 782. 

Granulocytopenia, primary, 789 ; and see 
Agranulocytosis. 

Granuloma annulare, 1413. 
coccidioidal, 182. 

in American dermal leishmaniasis, 240 
inguinale, 1459. 
the, of Oriental sore, 239. 
the, of yaws, 221, 222. 
the syphilitic lesion a, 186. 
ulcerating, 1459, 1460. 
ffitiology of, 1459. 
symptoms of, 1459. 
treatment of, 1459, 1460. 
venereum, 1459. 
verruga peruviana a, 175. 

Granulomata, infectious, of brain, 1499. 

Graphic methods of cardiac study, 821, 
822. 982. 

Grasping reflex in pi-ef rental lobe lesions, 
1491. 

Graves’ disease, 491-499. 

ajtiology of, 492^ 49S. * 

basal metabolism in relation to, 455, 


494. 

cardiac manifestations of, 963. 
cervical sympa^ctic in relation to, 
492. • 


circulatory disorder^ in. 493, 494. 
diagnosis of, 495. ^ 

diarrhoea in, 495. 
electro-cardiograms in, 999. 
heart in, 962. 

in relation to hypertrophy of heart, 
962, 963. 

in relation to neurasthenia, 1684. 
low blood -pressure in. 963. 
iftontal disorder^ in, 1819, 1820. 
patholo^ of, 492, 493. 
prognosis of, 496, 496. 
racial incidence of, 492. 
radiotherapy of, 498, 499. 




Graves’ dbease, relapses in, 496. < 

9 surgical treatiftent of, 498. 

symptoms of, 493-495. 
d treatment of, 496-499. 

Green siekness. See Chlorosis. * 
GreensticlAractures in rickets, 472. 

Griffin’s paw hand in progressive muscular 
atrophfr, 1724. 
in sarin gomyelia, 1701. 

Grinders' rot, 1162. 

Grodbeds triangle in pleurisy with effusion, 
• 1221 . 

Grocer’s itch, 1371. 

Gros nez, 223. 

Growing pains, rheumatic in nature. 332. 

flignificisnce of, 886. . 

Growth, abnormal, in acrpmegaly, 513. 
factors necessary for. 459. 
retarded, in acute poliomyelitis, 270. 
Guaiac test for blood, 605. 

Guanidin, parathyroids in relation to. 507. 
Guarnieri bodies in small- pox, 295, 302. 
Guatemala nodules, 358. ^ 

Guinea^worm, the. 358. 

treatment of, 359. , 

Gumma in congenital sypliilis, 198. 
meningeal, 1581. 
of boneM87. 195, 196. 
of larynx, 1083. 
of liver, 689, 69i, 691. 
of lung, 1 192. * 

of nose, 1069, 1070. 
of pericardium, 947. 
of pharynx, 539. 

of sldn in syphilis, 194, 19.5. • 

of skull, 190. 

of stomach wall, 589. 

of subcutaneous tissue. 195. 

of testicle, 196. 

of the thyroid, 507. 

of trachea, 1 102. 

Gummata, tuberculous, 1 42ri.« » 

Gummatous necrosis from endarteritis 
obliterans, 1009. 

Gums, blue line on, due to*bismuth,*208. 
in Ictid poisoning, 397, 399. 
in mercurial poiloning, 3t^0. 
in relation to dental hygici*, 519. 520. 
in scurvy, 46G. 
spongy, bleeding from, 1147. 

Gufi-shbt wounds as cause of empvema, 
1225. 1228. 

as cause of pulmonary collapse, 1143. 
hjemopt^'sis from, 1146, 1147. 
in relation to haematomyelia, 1708. 
in relation to myelomalacia, 1711. 

Habit spasm, 1663, 1664. 
spasms associated with impediments of 
speech, 1566. * 

• Habits, drug, 1803-1806. 

Habitus, hyposthenlo, 724. % 

. phthlsious, 1173, 1181. 
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Hd^matemesls, 572, 573. ^ 

« {etiology of, 572. ^ 

diagnosis of, 572, 573. 
in cancer of stomach 572, 591. 
in cirrhosis of liver, 572 (}K3.^684. 
in duodenal ulcer, 582. 
in gastric ulcer, 572, 5f0. | 

in gastro- jejunal ulcer, .*88. 
in phlegmonous gaalritin 575. i 
in portal, thrombosis, 598. 
in purpura, 572. * ' 

in relation to m/mstruatioi’, 572. 
in splenic anaemia, tS15. 
treatment of, 573. 

Hsematomyelia, 1707-1711. 
aetiiilogy of. 1708. t 

course and ptognosis of, 17U). 
diagnosis of, 1710. 
symptoms of, 1 708-17 10. 
treatment of, 1710. 1711. 

Hsematopolesis, r£]o of stomach in, 553. 

in stools. 605. 

Hsmatoporphyrinuria, 1265. 

* cause.s of, 1265. 
in polyneuritis, 1759. 

Hsematurla. 1263, 1*264. 

Ccauses o(, f263, 1201 1308, v3l4. 
from 13. coli infection, 04, 95. 
in infantile scurvy, 4(!l9. 
in kidney tumoura, 1314. 
in onyalai, 344. 
in 8chi3to3omia.sis, 351. * 

HsBmic murmur in splenic amemia. 815. 
'Haemochromatosls, 687, 688. 
cTtiology of, 687, 688. 
diabetes in, 688. 
diagno.si8 of, 6S8. 
in relation to cancer, 688. 
pfllbology of, 688. 
pigmentation in, 486, 
syniplloms«of, 088. 

Hsmogenla, 800, 805. 

coiutitutional, 806. 807. 

Hsem^loMs rJtlo, in an»mias, 757, 76*2, 
764, 766, 770, 773, 784. 
in anoxaemia, 37ft 
HaBmoElobiD^rla, 1264, 1269. 
epidemic, 779. 

in angio-ncuroiic oedema, 1053. 
in blackwater fever, 232, *233. ‘ 

malarial, 231. 

paroxysmal, 1:^64. ^ 

Hsemogloblnttrlc fever. See Biackwafor 
fever. 

Hmmo-hydrothorax, 1231. 

Hasmolysin, production of in Raynaud's 
disease, 1264. 

HsBi|iolysls, 775. • 

as cause of amemia, 761, 762. t 

immune ferom as caitso of, 23. 
in blackwaSCir fever. 232. 233. 
in fiiala/ia, 227. 


5.79. 

Hsmatoporphyrln 


Haamolffiiis, in relation to jaundice, d6L 
686, 667. 

in .reldtion to leucocytosis, 775. 
Hamolytic anssmia, progressive, in septi- 
(^letnia, 50. 

Hmmopericardium, 946. 

HaDmophilia, 803, 804. 
istielugy of. 803. 

^^rthritis in. 124p. 

calclprlva,' 800.* 

< diagnosis of, 803, 804. 

^e1lille, 807. 

^uthology of, 803. 
prognosis of. 804. 
sex-incidence of. 80JJ. 
s5inptoma of, 803. 
treatment of, 804. 

Haemophilus pertussis, 144. 

Haemophysalis punctata, 364. 

Hsemoplastin in hosmopbilia. 804. 

Haemo - pneumothorax from infection, 
123*2. 

Haemopoietic organs in childhood, lability 
ol, 777. 778, 784. 

Haemoptysis, 1146-1149. 
iiitiology of, 1146, 1147. 
diagnosis of, 1148. 
endemic, 1105. 
from aneurysm, 1027. 
in cardiac failure, 827. 
m His(‘aso of pulmonary artery. 1033. 
in gangrene of lung. 1146, 1159. 
in lieart disease, treatment of, 846. 
in mitral stenosis. 903. 
in paragonimiasis, 1 195. 
in pulnionarv aspergillosis, U91. 
tuberculosis, 1146, 11.47, 1148. 1172, 
1179, 1182. 
treatment of, L 189. 

in spirochwtosis ictero-haiinorrhagica, 
216. 

parasitic, 1195. 
pathologyof, 1147. 
prognVisis of, 1 148, 1 149. 
spurious, 1147, 1148. 
symptoms of, 1147, 1148. 

Haemorrhage, ability to withstaml and 
repair, 762. 

as cause of anasmia, 761. 
cerebral, condjtions of occurrence of, 
1543, ir^44. 

ccrobro- meningeal, 1536. 
effects of, 757, 758. 
in aneurysm, 1021, 10*23. 
in duodenal ulcer, 582. 
in gastric ulcer, 572, 580 ; and acc 
Hflematomesis. 
quinsy, 532. 

relation to anoenetia. 76J. 
in iftcerativo colitis, 634, 63ii. 
intestifial, in typhoid, 78, 8a, m 
meningeal, 1536; (md see' Meningeal 
hiomorrhage. 
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HsmonliagM, manlii^-eerebnL U»39. 
risk of, in removinjn; naso-pl&ryngeal 
fibroma, 1075. • , 

shock in, 757. 

sites of, 1536. 1545, 1546; see also Cere- 
bral thrombosis and Meningeal 
hacmorrhaga • 

tendency to, in acute infoctions, 8il. 

in jaundice, 663. % 

“ the artery of,*’ 1546. • * ^ 

Hemorrhages, capsular. 1546. i 

in acute leukaemia, 7%. 
in acute necrosis of liver, 67 4. 
in amcebicelysentery. 246. 
in aplastic anaemia, 773. 

. in arterial hypertrophy, 1017. 
in cancer of the colon, 641. 
in cancer of liver, 696. 
in cirrhosis of liver, 683, 684. 
in diphtheria, 106. 107, 109, 114, 801. 
jn essential thrum bocy to |)cnia, 805 
in granular kidney, 1287. 
in haemophilia. So3. 
in icterus gravis, 407. 
in infective haeJiiorrhagic jaiiiulice. 
341. 

in kala-azar. 237. 
in Icukicinia. 792, 798. 
in Mediterranean yellow fever, 341 
in rn elapna jieonatorum, 804. 
in plague, 1 68. 
in iwlycyihaemia, 780. 
in purpura, 805, 808. 
in relapsing fever, 219. 
in scurvy, 466, 467, 801. 
in small pox, 298, 299. 
in spirochaetosis ictero-haemorrhagica, 
216. 

in splenic anaemia, 815. 
in whooping-cough, 145. 
in yellow fever, 319, 320. 

HaBmorrhagio capillary toxicosis, 807. 
diathesis, hereditary, 572, 806. 
disease of the new-boriw 804. * 

diseases, 799 -809. • 
blood -platelets in, 800. 
capillaries in, 800. 
endothelium in, 800. 
plasma in, 799, WK). 
jaundice, infective, 340^341. 
pleural effusions, 1231-1233. 
ffitiology of, 1232. 

complications and seq^uelac of, 
1232 * 

course of, 1232. 
diagnosis of, 1232. 
forms of, 1231. 
pathology of, 1232. 

'prognosis of, 1233. 
symptoms of, 1232. 
treatment of, 1233. 
states, symptomatic, 801, 802. 
Hsemorrhagin in snake venoms, 369.v 


Hsemosidlrln, 227, 232, 688. 

Hipmothorax, 123 lei 233. 
mtiology of, 1232. 

Jbm plications and sequelae of, 1232. 
course 1232. 1233. • 

diagnosis of, 1233. 
infection ,m, 1232. 
patholo^ of, d232. 

^ pnigiK^is of, 1233. 
symptoms of, 1232. 
tnfhtlnent of. 1233. 

HJlffkine’s it:ethod of vaccination against 
plague. 169. 

Hair, diseases of the, 1-151-1453. 
distribution, suprarenal cortex in rela- 
tioT| to, 482. ^ 

dyes as causo of dermaiitss. 1371. 

as cause of lead poisoning, 399. 
early greyness and lo.ss of, in Graves’ 
disease, 495. 

loss of, after scarlet fewer. 61. 
in kala-azar, 236. 
in lopr(iS 3 % 131. ^ 

in myxGcJeiMa, 500 ; and see Alopecia, 
in acromegaly, 613. 
in congenital syph-lis, 198. 
in syphilis. 192. 

Haldane’S ^as-analysis apparsllin, 423. 
Hallucinations in (divonic alcoholism, 1801, 
1802. # 

in cocaine habit, 1806.^ 
in confusional insanity. 1794. 
in delirium* tremens, 1799. 
in delusional insanity, 1833. 
in epilepsy, 1628. 1031, 1809. 
in hebephrenia, 1 828, 
in lesions of occipital lobes, 1492. 
in morphinomania, 1804. 
in i',ellagra, 1807. 

in senility, 1844. * * 

of epileptic aura. 1809. 
psycho-motor, 1833. ■, > 

Hallucinatory psychosis, chronic, 1819. 
Hallucinosis, chronic alcoholic, 1802. 

Hand, intcK>.sscal position al', in paAlysis 
agitans, 1621. 

Hands, eczema of, I37t^ 

Handwriting in catatonia, 1830. 

Hanot’s biliary cirrhosis, 673, 689. 

Hansen’s discovery of 11. lopdrae, 131. 
Ha^-bake spleen, ^752. 

Harrison’s sulcus in adenoids, 1073. 

in rickets, 4 <2. 

Harsh breathing, 1057. 

Hassall, corpus, lea of, in the thymus, 488, 
489. 

Hautmalwarf, 145.s. 

Hay asthma, 1127. 
fever, 1067. • 

in relation U> imin unity, lOi 
polypus in, 1007. ^ 

treatment of, 1067. % 

Isay’S test for bile salts in urines 1265. 
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Headache after arsphonamine ^remedies. 
204, 206. t , 

after epilepsy, 1635. 
after vaccine inoculation, 34. v 

as barly symptom in typhoid, 77, 8*2. 
in acromegaly, 513. ' 

in acute poliomyelitis, 268. 275. 
in anoxseraia, 379. « * 

in arterial hypertrophy, 1017. ^ 
in bacillus coli infections, 05. 
in blackwater fever, 233. i • 

in caisson disease, 375. 
in cerebral syphilis, 1581, 1582. 
in cerebro-spinal fever, 151, 152, 153, 
165. 

in ^olera, 102. , 

in Tronic le^d poisoning, 399, 400. 

in dengue, 322. 

in diphtheria, 107. 

in enterogenous cyanosis, 781. 

in erysipelas. 55i 

in gastritis, 574. 

in gAinular kidney, 1287. 

in hydrocephalus in children, 1513, 1514. 

, in influenza, 85, 138, 140. 
in intracranial tumour. 1502. 

decompression for, 1506. 
in letharpe encephalitis, 21^ « 
in malaria, 227. 
in measles, 286. r 
in meningeal iisemorrhage, 1537, 1538, 
1539, 1540. 

in migraine, 1644, 1646. ‘ 

in neurasthenia, 1684. 

• in polycythaemia, 780. 
in rat-bite fever, 220. 
in scarlet fever, 59. 
in sea-sickness, 380, 381. 
in small-pox, 295. 

ii» spirochititosis ictero-hicmorrhagica, 
216. 

in suppurative encephalitis, 1519. 
in syphilis, 193. 
in ^philitic meningitis, 1531. 
in fbxsemic lAdncy, 1272. 
in trench fever, 261. 
in tuberculous m%ningitis, 1526. 
in typhus, *253. 
in uraemia, 1294. 
in yellow fever, 310, 320. 
paroxysmal, 1644. « 

sick, 1644. 
toxaemic, 49. 

Heart affecUons, prognosis in, 829 '832. * 

treatment in, 832-847. 
altematiOll of the, eloctro-cardiographic 
diagnosb of, 998, 999. 
and perleardium, diseases of the, 817- 
1006. • 

aifenrysm of, 952. t 

beats, dr^p^, 863. 
bilocnlar^d^, 959. 

broken, 1013. , 


Heart, changes in beiiberi, 476, 476. 
complications in scarlet fever, 65, 66, 71. 
in Anall-pox, 300. 

conditions, as affected by influenza, 140. 
in Graves* disease, 493, 494. 
in heat hyperpyrexia, 384< 385. 

'in plague, 167, 168. 
in rheumatic fever, 330. 
in septic ondcy?arditis, 893, 894. 
mode ot life \n, 833, 834. 
congenital disease of the, 953-960. 
f sBtiology and pathology of, 953. 
diagnosis of, 959. 
electro-cardiogram of,/)91. 
prognosis of, 959, 960. 

I' symptonus of, 956-959. 
treatment of, 960. 
varieties of, 953-956. 
dilatation of the, 932-934. 
in influenza, 140 ; and see under 
Dilatation of the heart. 
disease and chorea, 1649, 1654. 
and thyrotoxicosis. 962. 
in relation to rheumatism, SS5, 886. 
prognosis in, 829-832. 
treatment in, 832-847. 
importance of, 832. 

disorderly action of, 979 ; and see 

Soldier’s heart. 

displacement of, in hydrothorax, 1231. 
in pleurisy with effusion, 1220, 1221. 
in pneumothorax. 1236. 
by pulmonary fibrosis, 1161. 
dullness in emphysema, 1151. 
in pleurisy with effusion, 1221. 
in pneumothorax, 1235, 1236. 
effects of alcohol on, 389. 
failure, 823-829. 
acute, 823. 

auricular librillation in relation to, 
873. 

auricular flutter in relation to, 878, 
880. 

congestive, 828. 
degrees of, S2S, 1^29. 
hyjiertension in relation to, 960. 
in chronic heart dise.ase, 823, 825, 900. 
in chronic myocarditis, 924. 
in congenital heifi't disease, 957. 
in diphtheria^ 9, 106, 108, 110, 1704. 
in hyperthyroidism, 962. 
in hypertropny, 930, 931. 
in influenza, 140. 
in lobar pneumonia, 1204, 1207. 
in mitral incompetence, 907, 908. 
in mitral stenosis, 903, 904, 905, 906. 
in pneumonic plague, 168. 

* in pulmonary incuinpotonce, 915. 

^ in relation to dili^tation, 888, 933. 
iif relation to passive congestion of 
liver, 670. ^ 

in scarlet fever, 62, 61, 71. 
prevention of, 832. 
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Heart failure, symptoms of, 825- 820. 
treatment of, 843, 844. * • 

fatty degeneration of, in pemvcious 
ansemia, 768 ; and under 
Myocardium. 

• fevo^as affecting, 9. 
fibroid degeneration of the. Seji yryo> 
carditis, chronic interstitial 
functional disorders oLthe, 847-853. 
functional elficlcncy off 82 1. * ^ 

hypertrophy of, 029. 
in hypertensloh, 960-902. 
aetiology and pathology, 960, 901. 
diagnosis of, 962. 
prognosis of, 962. 

symi)toms of, 961, 962. % 

treatment of, 962. 
in hyperthyroidism, 962-964. 
diagnosis of, 964. 
pathology of, 963, 964. 
prognosis of, 964. 
treatment of, 964. 

infarction of the, 974 ; and fiee. Coronary 
occlusion. 

infiuenza as affecting the, 9. 

irregular action of, 851- 8.5.3. 
irritable, 853. 
massage of the, 843. 

murmurs, effect of auricular fibrillation 
on, 874, 

in acute endocarditis. 888, 889. 
muscle in relation to h(‘art f.'iilure. 823. 
824. 

muscle-fibres, fundamental func.tions of. 
818-820. 

nervous control of, 820. 

new-growths of, 953. 
overstrain of, 977. 
jihysiological points as to, 817-821. 
rheumatic infection of, in childiiood, 88.5, 
886 , 

rupture of, 832, 952, 953. 
sounds in acute cndi^cr.rditis. 888 . 
in acute pericarditis„937. • 
in dilatation, 93.1 
in fatty heart, 927, 928. 
in fibroid heart, 925. 
in hypertrophy, 930, 93 1 . 
in mitral incomtfttoncc, 907. 
in mitral stenosis, 905. 
in pneunio- pericardium, 945. 
syphilitic disease of, 

thrombosis of, 1037 ; and see Throm- 
bosis, cardiac, 
trilocular, 954. 

prognosis of, 959. 

woun& of, 962. 

Heart-block, 861-869; and see also AnriiJlflo- 
• ventricular block 
{etiology of, 865. • 

as a sign of myocardial damage, 867. 
bundle-branch, 809. 
complete, 862, 864-868. 


Heart-blOhk, diagnosis of, 866 , 867. ■> 

jn diphtheria, 869 . 
in influenza, 865. 
jb pneumonia, 865. 
in relation to bradycardia, 851. 
intra-veftricular (arborisation), 869, 998. 
partial, 851, 862. 
pathology' of, 365. 
progne^is of, 867. 

' sino-aurieular, 861. 
syftij^toms of, 865, 866 . 

Syphilis as a cause of, 947, 948. 
"treatment of, 867, 808. 

Heat, loss of, 3, 4. 
production of, 2, 3. 
rcgulatioi\of production and loss of. 4. 

Heat centres, 5. ^ 

cramps, 386. 

Heat-exhaustion, symptoms of, 384, 385. 
treatment of, 385. 

Heat-hyperpyrexia, 385. 386. 
treatment of, 386. 

Heat-stroke, age-incidcnce of, 383. ^ 
cause of pyrexia in, 8 , 9. 
choleraic typo of, 386. 
gastric typo of, ‘386. 
pathology of, 384. 
prophylaxis of, 384. 
race incidence of, 383. ' 

sequel sc of, 385.^ _ 

treatment of, 9. 385. 38!?^ 

Heat-Stroke and the effects of heat, 382-386. 
aetiology o5, 382-384. 

Heaving impulse in hypertrophy of heart. 
930. 

Hebephrenia, 1828, 1829. 

Hebetude, mental, in rapid aviation 
ascents, 378. 
in sea-sickness, 381. 

Hebra’s prurigo, 1416. 

Hectic flush of tuberculosis, 1171. 

Heel, painful, 1322, 1345. 

Heliotrope cyanosis in malignant influenza, 
139. 

Helvella esculenta, a poisonous fungu^, 408. 

Hemianesthesia, hysterical, 1675, 1680. 

Hemianopia in apnplex 1548. 
in lesions of occipital lobes, '1492. 

Hemiapraxia, 1568. 

Hemiataxy in cerebellar lesions, 1405. 

Hemiatrophy, facial, 1489. 
of longue, 1485. 

Hemiehorea, 1652. 

Hemi-laryngectomy, indications for, 1089. 

Hemiplegia as sign of lesion of motor area, 
1491. 

atheroma in relation to. 1013. 
carotid, 1452. 1642. 
from birth iftjury, 1755. 
fixjni embolism, 1642. ^ 

hysterical, 1676, 1677. 
diagnosis of, 1676, 1680^ 

^ ill acute poliomyelitis, 275. 
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Httniplegla in apoplexy, 1547, 1fi48. 
in cerebro-spinal f ovir, 1 56. 
in diphtheria. 111. 
in lesions of internal capsule. 1403. 
inteigraine, 1646. '■ 

in septic endocarditis. 894. ^ 
in uraemia, 1294. 
infantile, 1575-1577. • 

jctiology of, 1575. - ^ 

course and prognosis of, 1576, 1577.* 
diagnosis of, 1576. * * 

pathology of, 1575. 1576. 
symptoms of, 1576. 
tre.atnient of, 1577. 

Henoch’s purpura, S07, 808. 

etiology and pathology qf, HOT. 
colic in, 8^. 
diagnosis of, 808. 

in relation to allergic conditions. 807. | 

prognosis of, 808. 

symptoms of,» 808. i 

treatment of, 808. | 

Hepatik abscess, 675 : and Mee Liver, abscess ! 
of the. 

effleleney, impaired, in epitlcm ic catarrhal 
jaundice, 340. 
function, tests for. 661, 664. 
veins, thrombosis of, 670. c • 

Hepatlsatlon of lung, grev. \20O. 

red, 1200. c 

Hepatitis, 671.' * 
alcoholic, 679. 
amoebic, 246, 675-679. • 

a!tiology oL 675. 

• diagnosis of, 677, 678. 
fulminating, 676. 
pathology of, 675, 676. 
progno.sls of, 678. 
symptoms of, 676, 677. 

• treatment of, 678. 
chronic amoebic, 678, 679. 
diagnc>sis of, 679. 
symptoms of, 670 
treatment of, 679. 
enftotle, 329. 

infective, blood-infections causing, 672. 
lymphatic infArtion causiTig, 673. 
secondaty to cholangitis, 673. 
pre-cirrhotle alcoholic, 079, 680. 
setiology of, 679, 680. 
symptoms of, 680. 
treatment of, 680. 
toxle, 672. 

flepato-lentleolar degeneration, 1623, 1624. * 
etiology of, 1623, 1624. 
pathology of, 1624. 
symptoms of. 1624. 

Hepatoptosis, 727. 

Hepatosis, 671. * 

Hertdltary ataxy. See under Ataxy. e 
eerebelUyr ataxy, 1617. 
oedema. Smi Milroy's disease, 
tranemianon of Friedreich’s ataxy, IGi^S. ; 


Heredity, factor of, in gout, 447. 
in idiocy. 1836. 
in.hs^ophilia, 803. 
in relation to alcoholism, 389, 1 797. 
in relation to pulmonary tuberculosis, 
116.5. ^ 

Herilia as result of whooping-cough, 146. 
in telation to acute intestinal obstruc- 
^ tion, 649|.652, 663. 
in rolatioA to pbntonitis, 731. 
of diaphragm, 1243. 

Herpes after arsphenamine remedies. 203. 
febrilis, 1432. 

in ccrebro-spinal fever, 15^ 
in malaria, 228, 229. 
k*. relapsing fever, 219. 
in spirochsetosis ictcro-hannorrhagiiia, 
216. 


labialis in acute gustritis. 574. 

in pneumonia, 1201, 1206. 
of genitals, 189. • 

preputfalis, 1432. 
zoster, 1431, 1432. 

aetiology and pathology of, 1431. 

and varicella, 300, 14.31. 

caused by arsenic, 1431. 

from lesion of geniculate ganglion, 1 476 

of cornea, 1471. 

of fifth nerve, 1471. 

symptoms of, 1431. 

treatment of. 1431. 1432. 

Heterophyes heterophyes, 349. 
katsuradai. 349. 

Heterophyiasis, 349. 

Hexamine as biliary antiseptic, 705. 
value of. in B. coli infections, 97. 

Hibernation in relation to production oi 
heat, 3. 

Hiccough^ epidemic, 1242, 1243. 
in blackwater fever, 233, 234. 
in lethargic encephalitis, 278. 279, 1242. 
in yellow fever, 320. 
simple, 1242. 

Hill, Leonard, his “ Kata ” thennometer, 
383. * 


Hill diarrhoea, aetiology of, 622 
in relation to sprue. 622. 
patholoi^y of, 622. 
prognosis of. 621. 
symptoms of, 622. 
treatment ot. 622. 

Hilum dimple, 1249. 

tuberculosis, 1176. 

HIppuric acid in urine, 1256. 

Hirscbfeld’s bronchioles, llt57. 

Hirschsprung’s disease, 646-648. 
symptoms of, 647. 

* treatment of, 648 ; and see Achalasia 
. of anal sph^oter. 

flistaflllne, in relation to angio-neuroaes, 
*1049. 

the most powerful stimulant of gastric 
juice, 684. 
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Hoaneness, codtinueA, in children, 108?. 
in acute tracheitis, 1098. • • 

in chronic lar 3 nigitis, 1080. • 

in laryngeal paralysis, 1091. 
in lar^^geal tuberculosis, 1084. 
in malig^nt laryngeal tumours, 1088. 

Hodgkin*s disease/ 75?- 754. • 

SBtiological factors in, 75 1, 752. ^ 
course of, 754. 
diagnosis of, 753, flw. • 
mediastinal glands in, 1*249, 1250. 

pressure in, 753. 
pathology of, 752. 
progno^ of, 754 
stages of, 754. 

symptoms of, 752, 753. . , 

treatment of, 754. 
tuberculosi.s in relation to, 75 1 . 

Hoffmann’s bacillus, 105. 
sign in tetany, 1777. 

Homogentisic acid, te.sts for, 437. 

Hong-Kong foot, 1457. 

Booklets, h>'datid, 354, 355, 692. 

Hook-worm disease, 3(>0 ; and see Ancylo- 
stoiniaais. 

Horse serum, toxic idiopathy to, 26. 

Hot-cross bun head in rickets, 472. 

Hour-glass stomach, 593 ; and see Stomach, 
hour-glass. 

Humidity of atmosphere in relation to hcit- 
stroke, 383. 

Humoral theory of immunity, 16. 

Hunger-pain, 58*2. 

Hutchinson’s teeth, 199. 

Hyaline degeneration of lymphatic glands 
in Hodgkin’s disease, 752. 

Hydatid cysts, 355, (>92. 

compressing the cord, 1689. 
ilcvelopment of. 354, 355, 692. 
of liver, 692. 

rupture of, 693. 
of lungs, 1196. 
of mo&astinum, 1253. 
of pancreas, 721. , • 

of peritoneum, *774. 
symptoms of, 355. 
treatment of, 355. 

disease of heart and pericardium ,953. 
of liver, 692 ; 3id see Liver, hydatids 
of. 

of lung. 1196. 1197^ 
of pleura, 1239. * 

fluid, 355, 692. 

parapleural, 1239. • 

precipitin serum reaction for diagnosis 
of, 694. 

thrill, 355, 693, 1197. 

tumour, 693. • 

Hydatids in relation to jaundice, 662, 693. 

Bydnocarpus oil in leprosy, 133. • % 

Hydrarthrosis, intermittent, 134f, 1342. 
peri<xlic, with circumscribed mdema, 
1052. 


Hydroa Mllvale, 1372. 
gestatlonls, 141i^ 

*h8Bmatoporphvriiiuria in, 1372. 
Hydrocele, syphilitic, 196. 

Hydrocephalic cry, the, 1526. , 

type oftdiocy, 1839, 1840. 
Hydrocephalus, 1507-1516. 
astiology^f, 1507, 1508. 
cerob^-spinm fluid in, 1508, 1609, 

• •l5IO. 

cMnipal groups of, 1507. * 

• congenital deformities associated with, 

• 1507, 1508. 

diagnosis of, 1515. 

in cerebro-spinal fever, 155. 166. 
in post-b^sic meningitis, 155. 
injury in relation to. 1508. • 

operative measures for, i516. 
pathology of, 1508-1511. 
prognosis of, 1515. 
symptoms of, 1512^-IJ)15. 
syphilis in relation fo. 1508. 1515, 1531. 
treatment of, 166, 16.'. 1515, 15#6. 
Hydrochloric acid, excretion of. into 
stomach. 427. 

in gastric jufee. 553. * 

in relation to h.T.moglobin foriiLatioii. 

dip. 

in treatment of anaemias, Oil. 
of gastric juice, action of, on bacteria. 

523, 5537 660.ih*«^iS 
use of, in chronic gastritis, 578. 
Hydrogen-ion concentration of blood, 420, 
427. 

Hydronephrosis, 1310-1312. 

eetiology of, 1310, 1311. 

Hydronephrosis, congenital, 1310. 
course of, 1311, 1312. 
diagnosis of, 1312, 
intermittent, 1311. 
pathology of, 1311. 
symptoms of, 1311. 
treatment of, 1312. 

Hydropericardium, 944, 945. 
jctiology of, 945. • 

symptoms of, 945. 

Hydrophobia, 316-318» 
mtiology of, 316, 317. » 

diagnosis of, 317. 
incubation period of, 317. 
invasion stage of, 317. 
paralytic stage of, 317. 
prognosis in. 317. 
specillo therapy of, 317, 318. 
stage of excitement in, 317. 
symptoms of, 317. * 

transmission of, 316. 
treatment of, 317, 318. 
virus of, 346, 317. 

Hydrops asthmatlcus, 474. 

Hydrothorax, 1230, 1231. 
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HyArothorax, pathology of, I2S0, :23l. 
symptoms of, 1231. 
treatment of, 1231. 

H^raesthesia in hydrophobia, 317. 
in rabies, 317. 
in tabes, 1593. 
in trvpanasome fever, 242. 
of slun, 1303. 

in herpes zoster, 1431. 
pharyngeal, 537. 

right iliac;* in acute appendicitis, 65.0. 
Hyperalgesia in trench fever, 261 , 262. 
Hyperbilirublnsemla, 664. 

in malaria, 227, 228. 

Hyperehlorhydrla, 555. 
in relation to gastric and diiof^lennl ulcer. 

’ 555, 556, 558, 581. 
oral sepsis in relation to, 523. 
physiological, 555. 556 
rencx, 556. 

. results of, 557, 5,58. 
symptoms of, 557. 
toxic,' '555. 

Hyperglycsmia in anoxaemia, 378. 
Hyperidrosls, 1361, 1362. 
caused by arsenic, 14011 
in erytbroinehilgia, 1054. 
situations affected by, 1361, J362. 
treatment? of, 1362. 

Hj^rkeratosls, 1360. 

from s/d. 

from bromides, 1409. 
in pityriasis rubra pilaris, 1*135. 
of soles in arsenical poisoning, 1760 
Hypernephroma, 1313. 

Hyperpiesia, 1016, 1017, 1018 , lou. 
and chronic interstitial nephritis dis- 
tinguished, 1044, 1045. 
Hyperpituitarism in acromegaly, ol2. 
Hyperpnoea, 1056. 
in acidaBmia, 427. 
in altitude sicknes.s, 378. 
in diabetic coma, 427, 436. 

Hyperpyrexia from heat, 385. 
in a^plexy, h548. 
in blackwater fever, 233. 
in cholera, 102, 1C3. 

in epidemic diarrhoea in children, 
619. 

in febrile diseases, induced by heat- 
strokef, 385. 
in ii\fluenza, 142, 143. 
in tetanus, 120. 
in typhus fever, 255 
rheumatic, 331. 335. 

Hyper-resonanee of ehest, 1057. 
HyperseeretloD, gastric, 555. 

in relation to appendicitis, 659 ; ami 
see Hyperemorhydriu. 

Uypenthenle gastric diathesis, 554, 556. 

in relation to gastric and duodenal 
iilcbr, K58, 679. 
short stomach in the, 726. 


I Hypertension, arterial; 1044^1047. 

. diagAbisis of, 1044, 1045. ■ 

! effects of, 960, 961. 

j heart in, 960 ; and see Heart in hyper- 
tension. 

i symptoms of, 1044. 

i.-eatment of, 1045-1047. 

; Hypert^,ermla, 1, 2. 

physiological, 9. 

Hyperthyroidism, *591 ; and see Graves' 
disease. 

hjood-prossure in, 963. 

' masked, 963. 

. Hypertrichosis, 1453. 

; Hypertrophic sclerosis of brain, I S37. 

I Hypp;‘tropby, cardio vascular. 1016. 

; of auricles, 931. 

of the heart, 929-932. 

; ictiology of, 929, 030. 

concentric, 929. 
diagnosis of, 931. 
dilatation with, 929, 931. 
clcctro-cardiogram of, OSS -090. 
cxcentric, 929, 932. 
false, 924. 

' hypertension in relation to, 960. 

irichronio parenchymatotis nnphriti‘4. 
j 1279, 1281. 

in granular kidney, 1287. 

' in mitral incoinpeterusc, 907. 

' in pulmonary incompt‘tcuco, 915. 

I in relation to compensation, 825. 

in secondary contracted kidney. 1281. 
kinds of, 929. 
pathology of, 929, 930. 
pericardial adhesions in relation to, 

• 941. 

prognosis of, 93J. 

.symptoms of, 929, 930. 
treatment of, 931, 932. 
of left ventricle, signs of, 929. 930. 
of the os calcis, cndc.mic. 343. 
of the thymus. See Thyinus, hypcT- 
; trophy of. 

j Hyperventilation in relation t«> epilepsy. 

1627. 

I Hyphomycetldae, 176. 

I Hypnotics for delirium tremens, 1800. 

; in cardiac failure, 8-, 4, 845. 

Hypnotism in psj^chof hcrapy. 1854. 

! Hypochlorhydrla, 656, 557. 
results of, 558, 659. 

Hypochondria, 1684. 
i Hypodenna bovls, 366. 

I lineatum, 366. 

I Hypoglycaemia, 433. 
j in Graves* disease, 497. 
inpyollow fever, 319. 
symptoms of, 434. 

'.f tllfeaUient of, 4?14. 

; Hyi^paratbyroldlsm, 508, 509. 

I diamosis of, 509. 

{ pathology of, 508, 509. 
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H^paratl^nMism, prognosia 509. 
syikiptoi^s and complications ^off 509. 
treatment of, 509. ^ , 

Hypophysial caehexia, 518. 

Hypopituitarism in dystrophia adiposo- 
. ‘ genitalis, 515. 

Hyposecrptlon of gastric juice, 656 ; ^ and 
. see Achylia gastrica. J 
Hyposthenic gastric dlatliesls, long stomach 
in the, 554. • * ’ 

habitus, 724, 725. 

Hypotension, arterial, 1043, 1044. 
aetiology and pathology of, 1 043. 
symptoias of, 1043. 
treatment of, 1043, 1044. 
Hypothyroidism, 499-503. * • 

anidrosis in, 1360. 

Hypotonia in cerehellar lesions, 1495. 
Hysteria, 571, 1670-1(»82. 
absence. of signs of organic disease in. 
• 1671. 

aetiology of, 1671. 
course and prognosis of, 1 680. 
defence. 1673. 
diagnosis of, 1679, 1680. 
disorders of lioaring in, 1675. 
disorders of scrisibility in, 1675. 
electrical rea‘-tinns in, 1674. 
mental <‘ondition of, 1671, 1673, 1674. 
modern conceptions of, 1071-1673. 
paralysis ill, 1676, 1677. 

diagnosis of, 1676, 1677, 1678, 1679. 
pathology of, 1 67 1-1673. 
prognosis in, 1671, 1680, 1681. 
payijlio-analytic treatment of, 1682. 
roOexos in. 1676, 1677, 1679, J6S0. 
rotcMitioii. 1673. 

speech disorders in, 1557, 1675. 
suggestion treaf. merit of, 1681. 
symptoms of, 1673-1680. 
treatment of, 1680-1082. 
visual disorders in, 1074, 1675. 
war experiences in relation to, 1671, 
1672. . • 

Hysterical anorexia, 568-570. 
jetiology of, 568, 5(j9. 
symptoms of, 509. 
treatment of, 5C^, 570. 
anuria, 1261. 
fits. 1678, 1079. • 

differentia! diagnosis of, 1679, 1680. 
paralysis, 1676, 1677. 
polyuria, 516. 
pseudo-constipation, 60S. 
spasm of diaphragm, 568. 
spasm of oesophagus, 542. 
spine, 1077. 
tremor, 1678. 
voi^ting, 571, 572« 
treatment of, 572. 


Ichthyosis, 1360, 1361. 
sDtiology and pathology of, 1360. 
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Ichthyosil, congenita, 1360. 

Jiystrix, 1361, J448. 
sym ptoms of, 1361. 
ireatment of, 1301. 

Icteric fevM of Carter, 218. 

Icterus. 66 r ; and see Jaundice, 
gravis, 341), 405, 407. 
in epidemic r.atarrha1 jaundice, 340. 

^ s 5 nniptoms of, 407. 

toxic symptoms after arsphonainine 
* • remedies simulating, 4i)7. 
Neonatorum, familial, 667^ 776. 

Idiocy, 1835-1843. 

letiology of, 1836, 1837. 
amaurotic family, 1573-1575. 
congenita V 1572. 
cretin type of. 1837, 1830* 
definitioiLS of. 1835, 1930. 
hydrocephalic type of, 1839, 1840. 
microcephalic, 1572, 1839. 
mongol type of, 1837, 4838, 1839. 
pathology of, 1 837. 
restless, 1572. 
symptoms of, 1837, 1838. 

Idioglossla, 1567. • 

Ileal stasis, diagnosis of, 609. 
in (dironic appendicitis, 660. 
stomaclf,*599, 600. * , 

lleo-caecal sphincter, r61e of, in relation to 
infcctionj032. ^ 

-colitis, acute, 618. ' 

in wliooiiing-cough, 146, 147. 
-colostomy for cancer of colon, 643. 
Ileostomy for intractable dysentery, 101. 
Ileus, chronic duodenal, 597, 598. 
Imagination, activity of, in mania, 1815, 
1816. 

Imbecility, 1835. 

moral, 1835, 1840, 1841. ^ 

Immune sera against meningocoeeus, '150. 
properties of, 22-26. 
therapy, 29 48. 
available remedies in, 29. 
nhoice of remedj’^ in, 31 
Immunisation, active. 19. * 

Immunity, 15-26. 
acquired, 19-22. 
active, 19. 

in relation to vaccine therapy, 19. 
methods of producing, 19, 20, 29. 
dillular theory of, 16. 
definition of, 15. 

factors determining differences of, 15. 

humoral theory of, 16. 

in acute poliomyelitis. 268, 276 

in diphtiicria, 104. 

in nfeasles, 283, 289, 200. 

in whooping-cough, 144. 

individual, 16. 

leucocytes in relation to, 16, 17 . 
natural, 16-18. « 

mechanism of, 16, 16. ^ 

» opsonic theory of, 17. 
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Immunity, passive, 10. 

in relation to serunr therapy, 19, 29.r 
produced by filter-passers, 27. 
racial, 15, 75. * 

stimulin theory of, 17. ^ 

Impetigo, Bockhart’s, 1385, 1386. 
bullosa, 1383. r 

circlnata, 1383. ' 

contagiosa, 1382, 1383. « 

as a cause of bald patches, 1453.^ 
diagnosis of, J 383. ^ 

pedicuH in relation to, 1383. 
symptoms of, 1382, 1383. 
treatment of, 1383. 
pityroides, 1385. 

Impotence in acromegaly, 512:’ 
in basophil ifTlenoina syndrome, 517. 
in chronic lymphatic leukaemia, 794. 
in diabetes, 436. 
in hyperthyroidism, 495. 
suprarenal in relation to, 483. 

Impulses, morbid, in psychasthenia, 1848. 
Inclusion bodies, 27. 

in nerve cells in acute poliomyelitis, 
‘ 266. < 

Incompetence, relative, 900. 
cau.se8 oU 900. , 

dilatation in causation of, ^933. 
mitral, 906-908. 
puln^.fjv ^ 9r^>. 

tricuspid, 91 6-9 18. 

Incontinence of urine and faeces in epilepsy, 
1635. 

in lathy rism, 409. 

*Inco-ordination in chorea. 1653. 

Indican in urine, 1256, 1257. 

test for, 1256. 

Indloanurla, 1256. 1257. 
in acute intestinal obstruction, 652. 
in' acute peritonitis, 733. 
in co^usional insanity, 1794. 
in heat'Strbke, 384. 

Indigo-carmine for testing individual 
kidney function, 1259, 1260. 
Industrial risks of poisoning, 395, 398, 401. 
Infant, heat regulafjon in the, 4. 

Infantile conyulslons, 1625. 
hemiplegia, 1575-1577 ; and see Hemi- 
plegia, infantila 

paralysn, 264; and see Poliomyelitis, 
acute. 

Infantilism, intestinal, 623. 

Infarct, definition of, 1036. 
hmmorrhagie, 1036. 
white, 1036. 

InfaretSon of heart, 974 ; and set under Heart 
of lungs, 1 139 ; and see under Lungs. 
Infai^ in endocarditis, 8S7<,888. 
of wpleen in typhoid, 76. 
pulmonary, 1037, 1130, 1140. 
in arte^.pyttmia, 52. 
in heart fimure, 827« 
in typhus fever, 266. ' 


Inf eetlng organisms, dose of, 12. 

Infeetioi|j 10-15. 

as cause of ohronio catarrhal colitis, 633. 
gonococcus, 72-74. 

immunity as result of recovery from, 19. 

in. relation to arthritis, 1322,<'1330,‘l332. 

path of, 12. 

pnedmococcus, 71, 72. 

i^eptic, au^mia^, 761. 

source of, 12. 

spreading, in intracranial abscess, 1517, 
" 1518. 

streptococcus, 53, 54. 
susceptibility to, 12. ® 

vitamin lack in relation to, 460. 
terminal, 53. 

Infections, acute local, immune therapy of, 
44. 

local, in relation to septiciemia, 50. 
thrombocytopenia in, 801. 

Infective haemorrhagic Jaundice, 340, 34K 
Influenza, 136-143. 

I acute necrosis of liver as scqtiel of, 673. 
acute tracheitis in, 1097. 1099. 
iBtiology of, 137. 
age-incidence of, 137. 
and cerebro-spimil fever, 160. 
and disseminate sclerosis, 1603. 
j and lethargic encephalitis, 277. 

complications and sequoias of, 139, 140. 
definition of, 136, 137. 
diajjnoisoP, 140, 141. 
drug-treatment of, 142. 
febrile type of, 138. 
gastro-intestinal type of, 139. 
general management of, 141, 142. 
immune therapy of, 141, 143. 
malignant type of, 130. 
mortality, 141. 
myocarditis in, 920, 921. 
nervous type of, 139. 
prophylactic use of vaccines in, 34, 41, 
J41. 

prophylaxis of, '141< 
respiratory type of, 138. 
secondary infections in, 40, 41, 137. 
streptococcus in, 64, 137. 
s^ptoms of, 138, (')39. 
the pandemic outbreak of, in 1918-19, 
137, 143^ 

toxic cases, 13%: 142. 
treatment of, 141-143. 
vaccine treatment of, 41, 42. 
variations in virulence of type, 137. 

“ War Office formula ’* for prophylactic 
vaccine for, 41. 

** l^ifluenzal heart,’* the, 140. 

** meningitis/* 162, 1529, 1630. , 

InhalaflOttS for bronciieotasie, 1134, 1135. 
for brocichitie, IJIO, 1112, 1115, 1119. 
for pulmonary tuberculosis, 1185, 1186. 
Inheritance in relation to tubercular in* 
feotion, 125, 126. 
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Inman's olassification of stag^^f tuber- 
culosis, 1178, 1179. 

Inoculation with small -pox, 303. * • 
Insanities of involution, 1843' 1 846. 

of toxic and infective origin, 1792. 
Insanity, adolescent, 1825. 
associated with arterial disease, i845, 
1846. • 


cerebral vascular lasions^ 1846. ^ 

confuslonal, 1792'179T 
acute, 1795-1797. 
pathology of, 1795. 
symptoms of, 1795, 1790. 
treat Aent of, 1790, 1797. 
aetiology of, 1793. 
course of, 1794, 1795. 
diagnosis of, 1795. 
prognosis of, 1795. 
symptoms of, 1793, 1794. 
treatment of, 1790. 

• delusional, 1832-1835. 
aetiology of, 1832. 
course of, 1834, 1835. 
symptoms of, 1833, 1834. 
treatment of, 1835. 
epochal, 1820-1823. 
maniacal-depressive, 1817, 1818. 
of doubt, 1848. 
of lactation, 1825. 
of pregnancy, 1823, 1824. 
puerperal, 1824. 1825. 

Insect bites and stings, 365, 1403. 

as cause of anaphylactic symptoms, 


365. 

as cause of angio-neurotic a'dorna, 
1053. 

as cause oi cavernous sinus throm- 
bosis, 1038. 
treatment of, 365. 

Insects, diseases due to, 366, 367. 

Insomnia in corebro-spinal fever, 151, 15— 
in influenza, 142. 
in lethargic encephalitis, 279. ^ 

in pneumonia. r2(y , \^0T. 
in typhus, 253, 254, 256. 257. 
in yellow fever, 320. 

Inspection of chest, 1056, 1057. 

Insulin, 432. 713. . 

action of, in diabetes, 433, 434. 
and glucose in angina ^pectoris, 973. 
dosage of, 433, 441, 4*. 
effects of overdose of, 433. 
iii Graves* disease, 497. 
in heart failure, 841. • u 

in relation to the prognosis of diabetes, 
438. 

properties of, 432, 433. • 

^^’ent by. 441 , 4 ^, 444 , 

445. • 

with dextrose in necrosis of livw, 676. 
|n «.niietnnl powers, epilepsy in relation to, 
1636, 1806. 


IntelUgeiAe tests, 1638 * 

Iqtentlon tremor iinierebnd diplegia, 1572. 
in disseminate sclerosis, 1605. 

• in Wodreich’s ataxy, 1614. ^ 

Intermission of pulse, 852. 

Intermittent claudication, 1019; and see 
Cli^fidicatiou, intermittent, 
fever, 224. • 

^hydraiihrosis, 1341, 1342. 

Internal capsule, localisation o^ lesions of, 
^ 1493. 

Iiperosseal position of fingers in* hysteria, 
1677. 

Interrupted breathing, 1057. 

Interstitial neuritis. See under Neuritis. 
Intertrigo, U7L. 

Intestinal anthrax, 123. 
antiseptics, 1303. 

carbohydrate dyspepsia, 630; and see Car- 
bohydrate dyspepsia, intestinal, 
flora in relation to infection, 12. 
indigestion, chronic, 622. 

Infantilism, 622, 623. 

Infection in tuberculosis, 125. 
infections, achlisrhydria predisposing to, 
559. 


Intoxication by B. coli. 93. ^ 
lesions ifltiprue, 624, 625. ' ' , 
motor functions, examination of the, 
602-604. • # 

movements, 599, 600. " m 
excessive stimulation of, 617. 
obstruction, acute, 648-654; and see 
Obstruction, intestinal, 
sand, 628, 629. 
sepsis, 1336. 

stasis in relation to constipation, 606, 
607, 648. 

stricture, spasmodic, 606. ^ 
toxaemia, 414. * 

ulcers in amoebic dysentery, 245, 246. 
in bacillary dysentery, 98* lOCf 
in kala-azar, 236. 

Intestine, small, protective ^61e of stq|aach 
to, 553, 566. 

Intestines, actinomycosw of, 177, 178. 
albuminuric ulceration of, 1^95. 
diseases of the, 699-661. 
examination of the, 601-604. 
functional disorders of the, 606-632, 
•divisions of the, 599. 
h»morrhage from, in paratyphoid fever, 
91. 

in typhoid, 78, 80, 86. 
motor functions of, 602-604. 
organic diseases of the, 632-661. 
palpation of, 602, 603. 
perforation of, in paratyphoid fever, 91 
in typhoid, 78, 79, 80. 86, 89. , 

► sigmoiuoscopic examination of, 606, 

' small, 699. • 

ulceration of, in typhoid,*^6, 79. 
•X-Ray oiuimination of, 602, 603. 
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Intoxication as cause of mental confusion, 
1793. • I 

Intracerebral administration of anti-menin- 
gococcus serum, 169. ' 

of anti- tetanus serum, 46. ^ 
Intracranial abscess, 1617; and see En- 
cephalitis, Buppnratire. 
blood-pressure, 1534, 1635. 
tumours, 1496-1507. ^ , 

aetiology of, 1496, 1497. ^ 

course and prognosis of, 1505,^150^ 
diagnosis of, 1504, 1505. « 

focal signs of, 1503, 1504. 
general manifestations of, 1 500. 
mental symptoms of, 1502, 1807. 
operation for, 1506, 1507t 
papillcedelha in, 15()0-1502. 
pathology of, 1497-1499. 
risks of lumbar puncture in, 1504. 
symptoms of, 1499-1504. 
treatment of,' 1606, 1507. 
IntraiMiscular use of diphtheria antitoxin, 
116. 

of mercurial preparations in syphilis, 
207, 208. 

Intrasplnal therapy, 1579. 

Intrathecal administration of anli-menin- 
gococcus serum, 164.'' 
of immune sera, 32, 38. 
use of irV 1 "f *ifltito’-\in, 121. 
Intratracheal injections for bronchiectasis, 
1134. 

Intravenous administration ot immune sera, 
32. 

use of iodides in syphilis, 211. 
mercury in syphilis, 207. 
quinine in malaria, 230. 
vaccines, 32. 

Intra-ventrlcular heart-block, 869. 

electro-cardiogram of, 998. 

Intubl^on in diphtheria, 116, 117. 
in laryngCal stenosis, 1096. 
in thymic dyspnoea, 484, 490. 
intuesusceptlop, 645, 646, 649, 650. 
acute, 649, 650. 
causes of, 645, (M6. 
chronic, Q45, 646. 
aetiology of, 640, 645. 
symptoms of, 646. 
varieties of, 650. 

Inunction mercurial treatment, 207, 2i4. 
Involution psychosis, 1811. 

Involutional schizophrenia, 1744. 
lodamocba htttschlll, 247. 
lodldn-calclttm lodo-rlclnoleate, in leprosy, 
133. 

Iodide eruptions, 1409, 1410. 
of potassium, in actinom^^cosis, 179. 

• in lead i^isoning, 400. 
in syphilis, 211. 
test of rtaal efficiency, 1258. 

Iodides in iyphilitic vascular disease, 
1009. 


Iodine, COUosol, in lethargic encephalitis, 
283. 

content of thyroxine, 492. 
deficiency as a cause of goitre, 503, 
504. 

nascent, in pulmonary biberoulosis, 
1185. 

pre^rations for syphilis, 210, 211. 
pse of, in goitrep 605. 
in Graves’ disease, 496, 497. 

* lodlsm, 092. 
loho-bismitol, 209. 

-bismuthate of quinine, 213. 

Ionisation treatment of arthritis, 1341. 
Ipecacuanha in aincsbic dysentery, 247. 
Iridb-cyclitls as a complication of mumps, 
313. 

oral sepsis as a cause of, 523. 

Irish race in relation to tubercle, 126, 
1165.' 

Iritis, gonococcal, 74. 

vaccine therapy of, 41. 
in congenital syplulis, 198. 
in relation to gonococcus infection, 73, 
74. 

Iron, assimilation of, stomach conditions 
affecting, 653, 559. 

deposit of, in htemochrumatosis, 088. 
in achlorhydric ana^nia, 766. 
in chlorosis, 764. 
in erysipelas, 56. 
in nutritional anaemia, 764. 
in pernicious anaemia, 770. 
preparations of choice of, 810. 
value of, in antemias, 764, 810. 

Irregular action of heart, 851-853. 
in auricular fibrillation, 873. 
prognosis of, 852. 
significance of, 852. 
types of. 851, 862. 

Irregularity, sinus. See Sinus irregularity 
Irritable heart, 853. 

of jSoldlers, 979; and see Soldier’s 
heart. ” , 

Ischsemic fibrosis, 923, 1017. 

Itch, dhobie. See 'linoa cruris. 

Itching in atripHcism, 410. 
in pediculosis, 1405. 

reUef of. 1378. 1379. 

Ixodes holocyclusi 364. 
rlclnus, 364. • 

Jacksonian fits, 1628, 1630. 

for occipital localisation, 1492. 
in cerebral syphilis, 1683. 
in intracranial tumour, 1503, 1504. 
in lesions of motor area, 1491. 
in lesions of prefrontal lobes, 1491. 
Jdequpt’s erythema Infantum, 1371, 1372. 
Jaetltatlqn in epilepsy, 1629. 

Jaffe's test for oroatinin, 1255. » 

Janet’s test of sensory loss, 1675. 
views on hysteria, 1072. 
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Japanese lacquer, demiatitis from, 13^0. 
river fever, 268, 259. • • 

aetiology, 258. 
diagnosis of, 258, 259. 
pathology of, 268. 
prognosis of, 259. 
symptoms of, 258. 
treatment of, 259. 

Jargon aphasia, 1561.^ 

Jarisch-Herxheimer re^tioif, 205. 

Jaundice, 661-670. 
acholuric, 667 -669, 775. 
aetiology of, 667. 
diagiKpis of, 668. 
fragility of red corpuscles in, 668. 
pathology of, 667, 668. 
prognosis of, 668. 
treatment of, 668, 669. 
aetiology and jiathology, 661-663. 
after ,ars phenamine preparations, 204, 

, 205; 407. 

prevention of, 205. 
canine, 215. 
catarrhal, 669, 670. 
aitiology of, 406, 662, 669. 
diagnosis of, 670. 
in indiienza, 139. 
pathology of, 406, 669. 
symptoms of, 669, 670. 
treatment of, 670. 

chronic splenomegalic haemolytic, 667- 
669. 

course of, as guide to diagnosis, 665. 
diiignosis of, 664-666. 
duo to ascaridcs, 363. 
epidemic, 338. 

catarrhal, 338 ; and see Epidemic 
catarrlial jaundice, 
faeces in, 663. 
familial, 607. 

haemo-hepatogenous, 406. 

poisons causing, 406. 
haemolytic, 061. 
hereditary, 667. • • 

in acute nocrosil of liver, 073. 
in cancer of gall-bladder, 711. 
in cancer of liver, 662, 695, 696. 
in cancer of the pancreas, 663, 722. 
in cancer of stomach, 602. 
in cholecystitis, 702.^ 
in chronic pancreatiUs, 718. 
in cirrhosis of liver, *83. i 

in congestion of liver, 671. 
in epidemic catarrhal jaundice, 339. ' 

in gall-stone disease, 662, 702. 
in gout, 453. 
in heart failure, 827. 
in hydatids, 662, 693. 
id infants, simplq, 666, 067. 
setiology of, 666. 

.diagnosis of, 667. . 
pathology of, 666 
prognosis and treatment of, 667. 


JaundlCh in induenza, 139. 
in Hodgkin’s disease, 763. 

* in kala-azar, 237. 

0 in malaria, 228. 

in the newly born, 666. 
in parAvphoid fever, 91. 
in portal pyaemia, 61. 
in porttiff pylephlebitis, 699. 
in rc^psing fever, 218, 219. 

' in f^irochsDtosis ictero-hcemorrhagioa, 
• t 215,216. 

• in syphilis of liver, 690, 691. 

' in tricuspid incompetence, 917. 
in typhus fever, 255. 
in yellow fever, 319, 320. 

Infective 661. 
aetiology of, 062. 
haemorrhagic, 340, 341. 
obstructive, 662, 663. 
pathology of, 661-663. 
pruritus in, 664, 13tyi. 
recognition of, 664. 
symptoms of, 663, 664. 
syphilitic, (>90. 

toxic, 204, 205. 339, 405, 406, 407, 661. 
and infective hepatic, 661, 662. 
aetiology and pathology of, 661, 662. 
trcatiivqpt oi^ 666. 
urine in, 663. * 

van den Bergl^ reaction in, 064, 

Jaw, alfcetion of, in aft/aomycosis, 177. 
Jejunostoiny in acute dilatation of stomach, 
597. 

Jellink’s sign in Graves’ disease, 494. 

Jews, frequency of amaurotic familial 
idiocy in, 1673. 
of chorea among. 1 648. 
of diabetes mellitus among, 429. 
of hysteria among, 1671. 
of pentosuria in, 446. • . 

of Raynaud’s disease among Polish, 
1051. , e 

liability of, to Graves’ disease. 492. 

to thrombo-angitis obliteraas, 1010. 
relative immunity of? to puAionary 
tubercle, 126, 1165. 

Joest-Degen bodies ofSHoma virus disease, 
266. • 

Jolfroy’s sign in Graves* disease, 494. 

Joint lesions in imdulant fever, 171. 

•pains ill Henoch’s purpura, 808. 
in rheumatic fever, 329, 330. 
in acpticsemia, 51. 
in uiidul ant fever, 171. 
swellings accompanying toxic rashes, 
1053. 

symptoms in serum sickness, 33. 

Joints, aifections of, in hsemophilia, 803. 
in syphfKs, L95. 

diseases of the, 1321-1342. * 

hsemorrhages into, in hsemophilia, 803. ' 
Jousset's “ inoscopy,” 12lj3. • 

, Jugular pulse in heart disease, 916. 
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Juxta-artieular nodes^ *224. ^ 

{etiology of, 224. c 
dia^osis of, 224. 
pathology of, 224. 
prognosis of, 224. 
symptoms of, 224. 
treatment of, 224. 

11 

Kabure disease, 350. . 

Kahler*s disease, 798, 799. 

Kahn reactioh for syphilis, 188. 189. v. ^ 
Kakkd, 474. « 

Kala-azar, 235-239. 

«3tiology of, 235, 236. 
complications and sequclse of, 237. 
course of. 237. , 

diagnosis of, 2^7, 238. 
geographical distribution of, 235. 
mortality in, 237. 
pathology of, 236. 
prognosis of, 238. , 
prophylaxis in, 238. 

8\^llpt(Jhla of, 236, 237. 
transmission of, 235, 236. 

, treatment of, 238, 239. ^ 

Kaposi, multiiile idiopathic sarcoma of, 
1446. 

“ Kata ” thernfonieter. Hill’s, 383^' 
Katayama disease, 351. 
formosana in relation schistosomiasis, 
350. ' 

nosophora in relation to schistosomiasis, 
350. 

Kayser-Fleischer zone of corneal pig- 
> mentation, 1623. 

Kedani mite disease, 258, 259. 

Keen’s operation for spasmodic torticollis, 
1662. 

Keloid, 1445. 

Kerandel’s sign fti African trypanosomiasis, 
242. 

Keratitis in congenital syphilis, 198. 
in small -pox, 300, 304. 

Keratodermia blennorrhagioa, 1323. 
Keratofia, senile,* 1342. 

Keratosb, follicular, in scurvy, 466. 
gonorrhoeal, 1429. ^ 
pharyngis, 5S8. 

Kerion celsi, 1396. 

Kernig’s sign ih acute poliomyelitis, 269, 
275. « 

in cerebro-spinal fever, 151. 
in lethargic encephalitis, 281. 

Kerose,” 1362, 1392. 

Ketogenle diet in coliform infections, 96. 
Ketonuria, 1266, 1267. 
causes of, 1266. 
testa for, 1266, 1267. 

Ketosis, 427. * 

KharsNan. 201. 

Kharsulphan in sy];>hilis, 202. 

Kidney, adeno-cavcinoma of, 1313. 
adenoma of, 1313. « 


Kidney, amyloid, 1298. 
atherom&tdus, 1291. 
benign giX>wths of tbe, 1313. 
the cardiac, 1269. 

circulatory disturbances of, 1269, 1270. 
coliform infection of, acute, 94^ 
congestion of, 1269, 1270. 
cysts cf the, 1315, 1316. 
diphtheritic lesion|> of, 106. 
disease in rblatidh to oirrhosis of liver, 
. 685, 687. 

direases, classification of, 1271. 
diseases of the, 1254-1320. 
effects of alcoholic excess on^90. 
embryonal adeno-myosarcoma of, 1313. 
function, ‘estimation of, 1267-1260. 
function of individual, estimation of, 
1259, 1260. 
granular, 1286. 
hypernephroma of, 1313. 
hyperpietic, 1290, 1291. ^ 

pathology of, 1290, 1291. 
in relation to regulation of blood, 426. 
infarction of, 1270. 

in septic endocarditis, 894. 
lardaceous disease of, 1298-1300. 
flstiologyof, 1298. 
pathology of, 1298, 1299. 
symptoms of, 1299. 
treatment of, 1299, 1300. 
large white, 1279. 

lesions of, in blackwater fever, 232. 
in diphtheria, 106. 

in spirochsDtosis ictero-hsemorrhagica, 
215. 

in yellow fever, 319. 
malignant tumours of, 1313, 1314. 
movable, 1316-1320. 
setiology of, 1317. 
and neurasthenia, 1318. 
diagnosis of, 1319. 
pathology of, 1317, 1318. 
symptoms of, 1318, 1319. 
treatifient of, 1319,^ 1320. 
visceroptosis in rela'tion to, 1317, 1318. 
myelin, 1273. 

polycystic disease of the, 1315, 1316. 
polycystle disease of the, aetiology and 
pathology of, T3l6, 1316. 
symptoms o( 1316. 
sarcoma, 1313. 

secondary contracted, 1281-1286. 
diagnosis of, 1282. 

* pathology of, 1281. 
prognosis of, 1283. 
symptoms of, 1281, 1282. 
treatment of, 1283-1286. 
setfUe, 1291. 

^ pathology of, 12^1. 

4 symptoms and diagnosis of, 1291. 
t0X8Bml<1271-rl273. 
etiology of, 1271. 
diagnosis of, 1273. 
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Kidney, toxaamle, pathology of. 1271, 1272. 
prognosis of, 1273. 
symptoms of, 1272. 
treatment of, 1273. 
tuberculosis of the, 1305-1307. 

SBtiology of, 1306. 
course and prognosis of, 1307. 
diagnosis o£ 1307. 
path of infection i% 1306. 
pathology of, 1306. • 
symptoms of, 1306, 1307. 
treatment of, 1307. 
tumours of the, 1313-1315. 
diagnosis of, 1314. 
symptoms of, 1314. 
treatment of, 1315. * 

waxy, 1208. 

disease of arterioles of, 1019. 

Kidneys, uratic deposits in, 449. 
weight of, 2. 

Klessdbach's * area, common source of 
epistaxis, 1065. 

King’s yellow, 302. 

KinlUng of bowel from peritoneal adhesions, 
738 

I'csults of, 738, 739. 

Kinks, intestinal, in visceroptosis, 725, 
726, 727. 

Klebs-Loeffler bacillus. See Bacillus of 
Klebs-LoefHer. 

Kline reaction for syphilis, 188, 189. 
Klumpke syndrome, the, 1493. 
from birth injury, 1756. 
typo of paral^^sis, 1756. 

Knee-jerks, in beriberi, 475. 
in diabetes, 436. 
in tabes, 1504, 1596, 1598. 

Koch, J., and the 13. tuberculosis, 1166. 
Koch’s bacillary emulsion, 1186. 
comma vibrio, 101. 

subcutaneous tost for tuberculosis, 128. 
tul)erculins, 1186. 

Kocher’s operation for spasmodic torti- 
collis, 1662^ • • 

Koenmsthesla, defect of, in melancholia, 
1812, 1813. 

Koenig’s tracheotomy tube, 1106. 
KoUonychla, 765. ^ 

Kopllk’s spots in merles, 284, 285. 
Korsakoff’s polyneuritic psychosis, 390, 
1757, 1802, 180j. 

Aetiology of, 1802. 

symptoms of, 1802. , 

treatment of, 1802, 1803 
Kralt bites, 370. 

Krdnlg’s Isthmus, 1174. 

Kublsagarl, 342, 343. 

Kyphpsls in acromegaly, 513. 
in rickets, 472. • 

Labia, primary syphilitic sore of, 188. 
Lablo-glosso-pharyngeal paralysb, 1726, 
1727. 


Labyrlntl, involvement of, in scarlet feter, 

, 64. • 

Labyrinthine vertigo, 1479 ; and see 
$ Meniere’s disease. 

Lachrymal gland, swelling of, in mhmps, 
3T3. 

Lacquer, Japanese, dermatitis from, 1370. 
Lactation, insanity of, 1825. 

^etle %pld in resting juice in pyloric 
obstruction, 591. 

I^cfbslb test of renal efficiency, l258. 

"tests for, 437. * 

Lactosurla, 446. 

Ladder diet for diabetes, 440. 

Laennec, veiled puil of, 1059. 

Laennec’s oftrrhosls, 680. 

” perles ” in asthma, 1126. 
in bronchitis, 1116. 

Lsevulose, tests for, 437. 
tolerance test of hepatic function, 
661. • 

Lmvulosuria, 446. ^ 

Lake’s mixture for local use in laryngeal 
tuberculosis, 1085. 

Lulling, 1567. • < 

Lamblia Intestlnalis, 250 ; atul see Giardia. 
Laminectomy in syringomyelia, 1707. 
Landry’s paralysis, 1765-1771. . 
aetiology of, 1767. 
and polyneuriiis, IJffiO. 
diagnosis of, 1 769. 1770. 
pathology of, 1767. 
prognosis of, 1770. 
symptoms of, 1767-1769. 
treatment of, 1770, 1771. 

Lane’s Ileal kink, 738. 

Lange’s colloidal gold test in disseminate 
sclerosis, 1523, 1607. 
in syphilis of nervous system, 1523, 
1578. 

Langerhans, islands of, in diabetes, 431, 
432, 435. 438. • ® 

structure of, 432. 

Lardaceln, 1298, 1299. , ^ 

Lardaceous disease, chronic suppuration in 
relation to, 1^8. 
following empyema, 122*^ 
in bronchiectasis, 1133. 
of arteries. See Arterial inhltration. 
of kidney. See under Kidney. 

• of the liver, 691. 

Larva migrans, 1458. 

Laryngeal affections in diphtheria, 108. 
in measles, 286, 287, 290. 
in small-pox, 297, 300, 304. 
eomplicatlons in small-pox, 297. 
orisd, 1092. 
in tabes, J597. 
treatment of, 1601. 
obstruction, 113. 
paralysis, 1090-1094, 1483. , 

Aetiology of, 1092. ^ 

• diagnosis of, 1091, 1092. 
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Laiyngeal paralysis, funrtional. ](;93. 1094. 
aetiology of 1093. 
synfiptof»s of, 1093. 
troatnicnt of. 1093, 1094. 
ill 1110(1 iftstinal tumour, 
prognosis of, 1092, 
troatiiieiit of. 1092, 1093. 
varieties of, 1090, 1091, 14H3. 
signs of aortio aneurysm, 1023, ,'024. 
spasm, death from, in whooping- cougH. 
147. ^ 

spasms in hydroyihobia, 317. ' 

stridor, congenital, 1082. 
symptoms in chronic arsenical poisoning, 
394. 

ie hypertrophy of the Uynms, 489. 
'iW. i 

ulceration in paratyphoid fever, 91. 
in typhoid fever, 81. 

Laryngectomy, indications for, 1089. 
Laryngismus stridulus, 1095, 1770. 
aetiology of, 1095. 
in relation to adenoids, 1074, 1095. 
symptoms of, 1095. 
treatment of, 1095. , 

Laryngitis, acute, in children. 1077. 
acute catarrhal, 1070, 1077. 
a'tiojogy of 1076. 
inhalations for, 1077. 
symptoms of. 107'). 1077. 
treat m(mt 1077. 

chronic, 1080-1082. 
aetiology of, 1080. 
symptoms of, 1080, 1081. 
treatment of, 1081, 1082. 
in measles, 280, 287. 
membranous, 1079. 

(Edematous, 1078, 1079. 
atiology of, 1078. 

•symptoms of, 1078. 
treatment of, 1078, 1079. 
sicca,-l0S0i 1081. 
spasmodic, 1077. 
sti^ula, 1077. 

in relation to adenoids, 1(»74, 1077. 
syphilitic, hoarseness in, 1082. 1083. 
tuberculous, arytenoid perichondritis in, 
1079, 1080, 1084. 

Laryngo-flssure, indications for, 1089. 
Laiyngospasm'in tetany, 1778. 

Larynx, affections of the, in typhoid, 76,^81. 
chondroma of, 1086. 
cicatricial stenosis of, 1095, 1096. 
tetioJogy of, 1095, 1096. 
symptotnis of, 1096. 
treatment of, 1096. 
cysts of, 1086. 

dipiitheritic infection of, 108. 
diseases of the, 1076-1096!:* 
epithelioma of. 1087, 1088, 1089. 
fibroma 1086. ^ 

lipoma of, 1 (n!»6. 
lupus of, 1083, 1084. 


Larynx, (upus of, symptoms of, 1083. 
treatment of, 1083, 1084. 
maligriTint tumours of, 1087-1090. 
inulti])lo papillomata of, in children, 
1086. 

mvxoma of, 1086. 
aiiema of, in erysipelas, 55. 
papiKuma of, 1086, 1087. 
paralysis of, 1090 -1094, 1483. 
spasmodic'- a iTecfions of, 1094, 1095. 
syphilis of tlio, 1082, 1083. 

Bj^philitic stenosis of the, 1082, 1083, 
1096. 

tuberculosis of. 1084, 1085. 
a?tiology of, 1084. 

‘diagnosis of. 1084, 1085. 
luT)oid form of, 1084. 
prognosis of. 1085. 
symptoms of, 1084. 
treatment of. 1085. 
tumours of. 1086-1090. 

a'lioh^gy and pathology of, 1087, 1088. 
diagnosis of. 1086. 1087, 1088, 1089. 
symptoms of, 1087, 1088. 
treatment of, 1087, 1089, 1090. 

Latah, 342. 

Lateral bands, in acute fdiaryngitis, 535. 
recess, neurofibromata of, 1496. 
sinus, thronibo,sis ot 1037. 1038. 

Lathyrism, 4(j9, 410. 

(etiology of. 409. 
pathology of, 409. 
prognosis of. 410. 

.synjj)t()n)s of, 409. 
tre,atment of, 4 10. 

Lathyrus sativus, eating of, the eause of 
lathyrism. 409. 

Latrodectus hasseltii, 367. 
mactans, 367. 

Laverania malariae vel praecox, 225 ; aiid 
see PlasiTiodiurn falciparum. 

Lead, abortifucient U8(;s of, 399. 
colic, 397, 399. 
encepnalopathy,«398. 400. 
in healthy urine, 399. 
neuritis, 1759 ; and wee under Neuritis, 
occupational risks from, 398. 
poisoning, 397-4(K). 
accidental causes of, 308, 399. 
acute, 397. » 
diagnosis c|^, 397. 
status cpiiepticus in, 1638. 
symptoms of, 397. 
treatment of, 397. 
alcoholism predisposing to, 398. 
and atheroma, 1012. 
ehronio, (etiology of, 398. 399. 
pathology of, 399. 

% prognosis of, 490. 
pr^pphylaxis of, 400. 
symptoms of, 399, 400. 
trades liable to, 398. 
treatment of, 400. 



INl)EX. * 


1929 


Lead poisoning, enterospasm in. rg)6. 
gout in relation to, 447. 
high blood- pressure in, 399. * • 
sources of, 397, 398. 
tetra ethyl poisoning, 398. 

Leads in clcn:tro-<'.ardiography. 983. ^ 

Leber’s type of familial optic atrophy, 
1464. • 

Lederer, acute haamoiytl^anaeunia of, 7*2^. 

Lees’ inhalation treatment of tuberculosis, 
1185, 1186. i 

Left ventricle, indications of failure t>f, 
828. 

Leishmania Brazil ionsis, 240. 
donovani, 235. 
infantum, 235. 
tropica, 239. 

Leishmanial parasites, 235. 

Leishmaniasis, 235 240. 

American dermal, 240. 

• post-kala-a/ar dermal. 236. 

Lenticular degeneration, hepato-, 1623. 
1621. 

progressive, 1623, 1624. 

Lentigo, 1449. 

Leonine facies of leprosy, 131. 

Leontiasis ossea, 1351. 

Lepothrix, 1403. 

Lepra reaction, treatment of, 133. 

Leprosy, 131-134. 
asiiology of, 131. 
aiucstbetic, 132. 
diagnosis of, 132. 
distribution of, 131. 
eriii)tion in, 131. 
mixed, 132. 
mode of spread, 131. 
nerve, 131, 134. 
nodular, 1,31, 132. 
of trachea, 1103. 
pathology of, 131. 
prognosis in, 132. 
prophylaxis in, 132. „ • 

symptoms of, 131^ 132. 
transmissible only to man, 12. 
treatment of, 132-134. 

Leptomeningitis, 1523, 1584. 

Leptospira Ictero-haemorrhagica, 2 1 5. 
icteroides, 318. 

Lethargic encephalitis, 2P76-283 ; and .•tee 
Encephalitis, lethargic. 

Lethargy in lethargic encephalitis, 279, 281. 
in rapid aviation ascents, 378. • 

in sleex>ing sickness, 242. 

Leucin in pancreatic cysts. 721. 
in urine, 1269. 

in orysijpelas, 674. • 

in leukajinia, 674. 

in necrosis of liVcr, 674. # • ^ 

in small- pox, 674. • 

in •typhoid fever, 674. 

Lepcobilln in sprue, 625. 

Leueoo^e count in septicssmia, 50. 


Leucocytes in gastric ** resting- juice,” ^2. 
•in relation to immunity, 10, 17, 783. 
origin of, 782. 

^dlo of, 783. 
vaTictie||Of, 782. 

Leucocytol^ls in relation to trypsin, 13. 
Leucocytosle, 783-786. 

in ai)scess of tung, 1156. 

« in acuie appendicitis, 656. 

acute p)liomyelitis. 268. . 

^in amcebic abscess of the Ihrer, 676. 

• in bacillary dysentery, 100. 
in ccrebro-spinal fever, 151, 153. 
in cholera, 102. 
in diphtheria, 109. 
in empydhia, 1227, 1228. 
in gout, 450. ^ 

in tilariasis, 358. 
in gout, 450. 

in ITodgldn’s disease, 753. 
in Icukiiemia, 791, 793, 795, 797. 
in lobar jmeumonia, 1202. « 

in measles, 284. 
in mumps, 312. 
in Oroya fevorp 174. 
in iwinei)hric abscess, 1305. 
in piagye, 168. 

in x)olyo^htTi)jia, 780. • 

in pyelitis, 1301. 
in rheiunatio fef or, .360. 
in scarlet fever, 61, 62. 
in septic yidocarditis, 892, 895. 
in sx)ottcd fever, 257. 
in suppurative encephalitis, 1519. 
in 8U])purativo i»ylcphlebiiis, 699. 
in sy^duils, 193. 
in trench fever, 262. 
in typhoid, 81. 
in typhus, 254. ^ 

in whooping-cough, 145, 147. 
neutroi>nil, 783. 
pathological causes of, 783? 
jdiysiological, 783. 
stimulants of, 52, 790. « 

Leucodermia, 1419. 
in the tropics, 1454^ 
syphilitic, 190. « 

Leucopenia, 788-791. 
before epileptic attack, 1626 
^n dengue, 322. 
in influenza, 139. 
in kala-azar, 237. 
in measles, 286. 
in phlebotoinus fever, 322. 
in typhoid, 81. 

Leucqplakia, 196, 197. 

Leucotoxin, 23. 

Leuksemia, 161-799. 
acute, 795-798. 
aetiology of, 795. 
diagnosis of, 797, 79^ • 
haematology and patnulogy of, 797. 

* leucopenic cases of, 797. 
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Leifkaamla, aeute« prognosis and treatment 
of, 798. ' 

symptoms of, 795-797. 
eetiology of, 791. 
aleifkssmle, 797. ' . 

and lymphadenoma cutis, 1440. 
blood uric acid in, 448. (.• 

chronic lymphatic, 794, 795. 
sBtioIogy of, 794. « 

diagi^osis of, 795. 
pathology of, 794. 
prognosis of, 79b. 
symptoms o^ 794, 795. 
treatment of, 795. 
classification of, 791, 792. 
eosinophilic, 786. ^ 

monocytic, 79<i. 
myelocytic, 792. 
myeloid, diagnosis of, 784, 793. 
pruritus in, 1364. 
spleno-medullary; 792. 
symptoms of, 792, 794, 795, 796. 
terminal infection in, 53. 
treatment of, 798. 

‘ types of, 796. » 

Lcukmmold blood -pictures in children, 784. 

Leukosis, 791. . 

Levant fever. 169 ; and, see Undhfant fever. 

Levator anl muscles in relation to constipa- 
tion, 611. * 
in relation to visceroptosis, 729. 

Lice in relation to relapsing fev^r, 217. 219. 
in relation to trench fever, 260, 263. 
in relation to typhus fever, 251, 252, 266. 

Lichen obtuses, 1437. 
pilaris, 1438. 
planus, 1437, 1438. 
sBtiology of, 1437. 
annularis, j437. 
dtrophlcus, 1437. 
bypcrtrophlcus, 1437. 
linedrls, M37. 
pathology of, 1437. 

Bjgnptoms qf, 1437, 1438. 
treatment of, 1438. 
verrucocus, 1437. 
scrofulosorum, 1425. 
simplex chronlcus of Vidal, 1438. 
splnulosus, 1438. 

Llehenlflcatlon in pruritus, 1365, 1376, 13§p. 
of anus and vulva, 1376. 

Ligaments, fibrositis of. 1344. 

Lightning pains in subacute combined 
degeneration, 1715. 
in syphilis, 193. 

intabes, 1592, 1593, 1598, 1699. ^ 
treatment of, 1600. 

Limnma truncatula in relatio^i to fasdoli- 
^ asis, 346. 

Llnguatula serrata, 365. 

Upsemia in cMabetes, 435. 
retinal vessel^hi, 435. 

Lipase, 714. * 


Llplodol, c i;ntrathecal injection of, for 
diagnostic purposes, 1695. 
use* of; in diagnosis of bronchiectasis, 
1133. 

use of. in diagnosis of tumours of lung, 

1195. c 

Llpodystrophla progressiva, 456, 457. 
syfiiptoms of, 456, 457. 

Llpcma of skin, 1^3. 

Lipomatoses, tho, 457. 

* sites of fatty deposit in, 457. 

Llphmatosls, nodular circumscribed, 457. 

of the neck, diffuse symmetrical, 457. 

Lisping, 1567. * 

Lltten’s sign in pleural adhesion, 1219. 

unites disease, 1671. 

Live vaccines, 31. 

Liver, actinomycosis of. 178. 
acute yellow atrophy of, 405, 675 ; and see 
Li V e.-, ifec osis of. * * 

amoebic abscess of, 246, 675-679. 
aetiology of, 675. 
diagnosis of, 677, 678. 
fulminating. 678. 
pathology of, 675, 676. 
prognosis of, 678. 
sites of, 676. 
symptoms of, 677. 
treatment of, 678. 
as store-house of vitamin A, 460. 
attacks, 680. 

bile-producing function of, 406. 
cancer of, 591, 694-698. 
aetiology and pathology of, 694, 695. 
diagnosis of, 697. 
primary, 695. 
prognosis of, 697. 
secondary, 695. 
sites of, 695. 
spread of, 695. 
symptoms of, 695, 696. 
treatment of, 697, 698. 
tumqur in, ,^97. 
cells, necrosis of, \573j 
cirrhosis of the, 680-687. 
aetiology' of, 405, 681. 
age-incidence of, 681. 
associated with splenic anaemia, 681. 
815. 

biliary, 689. • 
diagnosis of, 6g6. 
haematemesis in, 572, 683, 684. 

• haematoporphyrinuria in, 1265. 
helminthic, 348. 

in children, 681, 686. 
in chronic alcoholism. 390. 
jn clonorchiasis, 348. 
in hepato-lenticular degeneration, 

• , 1624. • 

in Bchtetosomiasis, 350. 
patholo|Qr of, 681, 682. * 

poiBons in relation to, 405, 681 . 
prognoBU of, 686, 687. 
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Liver, cirrhosis of tie, symptoms of, 
682-686. • • 
syphilitic, 689, 690. • , 

terminal infection in, 63, 685. 
treatment of, 687. 
tuberculous disease with, 685. 
congestion of the, 070, 671. 
aetiolo^ of, 670. 
diagnosis of, 671. 
passive, 670. • 

pathology of, 670. 
symptoms of, 670, 671. 
treatment of, 671. 
degeneratioi^of, 671. 
diseases of the, 661-698. 
dullness in acute peritonitis, 7391 • 

elTects of alcoholic poisoning on, 389, 
390. 

enlarged, in blackwatcr fever, 233. 

in cancer, 695. 

. in cirrhosis, ^82. 
in congenital sypliilis. 689. 
in congestion, 670. 

in epidemic catarrhal jaundice, 
339. 

in hepatitis and abscess, 676, 677. 
in Hodgkin's disease. 752. 
in Mediterranean yellow fever, 341. 
fatty degeneration of the. 405. 
in ackee poisoning, 404. 
engorgement of, 406. 
gummata of, 689, 690, 691. 
hobnailed, in chronic alcoholism, 390. 
in hepato-lcnticular degeneration, 
1624. 

hydatid of the, 355. 692-694. 
aitiology and pathology of, 692. 
diagnosis of, 693, 694. 
prognosis of, 694. 
prophylaxis of, 694. 
symptoms of, 693. 
treatment of, 694. 
hydatid abscess of, 693. 
in malaria, 227. • * * 

in relation to metabolism, 405, 406. 
in spirochsetosis ictcro-bssmorrhagica, 
215. 

inflammation of, 67L 
classiHeation of, 671, 672. 
lardaceous disease of ih% 691. 
lesions of, in amoebic dysentery, 246. 
in ancylostomiasis, 361. 
in blackwater fever, 232. 
in kala-azar, 236. 
in leukaemia, 791, 792, 794. 
in Oroya fever, 174. 
in paratyphoid fever, 91. 
in i^uth American trypanosomiasis,* 

• 244. . • 

in spirochaetosis ictero-haemorrhogica, 
«16. 

in typhoid, 76. 
in yellow fever, 319. 


Liver, nec(6sls of, acute and subacute, 673^ 
676. • 

aetiology of, 673. 
diamosis of, 674. 
in ^ildren, 673, 674. • 

in Epidemic oatarrhai jaundice, 

3?9. 

in Bpircohaetoais ictero-haemor- 
^hagica, 215. 
pathology of, 673. 

^isons simulating, 405,* 406, 407, 
673. • 

prognosis of, 674, 676. 

83 rmptom 8 , of, 673, 674. 
treatment of, 675. 
tyroginuria and leuclnuria in, (74. 
nodular hyperplasia of, 67^. 
nutmeg, 670. 

pulmonary emphysema in association 
with, 1150. 

pericardiac pseudo-cirrhosis of, 941, 942. 
poisons acting on the, 405-408. 
poisons, chemical, 406-408. * 

classification of, 406. 
primary growthagf the. 694, 695. 
protective of body against poisons, 406. 
pulsating, in congestion, 670. 

intricut|iid regurgitation, 9l'J. 

pulse, 821. 

replacement fibrous of, 405, 407. 
rot in sheep, 346. 
sarcoma of, 695. 
secondary ^owths of the, 695. 
symptoms in hepato-lenticular degenera- 
tion, 1624. 

syphilis of the, 689-692. 
ajtiology of, 689. 
congenital, 689, 690. 
diagnosis of, 689, 691, 692. 
pathology of, 689, 690. * ' * 

prognosis of, 690, 692. 
symptoms of, 689, 690, 69k 
treatment of, 692. 
syphilitic cirrhosis of the, 689, 690. 
tenderness over, in catai^hal jaunaice, 
669. 

toxiphylactic function df, 406. 
treatment in sprue, 626, 627. * 
treatment of aneemias, 810, 811. 
treatment of pernicious anaemia, 770, 
• 810, 811. 

tumours of, jaundice in, 662. 
weight of, 2. 

Loa loa, 356, 357. 

Lobectomy, for bronchiectasis, 1135. 

for new-growths of lung, 1 195. 

LobellneTas respiratory stimulant, 404. 
Lobsters as cau^ of bacterial food poison- 
ing, 4fe. 

Local reaction after vaccine inooulation.T33. 
Booalisation of cerebral lesions, 1^90-1496. 
Localising symptoms of ajMplexy, 1546- 
• 1548, 1550. 
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Lockjaw, 117 ; jee Tetanus. ' 

Locomotor ataxia, J(00; and see Tabes 
dorsalis. 

Loculation syndrome, ld02. ^ 

London paste for rcmovul of tonsils, 633. j 
Long^ thoracic nerve, anatomy* and physio- | 
logy of, 1738. I 

lesions of, 1 738. « * j 

Lumbago, 1344. ^ ^ | 

associated with subaraolinoid hdQinor- i 
rhage, 1539. ' ' 

Lumbar puncture, 1622. \ 

accidents in, 157, 158. ' • 

importance of, for diagnosis of inenin- . 

gitis, 157, 158, 159. 101, 162. 

^in acute poliomyelitis, 273, 275. 
in apoplocT- 1549, 1550. i 

in cerebro-spinal fever, 154, 157, 158, t 

166. : 

in hj’drocephalus, 1510. 
ill lethargic encephalitis, 282. 
in meningitis, 158. 

iiV relation to intracranial tumours, 
1504. 

in relation to ^intrathecal serum 
tlicra[iy, 32, 38. 
in urseniia, 1298. 
technique of, 157, 158, 1512. 
Lumbo-sacral plexus, lesions of, 1745- J 747, 
1750. V 

Luminal in angina, 973. 
in epilepsy, 1 6 12. 
in gastro-intestinal allergy*" 730. 

Lung, abscess of the, 1155-1158. 
jBtiology of, 1 1 55. 
bacteriology of, 1155. 
complications and sequelie of, 1 J 56 
diagnosis of, 1156-1157. 
in bronchietasis, 1133. 

• in typhdid, 81. 
inhalation, 1155. 
meta pneumonic, 1 1 55. 
pathology of, 1155, 1156. 
prognosis of, 1 1 57. 

^surgical tVeatment of, 1 157, 1 158. 
symptoms of, 1 156. 
treatment of,^ 1 157. 
acquired Collapse of, 1 1 42 -1 i 46. 
actinomycosis of the, 178, 1190, 1191 
ajtiology'of, 1190. 
pathology of, 1190. 
symptoms of, 1 190. 
treatment of, 1191. 

active collapse of, 1 143, 1144. ' 

aetiology of, 1143. 
diagnosis of, 1 144. 
pathology of, 1143. * 

symptoms of, 1143, 1144. 
treatment of, 1144. ^ 
ieute interstitial emphysema of, li54,« 
U66. 

' yesicmaivGmphysema of, 1164. 
albinfsmof the, 1150. i 


Lung, ^pergillosis of, 1191. 
syinptoms of, 1191. 
tr^itmcnt of, 1191. 
atrophic emphysema of, 1 153. 
pathology of, 1153. 
symptoms of, 1153. , 

brown induration of the, 1137. 1160. 
caiMnomaof. ll93. 
chronic OBdemq^of, 1139. 

‘ cirrhosis of, U59. 

collapse of the, 1142-1146. 

V. collateral hypersemla of, 1136. 
compensatory emphysema of, 1153, 1154. 
aetiology of, 1 1 53. « 

symptoms of, 1154. 

kongcLital collapse of, 1142; and see 

Atelect^asis. 

congestion of, in heart failure, 827. 
diseases of the, 1135-1214. 
dust diseaseof the. See Pnevmokoniosis. 
embolism of. See Pulmonary embolism, 
emphysema of the, 1 1 49- 1 1 55. 
adiology of, 1149, 1153. 
complications of, 1151. 
course of. 1151, 1152. 
diagnosis of, 1152, 1153. 1154. 
pathogenesis of, 1149, 1150. 
pathology of. J 149, 1150, 1153, 1151. 
prognosis of, 1 152. 

congestion of, as S0(|uel of influenza, 140. 
symptoms of. 1150, 1151, 1153, 1154. 
treatment of, 1152, 1153. 
varieties of, 1 149. 

fibroid disease of, 1159; and see Pul- 
monary fibrosis. 

fibrosis of, pneumokoniosis in relation 
to, 1159, 1163. 
fluke disease, 1195. 
fluxionary hypersemla of, 1136. 
gangrene of, 1158, 1159. 
aetiology of, 1153. 
bacteriology of, 1158. 
complications and sequela? of, 1159. 
colirso of, 1 159. 
diagnosis of, 11,^9. 
in bronchiectasis, 1133. 
in scurvy, 467. 
in typhoid, 81. 
pathology of, iTsS. 
prognosis of 1 159. 

putrefactive products formed in, 1168. 
symptoms 01 , 1158, 1159. 
treatment of, 1159. 
honeycomb, 1131. 
hydatid disease of, 355, 1196, 1197. 
aetiology of. 1196. 
course of, 1197. 
diagnosis of, 1197. 
t patWogy of^ 1196, 1197. 

* nrognosis of, 1197. 
rupture of cyst in, 1196, 1*197. 
symptoms of, 1197. 
treatment of, 1197. 
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Lung, hypenemia of, 1135-1138. 
wtiology of, 1136, 1137. * • 
collateral, 1136. 
fluxionary, 1136. 
and oedema of, 1135-1139. 

• roti<gogy of, 1136, 1137, 1138. 
cardiac conditions in relation to, 
1136, 1138. • 

pathology of, 11|7. 1138. 
symptoms of. 113^, 1138, 1139. • 
treatment of, 1137, 1139. , 

hypertrophic emphysema of, 1149-11^1. 
letiology of, 1149. 
compilrations of, 1151. 
course of. 1151, 1152. 
diagnosis of, 1 152. 
pathology of, 1149, 1150. 
prognosis of, 1 1,52. 
symptoms of, 1150, 1151. 
ti^tment of, 1152, 1153. 

• vital cfTpacity in, 1151. 
hypostatic congestion of, etiology of, 1136. 
in typhoid, 77, 78. 

idfppathic* emphysema of. See Lung, 
hypertrophic emphysema of. 
infarction of the, 52, 827, 888, 1139-1142. 
aitiology of, 1139, 1140. 
in seconilary contracted kidney, 1282. 
pathology of, 1140, 1141. 
prognosis of. 1141, 1142. 
symptoms of, 1141. 
treatment of, 1 142. 
varieties of. 1139, 1140. 
lesions of, in cancer of oesophagus, 551, 
552. 

in diphtheria, 106, 108, 111, 112. 
in typhoid, 76. 
lobar collapse of, 1143, 1 145. 
lobular collapse of, 1145. 

ajtiology of, 1145. 
localised emphysema of, 1 153. 
massive collapse of, 1143. 
new-growths of the, 1193-1196. 
pathology of, 1103,«lini. • 

symptoms of, ll94. 
treatment of, 1195. 
oat-celled tumour of, 1193. 
cedema of, 1 138, y 39. 
after paracenteSs, 1138. 
cardiac causes of, H38. 
in heart failure, 827. 846. 
pathology of, 1138. 
pancreatisatlon of the, 1192. 
paragonimiasis of, 1195, 1196. * 

pathology of, 1195. 

symptoms and complications of, 1195, 
1196. 

treatment of, 1196. • 

passive collapse o4 1144-1146. ^ 

cetiology of, 1145. ^ • • 

pathology of, 1145. 
symptoms of, 1145, 1146. 

• treatment of, 1146. 


Lung, petibronohlal fibrosis of, 1116. • 

Dleurogenous drriiosls of, 1160. 
secondary emphysema of, 1153. 

#enile emphysema of, 1153. 
substantive emphysema of, 1 149. • 

syphilis Ar the, 1192, 1193. 
acquired, 1192. 
congenfta],J192. 

tuberc^osis of the, 1165; and see 
rulmonary tuberculosis. 
Lupfisimd tuberculosis of nose, 1070, 1071. 
• aetiology of, 1870. 
diagnosis of, 1071. 
symptoms of, 1070, 1071. 
treatment of, 1071. 
erythematpsus, 1426-1428. 
aetiology of, 1426. ^ 

pathology of, 1426, 1427. 
symptoms of, 1427. 
treatment of. 1427, 1428. 
types of, 1427. , 

of larynx, 1083. 
of nose, 1070, 1071. 
of pharynx, 540, .541. 
pernio, 1428. 
verrucosus, 1424. 
vulgaris, 1422-1424. 
diagn^vis of, 1423. 
pathology of, 1422. 
symptoms of,J 422^1 423. 
treatment of, 1424.® 

Lustig’s anti- plague scrum, 169. 

Lymph glanfis or nodes, diseases of the, 
751. 

in acute leukaemia, 796. • 

in clironic Ivmphatic leukaemia, 794, 
796. 

ill diphtheria, 107. 109. 
in glanders, 135. 

in Hodgkin’s disease. 752, 753. • 

in plague, 168, 169. 
in rut- bite fever, 220. • 

in scrum sickness, 33. 
in syphilis, 190. 
in trypanosomiasis, 2^. 
in typhoid. 70. 
malignant disease 751. 
tuberculosis of, 751. • 

scrotum, 357. 

Lymphadenitis, acute, 751. 

Miron ic, 751. 

Lypiphadenoma, 751-754; and see Hodg- 
kin’s disease, 
cutis, 1440. 

Lymphadenomatous nodules, 752. 
Lymphadenosis, clironic, 794. 
Lympliangiectasis, 750. 

Lymphangioma circumscriptum, 1448. 
Lymphangitis* 750. 

CHiisativc organism of, 64. 
filarial, 357. 

in erysipelaB, 55. * 

• in glanders, 135. 
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Lsmphangitb in malignant pusttkle, 123. 
in primary syphilis, (\88. 
in rat-bite fever, 220. ^ 

in tsntsugamushi fever, 258. ^ 

in •tuhenMilosis, 750. ' 

Lymphatic system, diseases of lAio, 750-755. 
vessels, affections of the, 75. 

Lymphatics in rat-bite fevpr, 220. 
of penis in primary syphilis, 1 88. 

Lymphatism, 754; and see Status lyi^i- 
phaticus. V ^ 

Lymphoblasts, 782. ^ ^ 

Lymphocytes, 782. 

Lymphocytosis, 787. 
in dengue, 3*22. 
in ^glandular fever, 327. ,, 

in mumps, 3^^ 2. 

in sinus thrombosis in children, 1554. 
in subacute combined degeneration, 1714. 

Lympho-granuloma inguinale, 324. 
-granulomata of skin, the, 1440, 1441. 

Lymphoid tissue changes in acute polio- 
^ myelitis, 268. 
in diphtheria, 106. 

Lymphorrhages in myasthenia gravis, 1780. 

Lysis, 7. 

Lymphuria, 357. 

Lyssophobia, 317. o* 


Ifacaca mulatta in relation to yellow fever, 
318. ‘ 

MacBurney’s point, 656. 

MacLean’s urea concentratiotf test of renal 
efficiency, 1258. 

‘ Maenamara’s sign of acute poliomyelitis, 
268, 269. 

Macrophages, 16. 

Macropsia, 1675. 

Maculm cerulem, 1405. 

Maoule, 1359.^ 

Madura foot, 179 ; and see Mycetoma. 
MadureCla aa cause of mycetoma, 180. 
Magnesia, value of, in chronic gastric ulcer, 
^ 584. 

MaldSmus, 477. 

Main en grlffe in progressive muscular 
atrophy, P724. 
in eyrinjornyelia, 1701. 
in ulnar paralysis, 1744. 

SUCCUlente id syringomyelia, 1702. 
Malntenaoee diet for diabetes, 440. 

Maize, diseased, as cause of pellagra, 41^1, 
Maldelaro8a,477. 
del sole, 477. 

Maladie de Carrion, 174; and see Oroya 
fever. 


Malaise, toxflomio, 40. 

Malaria, 224-231. 

(BStivo-autumnal, 228. ** 

aetiology, 225-227. 
benim t^tian, 225, 228. 

Upokwater f«»;er in relation to, 231. 
xmbral forms of malignant, 22^. 


Malaria, choleraic form of, 102. 
clinical types of, 227, 228. 
complications and sequel ss of, 220. 
definition of, 224. 
diagnosis of, 229. 
history of, 224, 225. , 

I malignant tertian, 225, 226, 228. 

! monSid anatomy of, 227. 

mosquitoes which transmit, 226. 
(larasltes, 225. ' 

, human phase of, 225. 

(. in blood smears, 226, 227. 
mosquito phase of, 225, 220. 
staining of, 226. c> 

pathology of, 227. 

Xxrnicufas, 228. 

fonns of. 229. 
prognosis of, 229, 230. 
prophylaxis of, 230. 
quartan, 225/227. 
sub- tertian, 225, 228. ‘ 

s^ptoms of, 227-229. 
therapy in general paralysis, 1580, 1590. 
treatment of, .230, 231. 
typos of pyrexia in, 6, 228. 
typhoid and, 80. 

Malassezla troplca» 1457. 

Malattia della mlseria, 477. 

Malignant endocarditis, 891 ; and see 
Endocarditis, septic. 
cBdema, 123. 
pustule, 123. 
prognosis of, 123. 
symptoms of, 123. 

Mallein reaction in relation to anaphylaxis, 
26. 

test for glanders, 134, 135. 

Malta fever, 169 ; and see Undulant fever. 

Mandl*s solution, 533, 538. 

Manganese, colloidal, in furuncle, 1387. 
in septiosomia and pyaemia, 52. 

Mania, 1815-1817. 
aetiology of, 1815. 
course of, ^816. 
in lethargic encephalitis, 279. 
pathology of, 1815. 
prognosis of, 1816, 1817. 
symptoms of, 18^, 1810. 
treatment of, 1817. 
a potu, 1800, l&iOl. 
acute delirious, 1817, 1818. 

Manlaoal-depresslfe Insanity, 1817, 1818. 

Manaonella ozzardl, 366. 

Mantoux’s Intradeimal test for tuberculosis, 
128, 1180. 

MaragUano’s serum for tuberculosis, 1187^ 

Marble bona, 785. 

MaAe’s ataxy, 1617. 

M^mlte as stimulant of retioulooytosist 480 
in bAilm, 476. 

in Bpru& 627. ^ 

in maorooytio anaunia, 479, 480, 
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BfAFinorek's method 6f increasing vinildhce 
of streptococci, 22. • • 

serum for tuberculosis, 1187. • 

Marriage in relation to syphilis, 200, ^12. 
Marris’s atropine test for typhoid, 83. 
Massage in cardiac disease, 834. 

of heart, ^43 . 

Mastitis hi mumps, 312. 
in typhoid, 82. 
in undulant fever, 17te . 

Mastoid infection in relation to sinus 
thrombosis, 1037, 1038. * 

symptoms in scarlet fever, 64, 70. 
MuturbatloiLin hebephrenia, 1828. 
in idiocy, "838. 

in relation to chronic rhjnitis,^06]. 
Maurer’s spots in malarial parasite, 226. 
Measles, 283-291. 
sBiiology of, 283, 284. 
age-incidence of, 283. 
and dijjifitheria, 283, 288, 289. 

*and tuberculosis, 288. 
and whooping-cough, 283, 288. 
cause of infection in, 284. 
coftiplications of, 286-288. 
congenital, 283. 
convalescent serum in, 30. 
cough in, 284, 291. 
deiinition of, 283. 
diagnosis of, 288, 289. 
enanthem in, 284, 285. 
epidemics of, 283. 

German, 291 ; and see Rubella, 
haemorrhagic type of, 286, 
immunity after, 19, 283, 288. 
in relation to chicken-pox, 308. 
incubation period in, 284. 
infcctivity of, 284. 
laryngitis in, 286, 287, 290. 
notification of, 289. 
pathology of, 284. 
prodromal rashes in, 284, 285, 288. 
prognosis of, 289. 
prophylaxis of, 289, 290. « • 

pulmonary typo of, 2^, 289. 
quhrantino after, 290. 
rash in, 284, 285, 286. 
relapse in. 288. 
seasonal incidence^f, 283. 
second attacks of, 288. 
serum prophylaxis df, 30, 42, 289, 
290. • 

• treatment of, 42. 
symptoms of, 284-286. 
toxic type of, 286, 290. 
transmission of, 284. 
treatment of, 289-291. 
varieties of, 286. 

Heat poisoning, 90. 412, . , . . - 

f jnnfld as source df bacterial poisoning, 
412, 413. • 

Meehanibal irritantSp dermatitis from, 1380, 
1381. 


Meckel’s sdlvertloulum as cause of acute 
intestinal obstruction, 649. 

Median nerve, lesions of, 1741-1743. 

paralysis, 1741, 1742, 1743. 

Mediastinal abscess, 1245-1247. • 

causes o# bronchial stenosis, 1123, 1124. 
glands, enlarged, 1248-1250. 

sBtioltgy and pathology of, 1248, 
1249. 

difgnosis of. 1250. 
aymptoms of, 1249. 
treatment of, 1260. 

* in pneumokoniosis, 1248. 

tuWcular, 1248, 1249. 
new-growths, 1250-1253. 
diagnosis of. 12.52. 
pressure signs of, 1251^1252. 
symptoms of, 1251, 1252. 
treatment of, 1253. 
syndrome, the, 1246, 1247. 

Mediastlnltls, 1245-1248., 
acute simple, 1245. 
suppurative, 1245-1247. * 

aetiology of, 1245, 1246. 
complications and sequelae of, 1246, 
1247. • 

diagnosis of, 1247. 
synif^oms of, 1246. • 

treatment of, 1247. * 

ehronie, 1247, 1248. 
indurative, 94x, 12^. 

Mediastinum, carcinoma of the, 1251. 
cysts of th«, 1253. 
diBeaseB of the, 1244-1253. 
emphysema of the, 1248. 
gangrene of, 1246, 1247. 
malignant tumours of the, 1250. 

pathology of, 1251. 
sarcoma of the, 1250, 1251. 
simple tumours of the, 1250. . 

Mediterranean fever, 169 ; and see Undulant 
fever. 

yellow fever, diagnosis of, 341. 
mortality in, 341. 
symptoms of, 341. • 

Medulla, lesions of, in poliomyelitis, 273, 
274. e 

Meerkat as transmitter of rabies, 316. 
Megaeolon, 646. 
symptoms of, 647, 648. 
tr#)atment of, 648 ; and see Achalasia of 
anal sphincter. 

Megkloblasts, 759. 

Megaloeytes, 758. 

Megaloeytosb in pernicious anssmia, 770. 
Mehnarto’s eontra-tozln for tuberculosis, 

• 1187. 

Meibomian cyst, suppurating, vaedne treat- 
ment^, 43. 

, Melnld^e reaction in syphilis, 188, 189. e 
Mdsena in cancer of the stomach, 590. 
in cirrhosis of Uver, 684. * 

in duodenal ulcer, 582. 
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]M(el8ena in gastric ulcer, 581. 
in portal thrombosis G98. 
in yellow fever, 320. 
neonatorum, 580, 730, 804. 
t treatment of, 804. 

Melancholia, 1810-1815. 
ffitiology of, 1810, 1811. 
clinical types of, 1811. . 
course of, 1813, 1814. ' 
prognosis of, 1814. 
simple, 1811, 1812. 
treatment of, 1814 1815. 
with agitation, 1813. 
with delusions, 1813. 
w'ith stupor, 1813, 1814. 

Melania libertlna in relation to hetero- 
phyiasis, 349. 

in relation to paragonimiasis, 347. 
Melanin in hsemocliromatosis, 088. 

Melanodermla, 1440. 

Melanurla, 1285. 
test for, 1265. 

Melan«Arie fever, 231 ; and see Black water 
fever. 

Melioidosis, 136. 
di agnosia of, 136. 
pathology of, 136. 
symptoms of, 136. 
treatment of, 136. 

Meltzer-Lyon test for cholc(*.ystitis, 704. 
Membrane in acu^e tonsillitis, 530, 531. 
in diphtheria, 105, 106, 107, 108, 112, 
113,531. 

in muco-meinbranouB colic, characters 
of, 628. 

in Vincent’s angina, 112, 534. 
of thrush, 527. 

on throat in scarlet fever, 59, 62. 
Memory, enhanced, in mania, 1815. 
loss of, in lesions of corpus callosum, 1493. 
in myxcedoma, 500. 

Mtalbre’s d{sease, 1479, 1480. 
astiology of, 1479, 1480. 
diagnosis of, 1480. 

'Vn myeloid leukaemia, 792. 
prognosis of, 1480. 
symptoms of,-1480. 
treatment of, 1480. 

Meningeal ^mmorrhage, 1536-1541. 
diiferential diagnosis of, 1540, 1541. 
epidural, 1530, 1537. 
prognosis of, 1541. 
subarachnoid, 1638-1540. 
subdural, 1537, 1538. 
symptomatology and diagnosis of, 
1537, 1538. 

treatment of, 1541. -i 

varieties of, 1536. 
syphilis, 158L 

ttanours in relation to compression of, 
cord, 1696, 1697. 

Mpnlngtom^ 159, 1532. 

OiMltozfBmi'a, 159. 
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Mbningitle syndrome; the, 1539. 

Menlngl^^' 1521-1532. 
setiology of, 1523, 1524. 
basal, syphUitlo, 1582. 
blastomycotic, 182. 
classification of, 1524. 
cjisticercus, 1498. ^ 

epii^mlc cerebro-spinal, 149; and see 
Cerebro-spinal fever. 

•gonococcal, 15?(/. 
in erysip elas, 55. 

Influenzal, 162, 1530. 
lymphocytic, 276. 
plague, 168. 

pneumococcal, 72, 161, 162, 1528, 1529. 
- cereW-o-spinal fluid in, 1528. 

‘ diagnosis of, 1529. 
in lobar pneumonia, 1204. 
pathology of. 1528, 1529. 
symptoms of, 1529. 
poslrbasio, of Infants, 153-155. 
due to meningococcus, 154. 
mortality in, 155. 
pyogenic, 1529, 1530. 
bacteriology of. 1529. 
diagnosis of. 1530. 
pathology of, 1529, 1530. 
treatment of. 1530. 
rheumatic, 1532. 

septic, from sinus thrombosis, 1038. 
serosa circumscripta, 1689. 
serous, 1532. 
streptococcus, 162. 

suppurative, from bone disease, 1529, 
1530. 

syphilitic, 1530-1532. 
adult, 1531. 

cerebrO’Spinal fluid in, 1531. 
infantile, 1531. 

]Mithology of, 1530, 1531. 
symptoms of, 1531, 1532. 
treatment of, 1632. 

tuberculous, 162, 1178, 1624-1528; and 
’ see Tybcrculons meningitis, 
typhoid, 162, 1532.' 
vertical, syphilitic, J 582. 

Meningococci, action of intrathecal injec- 
tions of scrum on, 22. 

Gordon’s grouping of, 30, 38, 160. 
in cerebro>spinal fluid, 159. 
Meningococcus, 149, 150. 

" carriers,” ll.»149, 150, 163. 
infections, scrum treatment of, 38, 39. 
meningitis, cerebro-spinal fluid in, 158, 
169. 

serum reactions'of the, 150, 
types of the, 150. 

Muilngo-encephalitls, 1531. 
Menlngo-myelitls, syphilitic, 1583, 1584. 
Mbnlngo-typhold variety of typhoid fever, 
*'79. 

Menopause, changes in body fot at, 456. 
in relation to mental disorders,, 1823. 
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Menorrhagia in achMrhydric anaemia, 'If67. 
in Graves’ disease, 495. 
in purpura, 805. ^ 

Menstrual disturbances in heart disease, 827. 
in mania, 1816. 
in melancholia, 1812. 
in myxoedema, 601. 

Menstruation in relation to mental disease, 
1822, 1823. 

vicarious, 1065, 1147.*!s • % 

Mental changes in disseminate sclerosis, 1607. 
in neurasthenia, 1683, 1684. ' 

in urasmia, 1294. 
condition m cretinism, 502. 

in hydrocephalus, 1513. 

Deficiency Act (1913), 1835. 

(1927), 1836. 
definition of, 1836. 
depression in adiposis dolorosa, 514. 
depression and apathy in sea-sickness, 
:f 81 . • 

* in Raynaud's disease, 1050. 
disorder and syphilis, 1807, 1808. 
disorders • associated with cerebral 
» diplegia, 1572, 1573. 
cerebraf vascular lesions, 1846. 
child-bearing, 1823-1825. 
chorea, 1053. 
chronic alcoholism, 390. 
congenital heart disease, 957. 
dementia prajcox, 1827. 
diseases of endocrine glands, 514, 
1819, 1820. 

disseminate sclerosis, 1607. 
epUepsy, 1636, 1638, 1808-1810. 
general paralysis of the insane, 1 587, 
1588. 

Graves’ disease. 40 1, 497, 1819, 1820. 
heart failure, 826. 
hysteria, 1673, 1674. 
infantile hemiplegia, 1 576. 
intracranial tumour. 1502, 1503. 
intracranial tumours, granulomata 
and aneurysm, 18^7. » 

lesion of prefrontal lobes, 1491. 
lethargic encephalitis, 279. 
menopiitise. 1823. 
menstruation, 1822, 1823. 
my.Koedema, JOO, 1819. 
parturition, 1824, 1825. . 
pellagra, 478, 18(^. 
pernicious anaemia, 770. 

• pituitary gland changes, 1820. 

pregnancy, 1823, 1824. > 

puberty, 1820-1822. 
puerperium, 1824, 1825. I 

sea-sickness, 381. j 

senility, 1843-1845. j \ 

. sexual life, 1820-1823. 
subacute coihbined degomiratibn, 
1718. » 
typhoid, 82 . 

, typhus fever, 255. 
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Mental disorders following enoephalitie 
lethargic% 1808. 

• classincation of, 1790, 1792. 
divergent views on causes of, 1790, 

• 1791, 1792. 

effects cf rapid aviation ascents, 378, 379. 
outlook in simple melancholia, 1811, 1812. 
states fA relation to blood- pressure, 
1045. 

* Treatment Act (1930), 1858. 

Meralda parsesthetica, 1745. , 

Mercurial Inunction for cerebro- spinal 

* syphilis, 1585. 
for syphilis, 207. 

poisoning, chronic, 395, 396. 
aetiology of, 395, 396, 
sym j^toms of, 396. ’ 

trarles liable to, 39;7. 
treatment of, 396. 
ulceration of colon in, 396. 634. 
preparations for treatment of syphilis, 
206. 

methods of ad ministrations of, 206, 

207, 208. 

in syphilis, oral use, 206, 207. 
stomatitis, 207f 208, 396, 525, 526. 
treatment of syphilitic infants, 214. 
Mercurocb|pme,intravenou8y in septicaemia. 

Mercury biniodide. subcutaneous, for core- 
bro-spinal syphilis, 1686. 
eruptions, 396, 1410. 
in syphiliMc vascular disease, 1009. 
intramuscular use of, in cerebro- spinal 
syphilis, 1585. 
toxic effects of, 208. 

vapour lamp, use of, in the treatment of 
rickets, 473. 

Merozoltes of malaria parasite, 225. ^ 

Meryclsm, 565, 566. » 

Mesaortitis in relation to aneurysm, 1621. 

syphilitic, 186, 1008, 1021.^ ^ 

Mesenteric cysts, 744. 
glands, affections of, in kala-azar, 236. 
affections of. in tuberculous portonitis, 
741, 742, 743. 

tuberculous, payutitis in, 529. 
lymph glands, lesions of, in typhoid, 76. 
veins, thrombosis of, 698. 

Meso-cardia, 953, 959. 

M«)tabollsm, basal, 423-425, 454. 
in relation to obesity, 454, 456. 

* thyroid in relation to, 423, 425, 460. 
diseases of, 423-457. 

effects of fever on, 8. 

effects of hyperthyroidism on, 456, 494; 

in i^dison’s disease, 485. 

in relation to epilepsy, 1626. 

in relation jto fever, 7, 8. 

low basal, in cretins, 503. 

part of liver in, 405, 406. 

perverted, in relation f^urstmia, 1294. 

sex glands in relation to, 466. 
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MotAlUo tinkling, 1059. « 

in pneumothorax. ^237. 

Metarsenobillon in syphilis, 202. 

Metastatic abscesses in pysei^ia, 51. 
brain abscesses, 1519. 

Metazoan parasites, diseases dtfi) to, 346- 
371. 

Metchnlkoll and Bordet’s ex|fjriinent on 
cholera vibrios. 22. 

Metohnlkoff’s cellular theory of ii^munity, 
16. . < 
prophylactic cream r\gainst syphilis, 190. 

Meteorism in acute peritonitis, 733, 734. ^ 
in loliar pneumoma, 1204. 
in typhoid. 80, 89. 

Methsmoglobin in urine. 1263. 

Methdfmoglobinmmla, 781 ; ona ^ee Entero- 
genous^ cyanosis. 

Methyl violet in donorchiasia, 348. 

Methylene-blue, effect of, on urine, 1267. 

MIcrocephallc type of Idiocy, 1839. 

Micrococcus castelfanii, 1403. 
catanhalis, in acute bronchitis, 1 108. 
in acute tracheitis, 1097. 
in broncho- pneumonia, 1209. 

* in catarrhal rhinitis, ' 1059. 

in relation to influenza, 41, 137. 
infcctivity of, 13. 

lanceolatbS, 7 1 ; and see Pneumococcus, 
tetragenus in acute bronchit,is 1 108. 

Microcytes, 758. 

Microfilaria malaya, 356. 
streptoeerca, 356, 1454. * 

Micromelia totalis, 1354. 

.Mlero-organisms in relation to pyrexia, 6, 7. 

Mierophages, 16. 

Mieropsia in hysteria, 1675. 

Mlerosporon audouini, 1395. 
furfur, 1402, 1457. 
n^putlssimum, 1402. 

Blieturition, frequency of, in anoxaemia, 
,379. 

in diverticulitis, 645. 
in measles, 285. 
in tcench fever. 262. 

Migraine, 1644-1648. 
aetiology of, 1644c^645. 
dioj^osis 1647. 
facial paralysis in, 1647. 
symptoms of, 1645-1647. 
theories as to, 1644, 1645. 
treatment of, 1647, 1648. 
visual phenomena in, 1645, 1646. 
vomiting in. 564, 1645. 

MikuUez’s disease, 755, 705. 

Miliaria, rheumatic, 331. 
rubra, 1362, 1376. ^ 

Miliary tuberdes in peritoneum, 741. 
tuberculosis, aeute. jSee Osneral tuber- 
culosis. 

MUlom, 1446. 

Milk as oauie of bacterial food poisoning, 
4I0,4U. » 
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Milk as transmitting hgent in scarlet fever, 
«6?, 58, 410. 

as yelvicle of typhoid infection, 75, 410. 
harmful in bacterial food poisoning, 420. 
in coli infeiptions, 96. 
in epidemic diarrhoea of children. 620. 
in<relation to diphtheria infection, 410. 
in relation to tubercular infection, 125, 
129, 411, 638. 
spots in pericariSum, 936. 
vitamin content of. 459. 

Milroy’s disease, 1055. 

^ setiology of, 1055. 
symptoms of, 1055. 

Mimesis, 1558. ^ 

Mites as l^ansmitters of disease, 258, 259, 
" 364. 

in relation to tsutsugamushi fever, 258. 
Mitral disease, double, 908, 909. • 

liability to other diseases in, 918. 
prognosis of, 830. 

symptoms of cardiac failure in, 827, 
828. 

incompetence, 906-908. 
aetiology of, 906, 907. 
diagnosis of, 907, 908. 
murmur in. 907. 
prognosis of, 830, 908. 
pulse in, 907. 
relative, 900. 
symptoms of, 907. 
thrombosis in, 1037. 
stenosis, 903-906. 
aetiology of, 903. 
and incompetence, 908, 909. 
diagnosis of, 905, 906. 
dilatation of left auricle in, 901. 
electro cardiogram of. 990, 991. 
haemoptysis in, 903. 
hy}»ertrophy of left auricle in, 901. 

of right ventricle in, 901. 
murmurs in, 904, 905. 
pathology of, 901, 903. 
prognosis bf, 830, 906. 
pulse in, 904. ' « 

surgical treatment of. 918, 919. 
symptoms of, 903-905. 
thrill in, 904, 905. 
thrombosis in, lOl 7. 
systolic murmur significance of, 907. 
Moeblus* sign in GTaves’ disease, 494. 

Moles, 1448. e 

Mollgaard’s sanoerysln treatment of pul- 
I monary tuberculosis, 1186. 

Mollltles osslum, 1352-1354. 

MoUuscum eontaglosum, 1442, 1443. 
flbrosum, 1446. 

Mdnekeberg’s degeneration, 1006, 1014. 
Mongol type of idiocy, 1837, 1838, 1839. 
Mohilllbalfecting lun{^, 1192. 

skin, 4401, 1402. 

Monocytes, 782. 

Monocytosis, 767. 
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Mononucleosis, infectious, 326; and au 
Glandular fever. * • 
Monoplegia, hysterical, 1677. 

in migx^ne, 1646. 

Moogrol in leprosy, 133. 

Moon’s te^h, 199. 

Moore’s method of treatment of aneifrysm, 
1029. • 

Moral effects of morphkie habit, 1804. 

ImbecUlty, 1840, 184& • 

Morbllll, 283 ; and see Measles. ^ 

Morbus cadueens, 1630. 
eceruleus, 956. 

maoulosu% hsemorrhagieus of Werlhof, 
806 ; and see Thrombocytopenia, 
essential. • • 

Morphine, use and abuse of, in peritonitis, 
737. 

in cafkcer of liver, 698. 
in heari; affections, 845. 

Morphinomaifla, 1803-1805. 
sBtiology of, 1803. 
diagnosis of, 1804. 
p^gnositfof, J804, 1805. 
symptoms of, 1804. 
treatment of, 1805. 

Morphoea, 1439. 

Morvan’s disease, 1363, 1703, 1704. 

anaesthesia in, 1363, 1703. 

Mosquito bites, 365. 
wonn, the, 366. 

Mosquitoes as conveyers of mosquito worm, 
366. 

in relation to dengue, 322. 
in relation to filanasis, 357. 
in relation to malarial Infection, 225, 
226. 

in relation to yellow fever, 318, 321. 
measures for control and destruction of, 
230, 321, 323, 357. 
of malaria, the, 225, 226. 

Mossy foot, 344, 345. 

Mother of pearl tumours, 1498. 

Motor area, lesions of, elooalisin^ signs of, 
1491. • 

symptoms in lethargic encephalitis, 280, 
281. 

Mottling, sub-cutic^r, in typhus, 254. 
Mountain sickness, 978. 

Moure’s operation, 107f^ 

Mouth affections In syphilis, 192, 194. 
diseases of the, 519 -ot 7. 
tertiary syphilitic lesions of, 196. 
the stomach’s first line of defence, 554.® 
toilet of, in fever, 10. 

Mouth-breathing in adenoids, 1074. 
in relation to bronchitis. 1 108. 
in relation to dental caries, 521. 
risks of, 1097. , . • , 

Movements, perverse, in cerebral diplegia,# 
. 1672, 1673. • 

Hueo-mtmbranous colic, 627; and see 
• Colic, muco-membranpuB. 


Mueor nlhcedo infecting lungs, 1192. 
B^ucous patches, 192. 

in congenital syphilis, 198. 

• of larynx, 1082. 

of ph^ynx, 539. • 

plaques,^39. 

Mueus in colitis, 632, 633. 
in gastric secretion, role of, 655, 567. 

^ in Bto||8, diagnostic importance of, 604. 
in stools in muco-membranous colic, 
• I 628, 629. 

^gll eephalus in* relation to hetero- 
ph3ria8is, 349. 

Mttller reaction for syphilis, 188, 189. 

Multiple idiopathic sarcoma of Kaposi, 1446. 

Mumps, 3lft-3l4. ^ 

SBtiology of, 310, 311. • 

agedncidence of, 311. 
complications of, 312, 313. 
deficient salivary secretion in, 312. 
diagnosis of, 313, 314 
immunity after, 313. 
incubation peritxl in, 311. 
infoctivity of, 311, 314. 
pancreatitis 717. 

pathology of, all. 
quarantine after, 314. 
synipteftas of, 31 1, 312. * ^ 

treatment of, 314. 

Murmna bite, 3710 ^ 

Murexlde test for uric acid, 449. 

Murmurs, cardiac, characters of, in relation 
to diagnosis. 889. 
cardio-pulmonary, 910. 
diastolic, 907, 912, 91.5, 917. 
hsemlc, 889. 

in acute endocarditis, 888, 889. 
in adhesive pericarditis, 942. 
in aortic aneurysm, 1024, 1026. 
in aortic incompetence, ^2, 913. • 

in aortic steiiosia, 904, 905. 
in congenital heart disease, 967, 958, 
959. 

in Graves’ disease, 494. 
in mitral incompetence, ^)07. 
in mitral stenosis, 904, 905. 
in pulmonary incon]^tence„915. 
in septic endocarditis, 893,*894. 
in tricuspid incompetence, 917. 
in tricuspid stenosis, 916. 
pre-s^tollc, 904, 906, 916. 
significance of, 889. 
systolic. 905, 906, 910, 917, 918. 

Muscle, Zenker’s vitreous degeneration of, 
in typhoid, 76, 1346. 

Muscles, affections of, in typhoid, 82. 
stiflticss and tenderness of, in trichiniasis, 
359, 360. 
tone of, 3. * 

treatment of affected, in poliom^litis, 
273. ^ 

voluntary, inflammati<ff^of, 1346, 1347. 

• weight of, 2. 
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Muscular activity as source of heat, 2! 
atrophy in acute ^poliomyelitis, 260, 
270. 

in beriberi, 475. 
in cervical ribs, 1754. 
in Charcot- Marie-Tooth dii^ase, 1733, 
1734. 

in cirrhosis of liver, 685. 

in dystrophia myotonica, 1773. 

in hiematomyelia, 1709. ' 

in lead neuritis, 1760. 

in leprosy, 132. * * 

in progressive muscular atrophy, 1 723. 

1724, 1725, 1727, 1728. 
in syringomyelia, 1701, 1702. 
of children, progressive sninal, 1736. 
1737. - 

changes in the myopathies, 1785. 
cramps in tetany, 1777, 1778. 
dystrophy, 1784-1788. 
types of, 1785, 

hypertonlclty in spastic paraplegia, 1690. 
hypotonus in interstitial neuritis, 1 749. 
in tabes, 1595. 

rigidity in cerebral diplegia, 1572. 
in myotonia congeiiif a, 1771, 1772. 
in paralysis a gi tans, 1620, 1621. 
wasting in fever, 3. 
weakness at high altitudes, 379. 
in amyotonia congenita, 1 789. 
in myasthenia^gravis, 1780, 1781. 
in paralysis agitans, 1621. 
in pseudo-hypertrophic paralysis, 1 786. 
in rickets, 472. 

Musculo-cutaneous nerve, lesions of, 1744. 
Musculo-spiral nerve, anatomy and physio- 
logy of, 1739, 1740. 
lesions of, 1740, 1741. 
paralysis of, 1740, 1741. 

Mns^oom poisoning, 408. 

Mussels as cause of bacterial food -poison- 
ing, 413. 

as source of infection in typhoid, 74, 
75. 

poisiening by, 008. 

Mustard gas as cause of dermatitis, 1371. 
in relation to bionchitis, 1113. 
tracheitis caused by, 1097. 

Mutism, hysterical, 1557, 1675. 

treatment of, 1681, 1682. 

Myalgia, 1344. , , 

in trichiniasis, 359. ! 

varieties of, 1344. 

Myasthenia gravis, 1779-1 783. 

aetiology of, 1780. i 

course and prognosis of, 1782, 1783. 
diagnosis of, 1782. t 

ophthalmoplegia in, 1468. 
pathology of, 1780. » 

pharyngeal paralysis in, 1483. 
symptoms of, 17^-1782. 
treatment 0^^1783. 
in Addison’s disease. 485. 


Mycetoma, 179, 180. 
aetiology of, 179, 180. 
diagnosis of, 180. 
pathology of, 180. 
prognosis of, 180. 
symptoms of, 180. i, 

trc‘ktment of, 180. 

Mycobacterium leprae, 131. 

Mycoses, the, 

tlMe pulmortary, 5189-1192. 

Mycosis fungoldes, 1440, 1441. 

Idydaleine, a ptomaine body, 412. 

Myelin kidney, the, 1273. 

Myelitis, acute syphilitic, 1584 
funicular, 1714. 

Myehblasta, 782. 

Myelocytes 782. 

in anaemia pseudo-leukaemica infantum, 

784. 

in diphtheria, prognostic significance of, 

no. 

in the blood, 784. 

Myeloma, multiple, 708, 799. 

{etiology of, 798. 
diagnosis of, 799. 
pathology of. 798. 
prognosis of. 799. 
symptoms of, 798, 799. 
treatment of. 799. 

Myelomalacia, 1711. 1712. 
as terminal phenomenon in progressive 
diseases, 1712. 
from pressure, 1712. 
from traumatism, 1711. 
inflammatory conditions causing, 1712. 
Myelosis, chronic leukacmic, 792. 

Myiasis, 366, 367. 
dermal, 366, 367. 
intestinal, 367. 
linearis, 1458. 
treatment of, 366, 367. 

Myocardial degeneration, atheroma in re- 
lation io, 1013. 

auricular fitril^tion due to, 875. 
in relation to angina pectoris, 926, 927, 
965, 

failure in typhoid, 81. 

Myocarditis, acute, 919-922. 

HJtiology of, 920. 
diagnosis of, 922. 
pathology of, ^20. 
prognosis of, 9 l 2 . 
symptoms of, 920-922. 
treatment of, 922. 
chronle, 923-925. 
aetiology of, 923, 924. 
diagnosis of, 926. 
patbolofy of, 024. 
prognosis of, 025. 
symptoms of, 924, \125. 
treatnihnt of, 925. 

a htherial, 921, 922. 
luenzal, 92). 
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Myocarditis, rheumatic, 330, 920. 
suppurative, 919. • • 

syphilitic, 187. 
toxic, 50. 

in influenza, 140. 
tubcrculcyis, 919. 
varieties of, 919. 

Myocardium, abscesses in, 919. « 

aflfections of, in typh(^d, 76, 81. 
affections of the, impoftancC of, 919. 
and coronary arteries, diseases of tho, ^ 
919-934 . 

chronic disease of, 923-929. 
degeneration of, in coronary disease, 
923. 

diseases of the, 919-934. • « 

effect of diphtheria on, 106, 110. 
fatty degeneration of the, 925-928. 
aJtiology of, 925, 926. 
diagnosis of, 927. 
patTioloJy of. 926. 
prognosis of, 027, 928. 
symptoms ot 926, 927. 
inflitratfon of, 928, 929. 

* cctiology of, 928. 
diagnosis of, 929. 
pathology of. 928. 

})rognosis of, 929. 
symptoms of, 928, 929. 
trcal?ncnt of, 929. 
fibrosis of, 923, 925. 

imjiortancc of condition of, in prognosis. 
831. 

in aortic; incompetence, 902, 914. 
syphilis of, 923, 924. 

Myoclonus, 1658-1660, 
ajliology of, 1658, 1059. 
course and prognosis of, 1659, 1660. 
diagnosis of, 1659. 
ej)ileptic, 1629, 1659. 
symptoms of, 1659. 
treatment of, 1660. 

Unverricht’s, 1038. 

Myohypertrophy, cardio^isoiilar, 14)15. 

nephritic, 1016. * 

Myoidema, 1176. 

Myokimia, 1659, 1729. 

Myoma of skin, 144^ 

Myomalacia cordis, ft 13. 

Myopathic atrophy, 1784^ 
types of, 1785. 
face, 1774. • 

Myopathies, the, 1784-1788. 
pathology of, 1785. 

Myopathy, various types of, aetiology of, 
1787. 

diagnosis of, 1788. 
prognosis of, 1788. 
symptoms of, 1788. 

treatment of, 1788. 

Myosalvarsan in syphilis, 202. * 

Myosls, diagnostic significanoe of, 1468. 
pontine, 1495. 


My<»(tls,^346, 1347. 
fibrous, in alcoholic neuritis, 1761. 
Von-suppurative, 1346. 
gisslflcans progressiva, 1346, 1347. 
suppurative, 1346. • 

Myotonia, fblation of tetany to, 1775. 
atrophica. 1772 ; aiid see Dystrophia 
myotoiuca. 

congemta, 1771, 1772. 

• aetiology of, 1771. 

^i^hology of, 1771. • 

• symptoms of, 1171, 1772. 
treatment of, 1 772. 

Myotonic relation of Erb, 1772, 1774. 
Mysophobia, 1665. 

Myxoedema^499-50 1 . 
aetiology of, 499, 500. 
ago-inciclcnee of, 500. 
basal metabolism in, 500. 
diagnosis of, 501. 

mental disorders associated with, 1819 

pathology of, 500. 

prognosis of, 501 . 

sex incidence of, 500. 

symptoms of, .500, 501. 

treatment of, 5*1. 

My .oma of larynx, 1086. 

•t 

Nsevi, 1447, 1448. 
capillary, 1447. ^ 
cavernous. 1447. ’ 

hyperkeratotic, 448. 
linear, 1448. 
lymphatic;, 1448. 
pigmentary, 1448. 
stellate, 1447, 1448. 

I treatment of, 1447, 1448. 
j vascular, 1447, 1448. 

I Nsevo-carclnoma, 1448. 

Nalls, affc(;tions of, in congenital syphilis, 
198. 

affections of, in hypertrophic puknonary 
arthropathy, 1349. 
affections of. in syphilis, 191. 
eczema of, 1377. • 

favus of the, 1401. 
in achlorhydric anaeitia, 756^ 
in chronic arsenical poisonihg, 394. 
in sprue, 625. 

lesions of, due to arsenic, 1409. 
needed, in hysteria, 1678. 
yngworm of the, 1400, 1401. 
symptoms of, 1400. 
treatment of, 1400, 1401. 

Napier’s aldehyde test in kala-azar, 237, 238. 
Narcolepsy, 1643. 

afte#encephalitis lethargica, 1644. 

Nares, plnggi^ the, 1065. 

Nasdl causes df asthma, 1124, 1126. 
diphtheria, 108, 113, 1064. 
douching, 1061, 1062. 

. feeding, 1814. ^ 

• irritation in intracranial tumour, 1603. 
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Natal obstruction from adenoidc, 1061, 
1073. « 

polypus, 1065 ; and see Polypus. ' 
septum, angio- fibroma of the, 1064, 1071* 
• 1072. 

idiopatliic perforation of, lb62. 

Nascent iodine treatment of nasal tubercu- 
losis, 1071. 

of pulmonary tuberculosis^. 1185. 
Naso-pharyngitis, chronic, vaccine tr^aV 
m^nt of, 38. ^ < 

Naso-pharynx, as habitat of meningococcus, 
150. 

diseases of the, 1072-1076. 
tumours of, 1075, 1076. 

Nauheim treatment of cardiac disease, 834. 
Nausea, 566. ^ 

astiology of, 566. 
hysterical, 566. 
in chronic gastritis, 576. . 
in pregnancy, 5(J6. 
symptoms of, 566. 

Neapolitan fever, 169 ; and see I^ndulant 
fever. 

, Necator americanus as hunmn paraa te. 360. 
Neck, actinomycosis affecting, 178. 
rigidity of, in cerebro-spinal fever, 151, 
152,' 154. 

Necrosis of larynx in small-pox, 300. 
Negativism in catatonia^ 1829. 

in hebephrenia, ^828. 

Negri bodies, 27. 

specific to rabies, 317. 

Negroes, rarity of chorea among, 1648. 

. sickle-celled ansemia in, 775. 

Nematodes, diseases due to, 356-364. 
Neo-antlmosan in sdnstosoniiasis. 352. 
Neo-arsphenamine, 20 1 . 
method of administration of, 201, 202, 

. 2II-S14. 

Neokharsivan, 201. 

Ne^alvursaiv, 201. 

Neostam in kala-azar, 238. 

Neostibosan in kala-azar, 238. 
in Oriental s(Ae, 240. 

Nephrectomy in dogs, partial, effect of, 
1293. • 

in renal tiAerculosis, 1307. 
in unilateral hydronephrosis, 1312. 
Nephritis, 1279. 
aiddseraia in, 427. 
acute, 1274. 
aetiology of, 1274, 1275. 
complications of, 1276. 
diagnosis of, 1276. 
epidemic form of, 1274, 1275. 
pathology of, 1275. 
prognosis of, 1276, 1277. 
symptoms of, 1276. 1276. 

4oxic factors in, 1274. 
treatment of, 1277-1270. • 

ehronie, Ncfi^ive adjustment to water 
supply in, 1285. , 


Nei>hrltis, chronic interstitial, 1286-1290. 
ae^diogy of, 399, 1286. 
t complications of, 1288. 
diagnosis of, 1288. 
from lead poisoning, 399. 
pathology of, 1286, 128'{j 
» prognosis of, 1288. 
jSiymptoms of, 1287, 1288. 
treatment of, 1288-1290. 

^ parenchymatous, 1279-1281. 

aetiology of, 1279. 
p pathology of, 1279, 1280. 

symptoms of. 1280, 1281. 
classification of, 1271. ^ 

from use of mercury, 208. 
glomen^ar, in endocarditis, septic, 894. 
hsmorrha^c, in glandular fever, 327. 
high blood-pressure in, 1044. 
in erysipelas, 55. ' 

in lead poisoning. 399. 
in mercurial poisoning, 396. 
in mumps, 313. 
in rat- bite fever, 220. 
in I elation to atheroma, 1012. 1013 
in spirochsetosis ictero-hsemorrhagioa, 
215. 

in typhoid, 76, 81. 

in Weirs disease. 341. 

lowered chloride excretion in, 1278, 1280. 

nausea in, 566. 

pericarditis in. 935. 

pruritis iu. 1 364. 

renal elements involved in, 1274. 
scarlatinal, 60, 65, 68, 71. 1274. 
skin diseases in relation to, 1274. 
Nephropexy, 1319. 

Nephroptosis, 1316. 

Nephrosis, 1273. 

Nephro-typhold variety of typhoid fever, 79. 
Nerve, auditory, 1476. 
cervical sympathetic, paralysis of, 1469, 
1470. 

changes in beriberi, 475. 
cochlear, ^iee I^erve. auditory, 
eleventh, affections 'of the, 1484. 
anatomy and physiology of, 1483, 
1484. 

facial. ‘Sec Nerve, seventh, 
nfth, 1470-1472. 
anatomy of, i470, 1471. 
division of, 1470. 1471. 
symptoms of lesions of. 1471, 1472. 
trophic changes due to lesions of, 1471, 
1472. 

fourth, anatomy and physiology of, 1465. 
glosso-pharyngeal. See Nerve, ninth, 
hypoglossal, affections of the, 1485. 

• anatomyand physiology of, 1484, 1485. 
ninth, anatomy and physiology of; 1484, 
B 1482. 

olfactory, and tract, anatomy and 
physiology of, 1461, 14021 
uptio, anatomyand physiology of, 146. 
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Nerve roots and nerve trunks^ local lesions 
of, 1738-1748. ^ 

treatment of. 1747, 1748. • - 
seventh, anatomy and physiology of, 
1472. 

sixth, anatomy and physiology of, 1465, 
J466. • 

spinal accessory, affections of th^ 1484. 
anatomy and ple^siolo^ of, 1^83, 

tenth, anatomy and physiology of, 1482 
and see Vagus. . 

third, anatomy and physiology of, 1465. 
trigeminal# iSee Nerve, fifth, 
twelfth, affections of the, 1485. 

anatomy and physiology •of, #484, 
1485. 

vagus, anatomy and physiology of, 1482. 

lesions of, 1482, 148 1. 
vestibular, t^atomy and physiology of, 

• 1476, 1477. 

Nerve-cell lesions, in acute anterior polio- 
myelitis, 266, 267, 274. 

Nerv%-deafndss, 1477. 

Nerve lesions, local, treatment of, 1747, 
1748. 

Nerves, cranial, affections of the, 1461- 
1490. 

oculo-motor, affections of the, 1465- 
1469. 

peripheral, lesions of the, 1738-1771. 
pressure on, in aortic aneurysm, 1024, 
1025. 

Nerve-stretching, 1752. 

Nerve-suture, 1747. 

Nervous complications of chicken- pox, 309. 
of diphtheria, 110, 111. 
of intluenza, 140. 
of mumps, 313 
of scarlet fever, 66, 
of srnall-pox, 300. 

conditions, (cardiac symptoms in, 850, 851. 
diseases causing vomiting, 564. 
dyspepsia, 570, 571. c • • 

lesions in African trypanosomiasis, 241, 
242. 

in diphtheria, 106. 
in leprosy, 132. ^ 
in pellagra, 477, 478. 
in poliomyelitis, 26r% 206, 267. 
in syphilis, 192, 193 ; and see under 
Syphilis. • 

symptoms in cancer of the oesophagus, 
551. 

in cerebro-spinal fever, 151-155. 
in chronic alcoholism, 390. 
in cirrhosis of liver, 685. 
in diabetes, 436. 
in Graves* diseacip, 494. 
in hydrocephalus, 151^1515. • i 

in lpthar|ic encephalitis, 279^82. 
in pernicious anssmia, 769. 

•in pulmonary tuberculosis, 1173. 


Nervous lymptoms in sleeping sickness, S242. 
, in snake bite, 969. 

in South American tr3rpano8omiaBis, 

• 244. 

in spj^chaetosis ictero-hssmorrhhgica, 

in thoi^cic aneurysm, 1024, 1025. 
in typhoid^ 76, 81. 

^ in ^ooping-cough, 146. 
in yellow fever, 320. 

affections of, in measles, 288. 

• central, arterial Supply of, 1534. 

in relation to temperature regula- 
tion, 4. 

veins of, 1534. 
disoasci of the, 1461-1789. 
disturbances, in fever^O. 
white matter of, special site of lesions 
of caisson disease, 372, 375. 
Neuralgia, epileptiform, 1486. 
intercostal, 1217, 1749. 
spasmodic, 1486. 
trigeminal, 1471, 1485-1488. 
aitiology of, 522, 148.5, 1486. 
course of, 14§7. 
diagnosis of, 1487. 
symptoms of, 1486, 1487. 
treatA#nt of, 1487, 1488*. . 
Neurasthenia, 168*2-1687. 
aetiology of, 16^, 1613. 
and movable kidney. 1318. 
and trench fever, 263. 
anorexia i&, 570. 
course and prognosis of, 1686. 
dia^osis of, 1685, J686. * 

distinguished from psychasthenia, 1685. 
electrotherapy of, 1687. 
gastric hyposecretion in, 570. 
gastric symptoms in, 570. 
hydrotherapy of, 1687. • • 

in relation to muco-membranous colic, 
628, 629. 

low blood-pressure in, 1043. 
nature of, 1683. 
oxaluric crises in, 1268.' * 
prognosis of, 1686. 
symptoms of, 1683-N185. 
traumatic, 1683. 
treatment of, 1686, 1687. 

Neurasthenic d^pepsia, 570, 571. 

• ajtiology of, 570. 

^ symptoms of, 570, 571. 
treatment uf, 571. 

Neuiine, a ptomaine body, 412. 

Neuritis, alcoholic, 390, 671, 1761, 1762. 
patiology of, 1761. 

B 3 %iptom 8 of, 1761, 1762. 
after heat-hvperpyrexia, 385. 
anterior criflral, 1745. 
associated with arthritis, 1748, 1749. 
arsenica4 394, 1760. 
brachial, 1749, 1750. 

• cervico-ocoipital, 1750. 
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Neifrltis diabetic, 1764, 1765. 
c pathology of. 1764.® , 

symptoms of, 1764. 

diphtheritic, 1762; arid see Diphtherit'c 
• paralysis. ^ 

dysenteric, 99. 

in anito anterior poliomyejitis, 276. 
in typhoid, 82. »• 

in imdulant fever, 171. r , 

influenzai, 140. 
interstitial, 1748-1753. 
course and proj?ndfeis of, 1 752. 
diagnosis of. 1749, 1751, 1752. 
pathology of, 1748, 1749. 
symptoms of, 1749, 1750, 1751. 
tD'^atment of, 1752, 1753. r 
iead,.399, 175P. 1760. 

Aran-1 )uchenne typo of, 1760. 
brachial type of, 1760. 
pathology of, 1759. 
peroneal type ef, 1760. 
synmtoms of, 1759, 1760. 
wrist-drop type of. 1759. 
multiple diphtheritic, 1763. 

• peripheral, 1756: Polyneuritis, 

radicular. 1749. 
retro-bulbar, 1462-1464. 
aetiology of, 1462, 1463. c ‘ 
in diabetes, 436. 
treatment of, ^765. { 

Neuro-fibroma of skin, 1446. 

Neuro-fibromata in lateral recess, 1406. 

Neuro-flbrositis. See Neuritis.'mtorstitial. 

Neuroma, plexiform, of skin, 1446. 

*Neuronophagia in acute poliomyelitis, 26(}, 
267. 

in lethargic encephalitis, 278. 

c Neuropathic cedema, 457. 

Neuro-recurrences after arsphenamine 
• trealificnt, 205, 210. 

Neuroses, va.somotor, 1048-1055. 

NeurotoiNn, 23. 

Neurotoxins, snake, selective action of. 
369. 

Neurofroplc viri& of syphilis, 188. 

Neutropenia, 788. 
malignant, 789. ^ 

Nlght-blindn<Ss in scurvy, 467, 468. 

Night starts in cardiac failure, 825, 844. 
sweats in pulmonary tuberculosis, 1171, 
1182. • 
treatment of, 1189. , 

terrors in adenoids, 1074. 

Nipple, Paget's disease of the, ] i43. 

Nipples, eczema of, 1376. 

fflssl bodies, disappearance of, in progre.s- 
sivo muscular atrophy, 1733. 

Nitrites in anginal attacks, 971, 972. 
in cardiac disease, 842, 84$ 

Nitriftid crises after use of arsphenamine, 
203. 

Nitrogen loss in4A9ver, 8. 
retention in acute nephrit s, 1277. i 


Nitrogen, saturation of tissues with, the 
essential in caisson disease, 372. 
solubilfty of, in fat, 372. 

Nltro-prusslde test for ketonuria, 437, 1206, 
1267. 

Nits, 1404. 

Nocardia tenuis, 1403. 

Nocardfilsls, 1190. 

of pleura, 1240. c 
Nodal extra-systoll, 855, 859. 
rhythm, 818, 881. 
f electro-cardiogram of, 1002. 

Nodes, Juxta-artlcular, 224. 

Nodular circumscribed lipomatosis, 457. 
Nodules, fibrous, 1343. 
in<i:hap^, 344. 

in skin in Hodgkin’s disease, 752. 

rheumatic, 332. 

subcutaneous rheumatic, in children, 
332, 33^, 886. , 

NogUChPs discovery of spirochsete of 
yellow fever, 318. 

Noma, 526. 

in agranulocytosis, 790. ' ^ 

in measles, 287, 291. 

Nominal deficiency, 1.561. 

Nomograph, Booth by and iSandi ford's, 
423, 424. 

Nona *’ and encephalitis Icthargica, 277. 
Non-specific therapy, 29. 

Normoblasts, 759. 

Normocytes, 758. 

Nose, affections of. in glanders, 135. 
diseases of the, 1059-1072. 
lesions of, in congenital sy])hilis, 193, 
1069. 

lupus of the, 1070, 1071. 
papilloma of, 1071. 
syphilis of the. 198, 1069, 1070. 
syphilitic deformity of the, 198, 1069. 
tuberculosis of, 1070, 1071. 
tumours of, 1071, 1072. 
ulcerations of, 1069. 

NosophoMa, 184^8. , 

NotechPi scutatus, 370.^ 

NothnagePs syndrome, 1494. 

Novarsan, 20l. 

Novarsenobillon, 201. . 

Novasurol in heart disease, 842. 

Novostab, 201. c 
Nuclear ophthalmoplegia, 1467, 1468. 
Nucleic acid, a snmulant to leucocytosis, 
52. 

Nucleotide K-96, a stimulant to leucocytosis, 
790. 

Numbness of extremities in leprosy, 132. 
Nurse’s contracture, 1777. 

Nuftneg liver, 670. 

Nyctalopia. See Nigh^^-blinduess. 
Nystagfnus in acute poliomyelitis, 268, 273. 
in cercoellar apoplexy, 1648. , 

in cerebellar lesions, 1495. 

1q cerebral diplegia, 1572. 



INbE3& 


ld45 


Nystagmus in disseminate sclqrci^is, 1606. 
in Friedreich’s ataxy, 1616. 
in hydrocephalus in children, 'ISIS. 
1514. 

in Meniere’s disease, 1480. 

in ■ Bubifbute combined degeneration. 

.1718. • 

in syringomyelia, 1703. 
in trench fever, 262. , 

Oat-celled tumour of lung, 1193. • 

Obesity, 464-456. 
aetiology of, 454. 

acute necAsis of pancreas in relation to, 
716. 

diet in, 455, 456. 
heredity in, 454. 

in basophil adenoma syndrome, 517. 
in relation to diverticula of the colon, I 

. , I 

• in relation to prognosis of typhoid, 85. j 
influence of pituitary on, 455. 

of thyroid in relation to, 455. | 

pa^hologj? of, 454, 455. 
pregnancy in relation to, 455. 
racial tendency to, 454. 
sex glands in relation to, 455. 
scx-iiicidence of, 454. 
situations of fat dc])usit in, 455. 
suprarenal cortex in relation to, 482. 
syiiiptoins of, 455. 

Ircutiiient of, 455, 456. 

Object-blindness, 1563. 

Obsessions in psycJiaathcnia, 1848. 

Obstetrical paralyses, 1755, 1756. 

Obstruction, intestinal, a(;utc, 648-651. 
aeliology of, 648-6.50. 
di:igno.sis of, 652, 653. 

]»fithoIogy of, 6.50, 651. 

])rogno.sis of, 653. 
round -worms cau.sing, .362. 
sites of, 6 18, 649, 650. 
symptoms of, 051, 652. ^ 

treatment of,^653, 6?l4. 
chronic, 613. 

from cavml tuberculosis, 638. 
from embolism of mesenteric artery, 
1040. % 

in cancer of the colon, 611. 
in diverticula of th^ colon, 645. 
in Hirschsprung’s d^ease, 647. 
partial, 738. 

peritoneal adhesions in relation to,, 
738, 739. 

Obturator nerve, lesions of, 1745. 

Occipital lobe, localising signs of lesions of, 
1492. . 

Occupation in relation to tuberculosis, 126. 
paby, 1666. • , • 

Ochronosb in alkaptonuria, 126(^ 
in cafboluria, 1267. 

Ocular changes in arterial hypertrophy, 
1018. 


Ocular dborienti^on, rdle of, in 

• sickness, *80, 381. 

symptoms in aortic aneurysm, 1024, 1025. 

• in chorea, 1653, 1654. 

in inucsthenia gravis, 1780, 1781. 
in subacute combined degeneration, 
I'US. 

in tubcrcufbus meningitis, 1526, 1527. 
Qculogyftc crises in lethargic encephalitis, 

Qpulolnotor nerves, affections* of, 1465- 

• 1469. 

paralysb from orbital periostitis, 1466, 
1467. 

Oddi’s sphincter in relation to biliary 
oi^cs, 711. • 

Odor phthisicus, 1170. 

Odour from skin in mea-sles, 285. 
in small -pox, 298. 
from typlius patient, 254. 

(Edema, angio- neurotic,* 1053. 
blue, in hvsteria, 1678. 
glottidb, 1053, 1078. 

in acute nephritis, 1276. 
hereditary. 1065; and see Milroy’s* 
disease. 

in ucut^ neifliritis, 1275, 1276, 1278. 
in ascitejl! 746. • 

in beriberi, 475. 

in cardiac failuift, 821^ 845, 846. 
in chronic parenchymatous nephritis, 
12^, 1280. 

in cirrhosis of liver, 685. 
in pernicious amcmia, 769. 
in scarlet fever, 65. 

in secondary contracted kidney, para- 
centesis for. 1285. 
in serum sickness, 33. 
in small-}X)X, 298. « 

in tuberculous peritonitis, 742. 
in trypanosomiasis fever, 242. 
indurated, of syyiUilitic sorfi, 18/, 188. 
laryngb in erysipelas, 55. 
local, in subacute coai^ined degenera- 
tion, 1718. 

neuropathic, 457. ^ 

of face and neck in mediastinal tumours, 
1251. 

of larynx. See Laryngitis, oedematous. 

(Esophageal obstruction, 545, 549. 

Varices in cirrhosis of liver, 684. 

^eins, haemorrhage from, in cirrhosis of 
liver, 684. 

(Esoph^tis, acute, 548, 549. 

(etiology of, 548. 

B^ptoms of, 548. 
treatment of, 648, 549. 
chronic, 64^. 

(Esophagostomiasb, 360. 

(Esophagostomum aplostomum, 360 
stephanostomum, 360. ^ • 

(Esophagus, cancer of the^40-4i62. 

• diagnosis of, 551, 55^ 
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(Esophagus, eanoer of the, pathology 
^ 649, 550. * 

prognosis of, 652. 
sito for, 649. 
sj^ptoms of, 650, 661. 
treatment of, 652. 
diseases of the, 642-662. v 
diverticula of, 647, 648. * 
nervous disorders of the, 542-54C. 
spasm of the, 642, 543. 
aetiology of, 642. ^ ' 

hysterical, 642. 
treatment of, 642, 543. 
stricture of the, 549. 

(Estrin in haemophilia, 804. 

(Estrus ovis, 366. < 

Oldlum albicans, ^bhe fungus of thrush, 527. 
Ointments for eczema, 1379. 

Olfactory nerve and tract, the, 1461, 1462. 
Oliguria in^cholcra, 102. 

Olive oil, value of, tn treatment of gastric 
«^lcer, 584. 686. 

Olivo-ponto-cerebellar atrophy, 1618. 
Omodynla, 1344. 

Onchocerca caecutiens, 35ft 
volvulus as a human parasite, 358. 
Onchocerciasis, 358. 

Oncomclania hupensis in relatiod to schisto- 
somiasis, 350. 

Onyalai, 344. c < 

Onychia, vaccine treatment of, 43. 
Ophidiasis, 368 ; and see Snake, poisoning. 
Ophthalmoplegia, complete internal, 1466, 
1469. 

in lethargic encephalitis, 279, 280. 
total. 1466. 
in migraine, 1647. 
t in syringomyelia, 1703. 
in tabes, 159fJ. 
nuclear, 1467, 1468. 

conditions of occurrence of, 1468. 
Ophthalmoscopic changes in kidney disease, 
1272, 1275, 1281, 1282, 1287. 
in^ptic atrophy, 1464. 
in papillcedema, 1463. 
in syphilitic vascular disease, 1009. 
examinatl 04 , diagnostic importance of, 
1463, 1464. 

Opisthorehls sinensis, 348. 

Opisthotonos in acute poliomyelitis, 275. 
in cerebro-spinal fever, 152. * 

in post-basic meningitis of infants, 154. 
of mlanti, cervical, 153 ; and aee Menin- 
gitis, post-basic, of infante. 
Opponheim’s duease, 1788 ; and see Amyo- 
tonia congenita. 

sign in spastic paraplegia, 1691. * 

Opsonle Index, the, 18. . 

in relation to vaccine therapy, 18. 
in relation to tubercle bacilliis, 129. 
value of, 18. 
variations iiif 18. 

tlieoiy of immunity, 17. • 
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Opsonin, ipeoificity of, 18. 
Opsonlns^classifioation of, 18. 

Optic htrophy, 1464, 1465. 
setiology of, 1464, 1465. 
consecutive, 1464. 
diabetic, 1464. 
lamilial, 1464. 

frohi atoxyl or tryparsamide, 242. 

^ in acromf)galy^^513. 
in cerebral diplegia, 1672. 
t in familial spastic paralysis, 1619. 

• in oxycephaly, 1355. 
in subacute combined degeneration, 
1718. 1 

in syphilitic arteritis, 1009. 
fh tafclbs, 1596. 
primary, 1464. 
prognosis of, 1465. 
retrograde. 1464. 
secondary, 1465. 
syphilitic, 1464. 

Ohiasma, localisation of lesions of, 1493, 
1494. 

nerve, the, 1462. * , 

affections of the, 1462-1465. 
lesion of, in carotid hemiplegia, 1462. 
neuritis in typhoid, 82. 
thalamus, lesions of, localising signs of, 
1493. 

Oral administration of vaccines, 33, 47. 
sepsis, 519-524. 
as cause of diarrhoea, 612. 
as cause of oesophagitis, 549. 
as cause of parotitis. 529. 
in pyorrhiea, 521, 523. 
in relation to arthritis, 1332, 1333, 1335. 
in relation to chronic valvular disease, 
918. 

in relation to dental caries, 521. 522. 
in relation to gastric ulcer, 523, 585, 586. 
prophylaxis of, 523, 524. 
results of, 522-524. 
treatment of, 523, 524. 
xero^loinia^'a caui^e of, 528 ; a7id see 
Pyorrhoea alveolaris. 

Orbit, arterio-venous aneurysm of, 1031, 
1032. 

Orchitis in congenital y^philis, 198. 
in malaria, 229. 
in mumps, 312. « 
in paratyphoid &ver, 91. 
in small- pox, 30u. 

^ in typhoid, 82. 
in typhus fever, 256. 
in undulant fever, 171. 
syphilitic, 196, 197. 

Orlmtal sore, 239, 240. 
setiology of, 239. 
tdiiwnosiB of, 239. « 

4 pa{hq)offy of, 239. 

prognons of, 239, 240. • 

symptoms of, 239. 
treatment of^ 240. 



INDEX 1947 


Omlthodorus lahorensls, 217. 
maroecanus, 217. 
moubata, 217, 219. 
savignyi, 217. 220. 
talaje, 217. 
tholozaqji, 217. 
venezuelensis, 217. 

Oroya lover, 174. 

fiBtiology of, 174. , 
diagnosis of, 174. 

pathology of, 174. , 

prognosis of, 174. 

relationship of, to verruga peruviana, 
174 , 175 . 

symptoms of, 174. 
treatment of, 174. 

Orplment, 392. 

Orsanin in sleeping sickness, 243. 
OrthophQoain car£ac failure, 825. 

Oryzanln. 459. 

Osier Va^ue:^ disease 779 ; and see Poly- 
cythaeraia. 

Osteitis deformans, 1350, 1351. 

^ajtiology of. 1350. 
uiagnosis of, 1351. 

eiTects of suprarenal secretion on, 484. 
pathology of, 1350. 
symptoms of, 1350, 1351. 
treatment of, 1351. 

flbrosa of von Recklinghausen, general* 
ised, 507. 

rarefying, of alveolar processes, 524. 
Osteo-arthritis hy pertrophica, 1349. 
-arthropathy, hypertrophic pulmonary, 
1348-1360. 
astiology of, 1348. 
diagnosis of, 1349, 1350. 
in bronchiectasis, 1132. 
pathology of, 1349. 
symptoms of, 1349. 

Osteochondritis syphilitica, 199. 

Osteogenesis imperfecta, 1351. 

Osteoma of nose, 1072. 

Osteomalacia, 1352-13i^. • • 

aetiology and patRology of, 1352, 1353. 
symptoms of. 1353. 
treatment of, 1354. 

Osteo-myelitis, pya^ia in, 51. 

vaccine treatnftn% of, 44. 

Osteopetrosis, 785. ^ 

Osteophytic outgrowths m arthritis, 1339. 
Osteoporosis in ccoliac dAease, 623. 
Ositeopsathyrosis, 1352. 

Osteosclerotic ansemla, 785. • 

OUtls media in congenital syphilis, 198. 
in diphtheria, 112. 
in influenza, 140. 
in kala-azar, 237. 

•in measles, 287^ 

in mumps, 313. i 

in pneumonia, 1204. 

mielation to atrophic rhinitis, 1063. 

. in relation to memngits, 1530. 


Otitis mdUa in scarlet fever, 60, 62, 64, 69^70. 
^ in small-pox, tOO. 

pneumococcal, 72. 

§ septic thrombosis in, 1038. 

suppurative, in glandular fever,* 327. 

in typhoid, 82. 
vaccine treatment of, 43. 

Otorrheea iti scarlet fever, 64, 69. 
Ovalocy^sis, 775. 

Ovaries m relation to osteo-malaoia, 1353. 
Ovdrl|s in mumps, 312. * 

|Krer^exertion as a cause of tetany, 1776. 
Overstrain in relation to hypertrophy of 
heart, 931, 932. 

of heart in relation to dilatation, 932. 
primary ^ardiac, 977-979. , 

Overwork m relation tc^ confusional in- 
sanity, 1703. 

in relation to neurasthenia, 1683. 

Oxalate of lime calculi, 1307, 1309. 

crystals in urine, 1^68. 

Oxalurla, causes of, 1268. 

crises of, 1268, 1309. • 

Oxycephaly, 1355. 

Oxygen deficiency, effects of, 377, 378. , 

in carbon monoxide poisoning, 401. 
in cardiac failure, 843. 
in treadgent of pneumonih, 1207. 
poisoning from compression, *372. 
under pressure^toxidty of, 372, 374. 
Oxyuriasis. See Enterobiasis. 

Oysters as cause of bacterial food poison- 
ing, 413. 

in relation to typhoid infection, 74, 75, 
410. 

Ozsena. See Rhinitis, atrophic, 
sypliilitic, 196. 

“ Pace-maker of the heart, 818. 
Pachydermia laryngis, 1081* 
Pachymeningitis, 1523. 

syphilitic, 1584. , • 

Paget’s disease, 1350 ; ayid see Osteitis 
deformans. 

of the nipple, 1443. * • 

Pain as a cause of vomiting, 564. 
cardiac, causes of, 8t7, 850., 
epigastric, in yellow fever, *320. 
in accessory sinus disease, 1068. 
in acute ga.stritis, 574. 

«n acute gout, 449. 

in acute intestinal obstruction, 651. 

^n acute necrosis of pancreas, 716, 717. 
in acute pleurisy, 1216. 
in angina pectoris, 826, 967, 968. 
in aortic aneurysm, 1023, 1025. 
in A. coli infections, 94, 95. 
in Bell’s paralysis, 1473, 1474. 
in cancer <ff colon, 641. 
of larynx, 1088. 
of liver, 695, 696. 
of the oesophagus, 559* 

^ of Btomach» 6M. 
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PaiA in cardiac failure, 826, 847. * 
in cholecystitis, 702. * 
in cholera, 102. 
in craft palsy, 1667. 
in dlaphraffniatic pleurisy, 12'^. 
in distribution of fifth nerve, 1471. 
in duodenal ulcer, 582. ^ 

in erysipelas. 55. < 

in erythronielalf^ia, 1054. 
in gall-stones, 707, 708. 
in gastric ulcer. 580. 
in heart disease, treafi/ment of, 847. 
in herfies zoster. 1431. 
in laryngeal perichondritis, 1079. 
in muco-niemi)Tanoi]8 colic, 628. 
in neurasthenia. 1684. # 

in pancreatic (v^'l^nli, 721. 
in peritonitis, 732, 733. 
in pleurisy with effusion, 1220. 
in pneumonia, 1200, 1201. 
in progressive muscular atrophy. 1724. 
in pulmonary apoplexy, 1141. 
in pulmonary tuberculosis, 1171. 
in pyelitis, 1301. 

f in pyloric obstruction, .^94, 595. 
in Raynaud’s disease. 10 19. 
in relation to jauiulicc, 666. 
in renal cplic, 1308, 1309. .• 

in sciatica, 1750. 
in sleeping sickness, 24,‘^ 
in suppurative mediastinitis, 1246. 
in suppurative pylephlebitis, 699. 
in syphilis of aorta, 947, 948.*' 
in syphilis of liver, 691. 

■ in syringomyelia, 1701. 
in tic douloureux, 1486, 1487. 
in trichin iasis, 359. 
in water brash, 547. 

of heart disease, characteristic.s of, 826. 

' relief of.*847. 
site of. 826. 

signiHuancewof. in heart disease, 826, 850. 

Pains in back in small- pox, 295. 
in back and limbs in acute poliomyelitis, 
^ 268. ' '* 
in dengue, 322. 
in infipenza, f38. 
in rclajj^sing fever, 218. 
in trench fever, 261. 
in typhus'fcver, 253. 
in bones and joints in yaws, 222. t 
in limbs in caisson disease, 375. 
in cerebro-spinal fever, 151. 
in scurvy, 466. 
lightning, 1592, 1503. 
peripheral, in lethargic encephalitis, 281. 
prsecordial, in acute pericarditis, 9C6. 
in aortic disease, 909, 911. 
in cardiac overstrain, 977. 

Palate^ arched, in adenoids, 1073. 

in idiots and degenerates, 1838, 1843. 
paralysis di thr; 542. 
of soft, diphtheritic, 110, 1763. , 


Palate, S^hilitic perforation of, 196, 539. 
ulceration of, in gangosa, 223. 

Pallor*aftt)r hsemorrhage, 762. 

Palmar fascia, Hbrosis of, 1345. 

Palpation of chest, 1057. 
of intestines, methods of, 602c 603. ' 

Palpitation, 849, 850. 
astiolegy of, 849. 
in acute endocar(}itis, 888. 

Ilf cardiac failurfr, 826, 846. 

, in Graves’ disease, 495. 
ii> hypertrophy of heart, 930. 
in pericarditis. 936. 
symptoms, 849, 850. i 

treatment of, 846, 847. 

Palsp^ crafts 1666-1670. 
occupation, 1666. 

Paludism, 224. 

Pancake haematoma in subarhehnoid 
hffimorrhage, 1530. 

Pancreas, aeute necrosis of, 7*15-717. 
flptiology of. 715. 
diagnosis of. 716, 717. 
gall-stones in relation to*. 715. ^ 
path of infection in. 715. 
pathology of, 716. 
prognosis of, 717. 
symptoms of, 71(>. 
treatment of. 7 1 7. 
carcinoma of. 722 -724. 
ictiology of, 722. 
diagnosis of, 723. 
pathology of, 722. 
sex-incidence of, 722. 
symptoms of, 722. 723. 
tmatrncnt of, 723. 724. 
discaM\s of the. 713-724. 

investigation of. 713-715. 
in»rclatioii to glycosuria, 431, 432. 
in relation to jaundice. 663. 
malignant disease o. the 722. 
secretion.^ of, 713. 
syphilis of the, 720. 
subacute necr&sU,of, 717, 718. 
diagnosis of. 717. 
pathology and symptoms of, 717 
treatment of, 717, 718. 

Pancreatic calculi, 720,. 721. 
aetiology of, 720. * 
pathology of, 720, 721. 
symptoms of, 721. 
colic, 719. f 
cysts, 721. 

' aetiology of, 721. 
diagnosis of, 722. 
nature of contents of, 721. 
pathology of, 721. 

* symptoms of, 721, 722. 
treatment of, 722., 
digestion, deficient, stools in, 714. 
ducts, ahatomy of, 713, 714. 
ferments in intestines and urine, 714, 
716. 



Pancreatitb, acute hamorrhagie. 715. 
chronic, 718-720. * • 

aetiology and pathology of, fl8.* 
diabetes as a result of, 719. 
diagnosis, 719. 

•in relation to gall-stones, 718, 719. 
jaundice in, 6()3, 718. • 

oxaliiria in, 1268. 
path of infection, ^8. 
prognosis of, 719, %0. " 
symptoms of, 718, 719. 
treatment of, 72(). 
in mumps, 312. 

PanniculitiS0l343, 1344. 
treatment of. 1344. 

Panophthalmitis in small -pox, 300. • 
septic, from lesions of fifth nerve, 1471. 
Papataci fever, 321. 

Papillitf^ in cere bro- spinal fever, 156. 
Papilloedema, 1500, 1501. 

, and atfoph^ as complication of mumps. 
313. 

conditions and occurrence of, 1500, 1601. 

in ansemia, 1501. 

in*!erebral syphilis, 1009, 1582. 

in cerebro spinal fever, 162. 

in chlojonia. 796. 

in chronic lead poisoning, 400. 

in disseminate sclerosis. 1607. 

in intracranial abscess, 1519. 

in intracranial tumour, 1500, 1501. 

in lethargic encephalitis, 280. 

in meningitis, 1501. 

in renal disease, 1501. 

in subacute combined degeneration, 1 718. 

in syringomyelia, 1703. 

in tuberculous meningitis, 1526, 1627. 

in typhoid, 82. 

ophthalmoscopic appearances in, 1500, 
1501, 1502. 

retrobulbar neuritis in relation to, 1463. 
Papilloma of larynx, 1086. 
of nose, 1071. 

of pharynx, 541. , ♦ • 

Papillomata in schistosomiasis, 350. 

of larynx, multiple, 1087. 

Papular rash of syphilis, 191. 

Papule, 1359. 

Paracentesis in ascitft, 7-19. 
in cancer of pcritoneuyi, 745. 
in tuberculous peritonitis, 744. 
pericardii, 940, 945. • 

■ site for, 940. 

thoracis, indications for, 1224. 
methods of, 1223. 1224. 
pulmonary oodema in, 1138, 1224. 
Parmsthesia, 1363. 
in neurasthenia, 1684. 
in eoiatica, 1751. , 

Parafossarulus strlaiulus in relatk>n to « 
clonorcliiasis, 348. * 

Paragonimiasis, 347, 348. 

- aetiology of, 347. 
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ParagoiAmlasls, diagnosis of, 348. 

^ of lungs, 1195. • 
pathology of, 347. 

§ prognosis of, 348. 
syinpt(^s of, 347, 348, 1195, 1190. 
treatmRit of, 34^. 

Paragonimus westermani, 347. 

Paragraphia, 1£61. 

Parake^tosls, 1374. 
in psoriasis. 1433. 

PafaMehyde in heart aO'ectiond, 844. 
y in typhus, 257. • 

Paralysis, acute ascending, 1765; and see 
Landry's paralysis. 

advance of. in Landry’s paralysis, 1768, 
1369 . 

agitans, 1619-1623. 
aetiology of, 1619. 
course of, 1623. 
diagnosis of, 1622. 1623. 
pathology of, 1620, 
prognosis of, 1623. 
symptoms of, .528, 1620-1622? 
treatment of, 1623. 

asthenic bulbc^, 1781. . 

Ben’s, 1473-1475. 
aetiology of. 1473. 

counitsand prognosis ofj 1^74, 1475. 
diagnosis of, 1474. 
facial oontragtiire^fter, 1474, 1475. 
symptoms of, 1473, 1474. 
treatment of, 1475. 
brachial iTlexus, 1739. 
crossed, 1495. 

diphtheritic, 110, 111, 117, 542, 1762-- 
1764. 

due to tick-bites, 364. 
familiai periodic. See Familial periodic , 
paralysis. 

spastic. 1619. • 

flaccid, diagnosis of. 1676. 
in cerobro-spinal fever, 156. » 
in Landry’s paralysis, 1 768. 
in progressive muscular atrophy. 1725. 
liysterical, 1676, 1677.* * * 

in acute poliomyelitis, 269, 270, 271, 
272. • 

in caisson disease, 573. * 

in disseminate sclerosis. 1605. 
in hydrocephalus in children, 1513. 
ifi leprosy, 132. 

ip myasthenia gravis, 1780, 1781. 
in progressive muscular atrophy, 1723, 
1724, 1725. 

in syringomyelia, 1702. 
labio-glosso-pharyngeal, 1726, 1727. 
Lanil^’s, 1765; and see Landry's 
paralysis. 

laryngeal, 1090-1094, 1483. 
varieties of, 1000, 1091, 1483 ; * arid 
see Laryngeal paralysis. 

lead, 399. % * 

.obstetrical, 1766, 1766. 
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Pafalysls, oeulo-motor, 1466, Ma*/. 
aetiology of, 1466, A67. 
of accommodation in diphtheria, III, 
1763. ♦ 

of branial nerves in lethar^ enceph- 
alitis, 270, 280. 
of deglutition muscles, 542. , 
of stemomastoid, 1484. * 
of trapezius, 1484. , 

pharyngeal, bilateral, 1483. 

unilateral, 1483. | * 

progressive bulbar/ 1721, 1726, 172% 
1728. 

Todd’s, 1491, 1550. 1633, 1635. 

Paralyses, toxaemic, 49. 

Paraivphistomiasis, 346. « 

Paramyoclonus nultiplex, 1658-1660. 

Parang, 221 ; and see Yaws. 

Paranoia. See Insanity, delusional, 
alcoholic, 1802. 

Paranoid form of dementia prseeox, 1830- 
. 1832. 

course of. 1830, 1831. 
symptoms of. 1830. 

( treatment of, 1831^ 1832. 

Paraphasia, 1561. 

Paraphrenia, 1832. 

Paraplegia, , congenital spastic, k^/l. 

from cerebral sinus thrombosis, 1038. 


hysterical, 1677. i 
diagnosis of, 1679. 1680. 
in caisson disease. 375. 

“ in extension,” 1690. * 

“ in flexion,” 1690. 
in Hodgkin’s disease. 753. 
in subacute combined degeneration, 
1715, 1716. 


senile, 1712. 

Paraplegic rigidity, 1571. 

Parapraxia, 1568. 

Parapsoriasis, 1435. 
en goatt6s^l435. 
en piaques, 1435. 
llchmoides, 143^5. 

Paiasnes, dermatitis due to animal, 1403- 
1407. 

Parathormone in tefeny, 509. 

Parathyroid extract in osteitis deformans, 
1351. 


glands, atrophy of, 508. 
diseases of the, 507-509. ' 

effect of removal. 507, 500. ^ 

hypertrophy of, 507. 
in relation to calcium metabolism, 508. 
in relation to guanidine, 507. 
in relation to osteomalacia, 1353. 
Insuffiefenqy, effects of. 508, 509. • 
Parathyroidectomy in relation to tetany, 
509, 1775, 1776. * 

Paratyphoid ** carriers,” 11. 
fever, 90, 91. 
flstiology of<30. 

arthritis in, 1327. i 


Paratyphoid fever, bacteriology of, 77, 415. 
commications of, 91. 
dvagnosis of, 91. 
immune therapy of, 47, 48. 
incubation period of, 90. 
intestinal streptococci as a|fected by, 
• 12 . 
onset in, 90. 

. prognosis of, 9^. 

* rash in, 9l. * 

0 sources of infection in, 90. 
c symptoms in, 90, 91. 
temperature in, 91. 
types of, 90. i 

group of bacilli, 414. 

Paratvarioia, 299. 

Paresis in chorea, 1652, 1653. 

Parietal lobes, localising signs of lesions of, 
1491, 1492. 

Parkinsonism as a sequel of lethargic 
encephalitis, 282. * ' , 

ptyalism in, 528. 

Parkinson’s disease, 1619 ; and see Paraly- 
sis agitans. ' ^ 

Paronychia, diphtheritic, 1389. 

Parotid swelling in mumps, 311, 312. 
Parotitis, 313. 529. 
sotiolngy of, 529. 
chronic, 530. 

epidemic, 310 ; avd see Mumps, 
in bacillary dysentery. 99. 
in Hodgkin’s disease, 529. 
in lobar pneumonia, 1204. 
in paratyphoid fever, 91. 
in small- pox, 300. 
in typhoid. 80, 89. 
in typhus fever, 255. 
infectious. 310 ; and see Mumps, 
subacute, .529. 
symptoms of, 529, 5:10. 
treatment of. 530. 

Paroxysmal headache. See Migraine. 

tachycardia, 850 ; and see Tachycardia. 
Parrots ak transmitters of psittacosis, 314, 
31.5. 

Parry’s disease, 491 ; and sec Graves' 
disease. 

Parry-Romberg syndrome, 1489. 

Partigens for tuberculosis, 1187. 

Parturition in rotation to visceroptosis, 
728. 

mental di8ordei(> of. 1824, 1825. 

Paschen, elementary bodies of, in vaccinal 
lesions, 295, 305. 

Pasteur and protective inoculation, 19. 
Pasteur’s work on hydrophobia, 316,, 
317. 

Padteurella pestls, 167. 

Pa(Ch test of sensitiveness, 1380. 

Patersdfl’s graduated exercises for tuber- 
culosis, 1185. 

Pathogenielty of parasitic organisms, 10. 
variations in the, 11. 
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Paul's test for small-pox, 302. 

“ Pea-soup stools ” of typhoid? f7. 
Pectorlloqule aphonlque, 1221. • . 

Pectoriloquy, 1059. 
whispering, 1069. 

PedlcuU, ^rms of human, 1403. 
in relation to impetigo, *1383, 1404Ji 

Pedlculdsls, 1403-1406. 
capitis, 1404. 

treatment of, 14oA 
in relation to ecthyma, 1384. 
pubis, 1405, 1406. 
vestlmentorum, 1404, 1405. 

Pel-Ebsteinlype of pyrexia, 763. 

Peliosis rheumatlca, 807, 896. 

Pellagra, 477-479. 
aetiology of, 458, 464, 477. 
diagnosis of, 478. 
geographical distribution of, 479. 
mental s3nnptoms of, 478, 1807. 

^ mortality ifl, 478, 479. 
pathology of, 477, 478. 
prognosis of, 478, 479. 
prophylaids of, 468, 479. 
sdfcondary, 477. 
symptoms of, 478. 
treatment of, 458, 479. 
vitamins in relation to, 468. 

Pellagra sine pellagra, 478. 

Pelvic floor, weakness of, in relation to 
visceroptosis, 724, 727, 728 
viscera, dropping of, 724, 726. 

Pemphigus, 1418-1420. 
acute, 1418, 1419. 
bacteriology of, 1419. 
chronic, 1419. 
contaglosus, 1455, 1456. 
foliaceus, 1420. 
neonatorum, 1383, 1384. 

S 3 miptoms of, 1383. 
treatment of, 1384. 
symptoms of, 1419, 1420. 
treatment of, 1419, 1420. 
syphilitic, 199. ^ • • 

vegetans, 1420. * 

Penis, granuloma of, in schistosomiasis, ,'(50. 
herpetiform vQcers on, in climatic bubo, 
324 

pruritus of, in dianetes, 435. 

Pentosuria, 440. « 

Pepsin, 553. 

Peptone in urine, 1263. ^ 
injections in asthma, 1 129. 

Percussion of chest, 1057. ^ 

Perforating ulcers in peroneal muscular 
atrophy, 1736. 
in tabes, 1597. 

treatment of, 1602. • 

Perforation in acute pppendioitis, 666, ^7, 
668. ^ 

in cancer of the stomach, 692. 
in duodenal ulcer, 583, 686. 
in gastrio ulcer, 581. 


Perforation in gastro- jejunal ulcer, 588.* 
in typhoid, 76, 96, 80, 89. 

•of lung, 1227, 1234, 1236. 

^ of tuberculous ulcer, 638. 

of viscus as cause of peritonitis, 732, 736. 
Perlarterlfls nedosa, 1011. 
estioloey of, I'D! 1. 
diagnosis af, 1011. 
pa^ologyof, 1011. 

• pro^osis of, 1011. 

• symptoms of, 1011. 

® treatment of, 1911. 

Pericarditis, acute, 935-941. 
ffitiology of, 935. 
diagnosis of, 939, 940. 
eifusiqp in, 935, 937, 938. ^ 

micro-organisms associated with, 935. 
pathology of, 935, 936. 
prognosis of, 940. 
symptoms of, 936-9,39. 
treatment of, 940, 941. 
chronic, 943, 944. 
adhesive, 941-943. 
aetiology of, 941. 
diagnosis of, 942, 943. 
pathology^of, 941. 
prognosis of, 943. 

By1h()tomB of, 941, 942. ^ 
treatment of, 943. 
exudate in, 935^936^ 
fibrinous, 935. 
friction sounds in, 936, 937. 
from gondcoccus infection, 74. 
ha3morrhagic, 935, 946. 
in acute tonsiUitis, 531. 
in scarlet fever, 66, 68. 
in typhoid, 81. 

myocarditis associated with, 935, 936. 
pneumococcal, 72. 

purulent, 935, 936, 940. * • 

symptoms of, 938, 939. 
rheumatic, 330. • 

sero-flbrinous, 935, 937, 939. 

early physical signs of, 937. 
tubercular, 944. * * 

varieties of, 935. 

Pericardium, adhorcnt,*941-943. 
congenital absence of, 954, ^59. 
diseases of the, 935-946. 
effusion into, 935, 936, 937, 938, 939, 
• 940, 944, 945. 

^ characters of fluid, 944. 
now-growths of, 953. 
syphilis of the, 940. 
tuberculosis of, 944. 
symptoms of, 944. 

Perlchbndritis, arytenoid, 1079, 1080. 
of larynx, 1079, 1080. 

8stiology1)f, 1079. 
symptoms of, 1079, 1080. 
syphilitic, 1083. 
treatment of, 1080. ^ 

Pericolic suppuration, B. coli in, 93. 
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Perieolltis, 632. 

Perihepatitis, 739, 740. 
in cancer, 695. 
in cirrhosis of liver, 684. 
syphilitic, 691. 

Perinephric abscess in typhoid f^vor, 84. 

suppuration, epidemic, L304. 
Perinephritis and perinephric abscess, 1304 
1305. ^ 

astiology and patliology of, 1 304. ' 

bacteriology (jf, 1304. j ■ 

course of, 1305.'^ ' 

diagnosis of, 1305. 
symptoms of, 1304, 1305. 
treatment of, 1305. 

Perio^pnitis, chronic, 520, 521. , 

Periostitis, acut(%, arthritis in, 1328. 
in paratyphoid fever, 91. 
in secondary syphilis, 192. 

Peripheral neuritis. See Polyneuritis 
Periphlebitis, 1034.^ 

Perisplenitis, 683. 814. 

PerispoiVicidee, 176. 

Peristalsis, gastric, in pyloric obstruction, 
561. ^ 

in colon, 600. 

in small intestines. 599, 600 
reversed, 561. 
visible, 561, 596. 

Peritoneal adhesion, 

cause and sites of, 738. 
in relation to obstruction, 738. 
cysts, 744. 

Peritoneum, cancer of, 745. 
aetiology of, 745, 
diagno-sis of, 745. 
pathology of, 745. 
symptoms of, 745. 
treatment of, 745. 
diseases of the, 731-749. 

Peritonitis, acute, 731-737. 
asticalogy /)f , 731, 732. 
bacteriology of, 732. 
diagnosis of, 735, 736. 
fdtminant, 733. 
generalised, 732, 733. 
perforative, 733^ 735. 
prognosis of, 736. 

sources of infection in, 731, 734, 735. 
spreading, ^33, 734. 
symptoms of, 732-735. 
treatment of, 736, 737. 
adhesions due to, 738, 739, 741. 

B. coli in, 93. 
chronic, 738, ,739. 
aetiology and pathology of, 739. 
obliterative, 741, 742. < 

symptoms of, 738, 739. 
treatment of, 739. 
diffuse chronic, 730, 740. 
aetiology of, 739, 740. 
pathokogy^iDf, 740. 

symptoms of, 740. , 
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Peritonitis, 6bro-punilent, 736. 
fibrous ^tdherculous, 741. 
gonococcal, 73, 735, 737. 
hydatid cysts of, 744. 
in acute appendicitis, 657, 658. 
in acute suppurative gastritis^, 575. 
in paratyphoid fever, 91. 
in reUtion to acute intestinal obstruc- 
tion, 651,^653. 

if.' ulcerative coKtis, 035, 636. 
indications for operation in. 744. 
legalised chronic, 738, 739. 
symptoms of, 738, 739. 
treatment of, 739. , 

malignant, 696, 745. 

X)a4^hs confection in, 731, 734, 735. 
pelvic, 738. 

perforative, in typhoid, 78, 80. 
pneumococcal, 72, 734. 
encysted, 734. 
path of infection in, 734. 
symptoms of, 734. 
staphylococcal, 731. 
streptococcal, 731, 735. 

source of infection, in. 735. 
tuberculous, 740-744. 
aetiology of, 740. 
ascitic form of, 741, 742. 
diagnosis of, 742, 743. 
in cirrhosis of liver. 686. 
indications for operation in, 744. 
locul.atcd, 742. 
path of infection in. 740. 
pathology of, 741. 
prognosis of, 743. 
symptoms of, 741, 742. 
treatment of, 743, 744. 

Peritonsillar abscess, 531, 532. 

Pernicious anaemia, 767 ; and see Ana?mia, 
pernicious. 

Peroneal muscular atrophy, 1733 -1736. 
aetiology of, 1733. 
course of, 1735. 
db:.gnosis>of,^ 1735. 
pathology ot, 1733. 
prognosis of, 1736. 
symptoms of, 1733-1735. 
treatment of, 1736. 

Perseveration, 1569. 

Persuasion in psycjj^oihcrapy, 1853. 
Pertussis, 143 ,* and see Whooping-cough. 
Pes cavus in d.rebral diplegia, 1571, 
1672. 

< in familial spastic paralysis, 1619. 
in Friedreich’s ataxy, 1614, 1615. . 
in peroneal muscular atrophy, 1734. 
in syringomyelia, 1703. 

Pestls, 167 ; and see Plague, 
minor, 169. 

.Peteehlee, definition of, 800. 
in BcuiVy, 466. 
in typhus, 252, 253, 256. 
in yellow jfever, 319, 320. 
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Peteohial rash in measles, 285. , 
in scarlet fever, 63. 
in typhus, 254. 
of small-pox, 296, 299, 303. 

Petit mal, 1628, 1629. 

Peyer’s patehes in bactoriol food poisoning, 
.419. • 

lesions of, in typhoid, 74, 76. * 
Pfaonenstiel’s methods of treatment of 
lupus, 1071. • * 

Pfeiffer, his work on. immunity, 10, 17. 
Pfeiffer’s bacillus, 137 ; and see l^acMlus 
pfoillcr. 

phenomenan, 22. 

Phagedena, tropical sloughing. 1456. 
Phagedenic ulceration in syphilit^ 188,* 195. 
Phagocytes, 16. 

Phagocytosis, conditions of, 16. 
in relation to chcmiotaxis, 17. 
in relatjon ip immunity, 16, 17. 

• in relation to tetanus, 118. 

Phantasy, 1791. 

Pharyngeal hypersesthesia, 537. 
paralysis,*! 483. 
tonsil, 1072. 

Pharyn^tis, acute catarrhal, 535. 
acute septic, 535, 536. 

symptoms of, 535, 536. 
treatment of, 536. 
atrophic, 537. 
chronic, 537, 538. 
aetiology of, 537. 
symptoms of, 537. 
treatment of, 537, 538. 
granular, 537. 
in atrophic rliinitis, 1003. 
lateral, 537. 
sicca, 537. 

Pharyngo-cBsophageal sphincter, achalasia 

of, 543. 

Pharyngotomy, for cancer of larynx, 1089. 
Pharynx, diseases of the, 535-542. 
lupus and tuberculosis of the, 540, 541. 
syphilis of the, 538-540. • 
symptoms of, 539. 
tumours of the, 541, 542. 
and oesophagus, diverticula of, 547, 548. 
Phenol-phthalein, skin eiuption due to, 
1410. ^ 

-red, for testing capa<;ity of individual 
kidney, 121K). 

-sulphone-phthalein tist of renal elli- 
ciency, 1259. 

Phenoquin in gout, 453. 

Phenyl-hydrazine in polycythaemia, 780 
781. 

Phialophora verniooi», 344. 

Philip’s classification of tubercular stages, 

• 1178. 

Phlebitis, 1034-1036. 
after influenza, 140. 
classincation of, 1034. 
gouty, 450, 1035. 
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Phlebitis in relation to embolism, 1036.^’ 

,in relation to thfombosis, 1036. 
infection in relation to, 1034, 1035. 
inonsuppurative, 1034, 1035. 
plastic, j035. 
aetiology of, 1035. 
symptpms of, 1035. 
treatment 1036. 

^ vaiqpties of, 1035. 
post-operative, 1035. 

•pheAieral, 1035 ; and see 'Phlegmasia 
• alba. ^ 

suppurative, 1035, 1036. 
aetiology of, 1035. 
symptoms of, 1035, 1036. 
treatment of, 1036. 
traumatic, 1035. • 

Phlebogram, 821, 822, 823. 

Phlebotomus argentlpes as possible vector 
of kala-azar, 235. 
fever, 321, 322. 
aetiology of, 321. 
diagnosis of, 322. 
symptoms of, 321, 322. 
treatment of| 322. 
noguchi, 174. 
papatasU, 321. 

as poSiible vector of oriental sore, 239. 
sergenti, 239. 
verrucarum, 17<V • 

Phlegmasia alba dolens, 1035; and see 
Phlebitis, puerperal. 

Phobias in neurasthenia, 1684. 

in psychasthenia, 1848. 

Phonation, laryngeal disorders of, 1090- * 
1094. 

Phosphates in urine, 1256. 

Phosphatic calculi, 1308. 

Phosphoretted hydrogen, poisoning by, 408. 
Phosphorus content of bloocfin tetany/ 609. 
poisoning, 407. 

fatty heart in, 926. * • 

symptoms of, 407. 

Photophobia in measles, g84, 290. 

in cerebro-spinal fever, 151. 

Phrenic nerve, anatomy and physiology of, 
1738. • 

exairesis of, 1135, 1188. 
lesions of, 1738. 
section for tuberculosis, 1188. 
Phtenicotomy for bronchiectasis, 1135. 
Pl^hinoid chest, 1066. 

Phthiriasis. Hee under Pediculosis. 
Phthlrius, species infesting man, 1403. 
Phthisis. See Pulmonary tuberculosis, 
ab ffaemoptoe, 1169. 
coaJftniner’s, 1162. 
quortz-minePs, 1162. 
syphilitic, 1193. 
without physical signs, 896. 

’ Pl^icai signs in the chest, 10§6-1069. 
Physopsis afrieana^ in reh^on to schistoso- 
I miasis, 349, 360. 
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Plata, 221 ; and see Y&wa. 

Bois, 240. « 

Cayenne, 240. 

Pick’s ^sease, 941, 942. , 

Plcrlo*acid poisoning, 407. 

Pledra, 1458. 

Pigeon breast, 1056, 1073. 

Pignient calculi, 707. 

in acholuric jaundice, 668. ^ ^ 

of malaria, 227. 

Pigmentary* naevl, 1448. | ‘ 

Pigmentation of skin^ after use of sil^r,'* 
preparations, 1410. 
anomalies of, 1449. 
in Addison’s disease, 484, 485. 
ii} arsenical poisoning. 394^ 1400. 1662. 
in bronzed <4'abctes(hjcmochromatosis) 
436, 486, 688. 
in Hodgkin’s disease, 753. 
in kala-azar, 236. 
in leprosy, 13^ 
in pellagra, 478. 
in scratch eruption, 1380. 
in splenic aniemia, 815. 

I pituitary gland in re/ation to, 512. 
Pigments of urine, 1256. 

Pilocarpine as stimulant to salivary secre- 
tio.n, ^28, 529. o * 

Pin worm, 363. 

Pineal gland, atrop|\y of, 610. 
diseases of, 510. 
functions of, 510. 
hypoplasis of, 510. 
tumours of. 510. 

• Pink-eye in trench fever, 262. 
Pinkerton-Mooser reaction in spotted fever, 
257. 

PInta, 1457, 1458. 

Plrquet’s test for tuberculosis, 128, 1180. 
Plthiatism, 1673. 

Pitting after small-pox, 298, 300. 

Pituitary extsact, methods of administra- 
tion of, 517. 
extracts, effects of. 516. 
gland, diseased’ of the, 510 -518. 
hormones of, 516. 
in relation to (A>esity, 455. 
localisatibn of lesions of, 1494. 
mental disorders in diseases of, 1820. 
posterior lobe of, in relation to sugar 
metabolism, 434 <. 

stnicture of the, 510, 511. ^ 

Pltuitrin, inhibitory action of, Ou diuresis,. 
610, 1260. 

Pltyriasllorm dermatitis, 1385. 

Pityriasis rosea, 1436, 1437. 
flstiology of, 1436. 
symptoms of, 1436. 
treatment of, 1436, 14375 
niVra pilaris, 1435. 
simplex, 1374. 
venioolorin tsopios, 1457. 

Plague, 167-169. 


Plague, abortive. 169. 
fetiolo^ of, 167. 
ambulatory type of, 169. 
bacillus of, 167. 
bubonic, 168. 

cellulo-cutaneouB type of, 16^ 
cei'ebral, 168. ' 

compKcations of, 169. 
diagnosis of, 169r; 
ihiraune therapj-' of, 169. 

, intestinal type of, 168. 
njortality in, 169. 
path of infection in, 12, 167. 
pathology of, 167, 1G8. i 
pneumonic, 168. 
prognosis of, 1G9. 
prophylaxis of. 169. 
septicemic, 168. 
scrum treatment of, 169. 
symptoms of 4 68. 169. 
treatment of, 169. ' ' 

types of, 168, 169. 

Planorbis boissyi in rcl.ation to schisto 
somiasis, 350. ‘ 

ccenosus in rclatiun to faseioliasis, 347. 
metidjensis in relation to soliestoso- 
miasis, 349. 

Plant poisons, eflcct of. on sK-in, 1370. 
Plantar fascia, fibrosis of, 1315. 

Plants, poisonous, eaten in mistake, 408. 
Plaques jaunes, 1544. 

Plasmochin. See PlasnuKiuino. 
Plasmodium falciparum, 225, 226. 
malarise, 225, 226. 
ovale, 226. 
vivax, 225. 226. 

Plasmoquinein malaria, 230, 231. 

toxic symtpoms after, 231. 

Plectoglossus alti veils in relation to hetoro- 
phyiasis, 349. 

PleochoUa in malaria, 227, 228. 

Pleura, actinomycosis of, 178, 1240. 
diagno.sis of, 1240. 
symptoms to’f, ^240. 
treatment of, 1240. 

B. coli infection of, 95. 
carcinoma of, 1241. 
diseases of the, 121^1242. 
dropsy of the, 123& ; ar/d see Hydro- 
thorax. p 

endothelioma of, 1241. 
hydatid disease 4f, 1239, 1240. 
diagnosis of, 1239. 
symptoms of, 1239. 
treatment of, 1239, 1240. 
hydrops of the, 1230 ; and see Hydro-, 
thorax. 

ie^ury of, 1242. 

ipallgnant tumours qf, 1240, 1242. * 
diagnosis of, 1241, 1242. 
pafibology of, 1241. 
symptoms of, 1241. 
treatment of, 1242. 
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Pleura, sarcoma of» 1241. 

simple tumours of, 1240. 

Pleural effusion in heart failure, 921 • 
effusions, anomalous, 1225. 
characters of, 1220, 1223, 1226, 1230. 
chylous and other milky, 750, 1233 
. 1234. • 

hsemorrhagic, 1231 ; and see Cliemor 
rhagic ploural^lFusions. 
in malignant disclso, ll231, 1241? 
fremitus, 1057, 1058. , 

Pleurisy, 1215-1230. 
acute dry, 1215-1219. 
aitiolagy of, 1215. 
complications and scqiielaR of, 1216. 
course of. 1216. 
diagnosis of. 1216, 1217. 
pathology of, 1216. 
prognosis of, 1217. 
symptoms of, 1216. 
tn^atmSnt of, 1217, 1218. 
acute fibrinous, 1215-1219. 
as a tubercular manifestation, 1 1 69. 
chjonic dfy, 1219. 
classification of, 1215. 
diaphragmatic acute dry, 1218. 

diagnosis of, 1218. 
symptoms of, 1218. 
eosinophil, 1223, 
from gonococcus infection, 74. 
hmmorrhagic, 1231. 

aetiology of. 1231. 
in cancer of liver, 696. 
in lobar pneumonia, 1204. 
in relation to tuberculosis, 1215, 1216, 
1219, 1222. 

in rheumatic fever, 331. 
interlobar dry, 1218, 1219. 
plastic, 1215-1219. 
primary dry, 1215. 
purulent, 1225 ; and see Empyema, 
rhoumatic, 331. 
secondary dry, 1215. 
sero-flbrinous, 1219-1225* 
aotiology of, 121 6, 1220. 
complications and soquelsB of, 1222. 
course of, 1222. 
diagnosis of, 12^, 1223. 
pathology of, 1220. 
prognosis of, 1223, 1^24. 
symptoms of, 1220-1222. 
treatment of, 1224, ft 25. 

'tubercular, 1223. 

With effusion, 1219-1231. 

pain in, 1220. 

Pleurltls, 1215 ; and see Pleurisy, 
a frigore, 1215. 

Pleurodynia, 331, 1344. 

Pleurdgenous cirrhosis 1160. 

Pleuro-pneumonla, 1198. 

Plombibres colonic Irrigation, 96, o29 

PlummeivVInson syndrome, 543, 766, 766 

Pneumatuiia, 1268. 


Pneumo4)acll]ns of Friedlander in addte 

^ tracheiti# 1097. 

in broncho-pneumonia, 1209. 

0 in catarrhal rhinitis, 1059. 
Pneumoe^cal arthritis. See *under 
Arthritis. 

meningitis, 1204, 1628, 1529. 
peritonitis, 784. 

Pneumococci in typlioid pneumonia, 81. 
Pneumococcus, tho, 71. 

c|.u8e of septic endocarditis, 892, 893. 

• earners, 19. • 

in acute tracheitis, 1007. 
in bronchp-pneumonia, 1209. 
in catarrhal rhinitis, 1069. 
in relation to lobar pneumonia, • 1 198, 
1109. 

infection, 71, 72. 

infections, immune therapy of, 42. 
meningitis, 160, 161. 
mucosus, 1 199. • 

pathogenicity of the, 1198, 1199^ 
pyaemia. 42. 

relation of, to pneumonia, 71. 
septicjacrnia, 4'.^ 72. 
types of the, 42, 71, 1198, 1 199. 
Pneumo-hsemopericardium, 945. 

-hydropleicardlum, 945. ‘ , 
Pneumokoniosis, 1 162-1 1 64. 
aetiology of, 1 LQi^. • 
complications and sequelae of. 1164. 
course of, J 164. 
diagnosis of, 1 J 64. 

in relation to tuberculosis, 1163, 1164 
pathology of, 1162-1164. 
prognosis of, 1164. 
symptoms of, 1164. 
tracheal involvement in, 1097. 
treatment of, J 164. 

Pneumollths, 1167, U70. * 

as cause of bronchial obstruction, 1 121. 
Pneumolysis, extra- pleural, for puhnonary 
tuberculosis, 1188. 

Pneumonia, apical, 1203. ^ ^ 
carriers, 1199. 

catarrhal, 1208 ; and see Broncho- 
pneumonia. • « 

central, 1203. 

chronic interstitial. See Pulmonary 
fibrosis. 

c^ntusional, 1203. 
qfeeping, 1203. 

croupous, 1198; and see Pneumonia 
lobar. 

Felton's serum in, 42. 
group-sera in, treatment of, 30. 
hypc^tic, 827, 1 136. 
immune therapy of, 42. 
immunity after, 19. 
in children, 1203. 

• in erysipelas, 65. 
in the aged, 1203. 
tin the insane, 1203. 



1956 


INDEX 


Pn^nimoDla, in typhoid, 81, 86. * 

i lobar, 1198-1208. ^ 

letiology of, 1198, 1199. * 

bacteriology of, 71, 72, 1198, 1199. » 
cbmplications of, 1203, 1204. 
oonMolidation in, 1199, 120a 
courae of, 1204. ^ 

diagnosis of, 1204, 1205. 
distribution of, 1198. , 

epidemics of, 1198. 
incubation period of, 1200. 
pathology of, 119!», 1200. 
paths of infection in, 1 199. 
prognosis in, 1206. 
prophylaxis of, 1206, 1207. 
resolution in, 1200, 1202. < • 
sequelae of, <^204. 
specific treatment of, 42, 1208. 
stages of consolidation in, 1 199, 1200. 
symptoms of, 1200-1203. 
treatm ent of, 1 206- 1 208. 
varieties of, 1203. 

lobular, 1208 ; and see Broncho- pneu- 
monia. 

• massive, 1203. ^ 

migratory, 1203. 
post-operative, 1203. 
relation of pneumococcus to,«7i. 
secondary, 1203. 
stock vaccines fop. 42. <• 
traumatic, 1203. 
wandering, 1203. 
white, of Virchow, 1 192. ' 

Pneumonias, the, 1198-1214. 

‘ Pneumonomycoses, 1189-1192. 
Pneumo-pericardium, 946, 946. 
symptoms of, 945. 
i pyopericardium, 945. 

Pneumothorax. 1234-1239. 
aetiology of, 1234, 1236. 
artificial, dangers of, 1 1 88. 
eSelt of,*on lung, 1146. 
for pulmonary tuberculosis, 1187 
r 1188. . 

t&hnique, of 1 187, 1 188. 
collapse in, 1146, 1236. 
complicat^na and* sequela) of, 1237. 
course and prognosis of, 1238. 
diagnosis of, 1237, 1238. 
emphysema as a cause of, 1 161. 
from organisms in effusion, 1236. « 

in typhoid, 81. 

pathology of. 1236, 1236. ^ 

symptoms of, 1236, 1237. 
treatment of, 1238, 1239. 

Pneumo-typhoid variety of typhoid fever, 
79. < 

Poek of smali'pox, 296, 297, 299. 

Poikilocytes, 760. * 

Poftilbeytosls, 760. 

in pernicious anaemia, 770. * | 

in subacute Combined degeneration, 
1714. , I 


Poison I i in causation of acute gastrjtis, 

I in rdifation to bronchitis, 1113. 

I Poisoning, alcoholic, 387 ; and see Alco- 
holism. 

arsenical, 392 ; and see Arsen^al poison- 
i ing. 

I as a (^iise of tetany, 1777. 

j carbon monoxide 400. 

I cnemical, 4b6, 457. 
f chronic, in relation to atheroma, 1012. 

' jv^undice in, 662. 
lead, 397. 
mercurial, 395. 
metallic, 411. 
pti^maiift, 412, 413. 
snake, 368, 36^ 

Poisons acting on the liver, 406-408. 
in relation to anaemia, 761, 802. ‘ 
irritant, as cause of gastritis^ 573, 576. 
varieties of snake, 369. * , 

Polioencephalitis, acute, 161. 

Poliomyelitis, acute, anterior, 161,264-276. 
abortive form of, 276. ' 

ffitiology of, 264, 266. *' 

age-incidence of, 264. 
ataxic form of, 274. 
brain-stem form of, 273, 274. 
carriers of, 264, 265. 
cerebellar fonn of, 274. 
cerebral form of, 274, 275. 

rarity of, 276. 
convalescent scrum in, 30. 
course of, 270, 271. 
diagnosis of, 271, 272. 
experimental transmission of, 266. 
immunity in, 268. 
incubation period of, 265. 
meningitic form of, 275, 276. 
micro-organism of, 264, 265. 
nerve-cell destruction in, 266, 267. 
norve-tnmk lesions in, 267. 
nouritic form of, 276. 
pat W’ of inf8btif)n in, 265, 266. 
patliolo^ of, 265-268. 
prognosis in, 272, 273. 
relapse in, 269. 
seasonal incidence, of, 264. 
serum treatment of, 38, 268, 273. 
spinal form o( 269, 270. 
spread of infection in, 265. 
spreading paitilysis due to, 1766. 
symptoms of, 268-270. 

' treatment of, 273-276. 
types of, 268. 
vims of, 264-266. 

progressive muscular atrophy following, 
272. 

Poyaccin in bay fever, ,i 067. 

^ leulSmi^ 793, 796. 

PolyehromatophiUa, 668. 

in subacute combined degeneration, 1714 
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PoljrcytlUBmls, 779-781. 
in bacillary dysentery, 100. 
in pulmonary fibrosis, 1161. 
secondary, 779. 
vera, 779-781. 
setiolopy of, 779, 780. 
complications of, 780. 
course and prognosis of, 780. 
pathology of, 780. 
symptoms of, 780. 
treatment of, 780. 
vasomotor disturbances in, 780. 
Polydipsia in cerobro-spinal fever, 102. 
Polyglandular disease of pituitary origin, 
517. 

Polygraph, the clinical, 821, 822. • ^ 

for diagnosis of auricular fiuttor, 878. 
of heart- block, 866. 

Polymorphonuclear cells, 782. 

Polymyositis bmmorrhaglca, 1346. 
Pplyneuritis, 1^66-1765. 
and Landry’s paralysis, 1767, 1765, 1766. 
causes of, 1756, 1767. 
endemlca,*474. 

hflematoporphyrinuria in, 1 769. 
in beriberi, 475. 
in fowls from avitaminosis, 4()2. 
ophthalmoplegia in, 1468. 
pharyngeal paralysis in, 1483. 
Polyorrhomenitis, 739. 

Polyposis of colon, Miology of, 636. 

Polypus, bleeding, of septum, 1064, 1076. 
choanal, 1066, 1075. 
fibroid. See Fibroma of naso-pharynx. 
naso-pharyngeal, 1075. 

surgical treatment of, 1075. 
of the dose, mucous, 1065, 1066. 
sotiology and pathology of, 1065, 1066. 
symptoms of, 1066. 
treatment of, 1066. 

Polyserositis, 739. 

Polyuria, 1260. 
causes of, 1260. 
hysterical, 516. ^ • 

in cerebro-Bpinal fCvor, 152. 
in diabetes, 435. 
in diabetes insipidus, 615. 
in granular kidne 3 ^ 1287. 
in trench fever, 268. 
in typhoid, 82. ^ 

Pons and medulla, localisation of lesions 
of, 1495. % 

Pontine lesions, pupils in, 1495, 1547. 
Popliteal nerves, lesions of, 1 746. * 

Porencephaly, 1498. 
after embolism, 1542. 
after thrombosis, 1645. 
in idiocy, 1837. 

- in infantile hemiplegia, 1576. 

Pork as source of iniection in tapeeworm, < 
^ 362 . * 

Infeoibd, causing febrile symptoms, 90. 
•trichmiasis, 359, 360. 


Porocepifltlus armillatus, 365. 

Portal circulation 4ti relation to cirrhosis, 
• 682. 

^infections, 672. 

obstruction from replacement fibrosis,405. 
pyesmiaf 61, 699. 
thrombosis, 698, 699, 1039. 

80 tiology apd pathology of, 698. 
diamosis of, 699. 

® syrnptoms of, 698. 
vtim diseases of the, 698-700. • 

8h*wine stains, 1447. 
ost-baslc meningitis of Infants, 163; 

and see under Meningitis. 

-epileptic automatism, 1636. 
-mortem^art, 1424. 

of tuberculous origin, ^6. 

-nasal catarrh, 106 L. 

-operative suppurative, serum treat- 
ment of, 39. 

-tussive suction, 1058,. 1 175. 

-vaccinal eneephalo-mystitls, 306, 307. 

Posture in relation to pulse- rate, 85(t. 
in relation to visceroptosis, 724, 726, 727 
in treatment of acute poliomyelitis. 273. , 

Potain's aspiratonn pleural efiusion, 1224. 

Potamon obtusipes in relation to para- 
ge^imiasis, 347. 

Potato poisoning, 409. 

Potters' asthma, 1162. ^ 

Pott's disease in rdation to compression of 
spinal cord, 1687, 1688. 

Precipitin dbrum reaction in forensic 
medicine, 25. 
in hydatid disease, 694. 
lest for hydatids, 355. 

Precipitinogen, 25. 

Preoipitins, 25. 

Precocity, suprarenal cortex in relation to, 
482. • 

Precordial pain on exertion a symptom of 
cardiac failure, 826. , • 

Prefrontal lobes, lesions of, localising signs 
of, 1491. 

Pregnancy, acuto necrosis^t liver in, #73. 
andchoroa, 1648, 1649, 1656. 
and diabetes, 436. • « 

as affected by Graves’ diseiAe, 495. 
in relation to atnemias, 777. 
in relation to artliritis, 1331. 
m relation to confusional insanity, 1793. 
ill relation to obesity, 454, 455. 
in relation to osteomalacia, 1353. 
in relation to visceroptosis, 724. 
jaundice in, 665. 
mental disorders of, 1823, 1824. 
nauSba of, 566. 
pernicious vomiting of, 571. 
scarlet fevef in, 63. 
sea-sicknels in, 382. 
small-pox and, 294. 
tetany in, 1777. 

• toxsBmic kidney in, 1271. 
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Prel^nancyi treatment of syphilis in, 2i;i. 

typhoid and, 79, 85. ^ 

Prematurity, ansemia of, 762. 

Prepuce, chicken-pox on, 309. i 

gan|p*ene of. in spotted fever. 257. 
primary syphilitic sore of, 187,* 1 88. 
Preputial diphtheria, 109. 

herpes, 1432. t 

Presbyophrenia, 1844. « ^ 

Pressure, atmospheric, effects of, upon 
living animals, 372, 374. I ^ - 
signs in aortic aiUMirVsm, 1024, 1025. 
Pressure-symptoms in goitre. 504, 505. 

in thoracic aneurysm, 1023-1025. 

Price-Jones curve. 758. 

i^j sprue, 62.5. ,, 

Pricky heat, 145^, 1455. 

Primary lesion in yaws, 221, 222. 

Primary stage of syphilis, diagnosis of. 
189, 190. 

Primitive cardiac tube, the. 818. 

Primula obconica as cause of skin irrita- 
•tion, 1369, 1370. 

Proctitis, from constipation, 608. 

• from diarrhoea, 615. ^ 

hsemorrhagic, after avertin anaesthesia, 

635. 

ProctoscopiQ e^tamination, 606, 

Producer gas, dangers of, 401. 

Progeria, 482, 512. ^ , 

Prognosis in cardiac affections, 829-832. 
Progressive bulbar paralysis, 1721, 1726, 
1727, 1728. ' 

lenticular degeneration, 1623. 

• muscular atrophy, 1721-1 733. 

ajtiology of, 1722. 
clinical picture of, 1721. 
clinical types of, 1721, 1722. 
complications of, 1732. 

• course iftid prognosis of, 1731, 1732. 
diagnosis of. 1730, 1731. 
pitholpgy of, 1722-1724. 
pharyngeal paralysis in, 1483. 
sym ptom s of , 1 724- 1 7 30. 

•treatmerff of, 1732, 1733. 
spinal muscular atrophy of children, 
I7;i6, 17311 
sctiold^y of, 1736. 
course and prognosis of, 1737. 
diagnosis of, 1 737. 
patholog}'^ of, 1736, 1737. 
symptoms of, 1737. 

Projectile vomiting, 596. 

Projection, 1791. 

Prophylactic use of vaccines, 34. 

Proptosis in oculo-motor j^ralysis, 1466. 
Prostatic disease, nausea in, 566. * 

Prostatitis in coliform infection of urinary 
tract, 93. • 

in«typhoid, 82. 

Protein content of cerebro-spinal fluid, 1622.« 
diet, excAsivd^ in relation to arthritifl, 
1332. f 


Protein diet in secondary contracted kidney, 
^ 283 . 

metabolism, liver in relation to, 406. 

** shock ”for ulcerating granuloma, 1460. 
in astluna, 1129. 

Protein therapy, non-specific, 1390- 
Protein-containing drugs, skin eruptions duo 
• to, 1410. 

Proteins, digestion qf, 553. 
ifl haemophilia, ^4. 

, sensitiveness to, in relation to asthma, 
. 1125,1126,1129. 

Proteinuria, 1261. 
congestive. 12t)2. t 

febrile, 1262. 

fuectiorthl or orthostatic, 1261, 1262. 
toxic, 1262. 

Proteose in urine, 1263. 

tests for, 1263. ' 

Proteus vulgaris in epidemic diarrhoea in 
children, 618. ** ' 

Protozoal poisons acting on liver, 406. 
Protozoan infections, 224-250. 

Prurigo sestivale, 1372. * 

Jlernicr’s, 1375. 
ferox, 1416. 
flexural, J375. 
mitis, 141G. 
of Hebra, 1410. 

Pruritus, 1303-1366. 

aetiology and pathology of, 1363, 1364, 
1365. 

anidue to threadworms, 363. 
diagnosis of, 1364. 
gcnenilised, 1363, 1364. 
in diabetes, 435. 
in Hodgkin’s disease, 753. 
in jaundice, 6()4, 666. 
in serum sicknc.ss, 33. 
localised, 1365, 1366. 
scrotal, 1365. 
senile, 1364. 

symptoms of, 1364, 1365. 
treatm^jnt of,«^13(54, 1365, 1366. 
vulvar, 1365. * 

Pseudo-actinomycosis, 1 79. 

-angina, 967. 

-bullae in iodide cnu:)tions, 1409. 

-chylous effusions, 750, 1234. 

-chyluria, 1268.4 
-constipation, hysterical, 608. 

-crisis in lobar pneumonia, 1201. 
in typhus, 253. 

• -cyesis, 568. 

-diarrhoea, 615, 649. 
causes of, 616, 649. 
in chronic appendicitis, 659. 
^phtheria bacilli, 105. 

{dipsomania, 388. 

-flatulence, 567, 668 . 

-haemffphilia hepaUca, 800. 
hereditary, 806. 
syphilitica, 800. 
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Pseudo-hypertrophie paralysis; 1 785-1 187. 
(etiology of, 1785. • 

diagnosis of, 1786. 
prognosis of, 1786. 
syroptoms of, 1785, 1786. 

•treatn^ent of, 1786, 1787. 

-lipoma, 457. 

-(Bdema, 457. 

-pancreatic cysts, 721. 

-paralysis in syphilitit epiphysitis. Ii27. 
-paresis, alcoholic, 1802. 

-pelade, 1453. 

-reminiscence in senility, 1845. 
-sclerosiSjpl623. 

Psilosis, 62 and see Sprue. 

Psittacosis, 314-316. 

(etiology of. 314, 315. 
causative organism in, 315. 
defiifition of, 314. 
diagnosis of, 315. 

^ mortality ill, 316. 
pathology of. 315. 
prognosis of, 316. 
rash in. 315. 
a^ptoms of, 315. 
treatment of, 316. 

Psoriasis, 1433-1435. 
aetiology of, 1433. 
circinata, 1433. 
diagnosis of. 1434. 
follicular, 1433. 
guttata, 1433. 
gyrata, 1433. 
nummulata, 1433 
pathology, 1433. 
rupioides, 1433. 
sites of predilection of, 1433. 
symptoms of, 1433, 1434. 
treatment of, 1434, 1435. 

Psorosperms, 1443. 

Psychasthenia, 1685, 1847-1850. 
ffitiology of, 1847. 
symptoms of, 1847-1849. 
treatment of, 1840, 185ft. • 

Psychic development, normal, 1851, 1852. 
disturbances in cerebro-spinal fever, 151, 
152, 153. 
in chorea, 1649. 

equivalent of eplcpsy, 1808, 1810. 

Psychical changes in alcoholic, neuritis, 1762. 

Psycho-analysis, 1851, 18,52. 

in mental disorderftof puberty, 1822. 
^analytic treatment of h 3 ^steria. 1682. 

Psychological medicine, 1790-1859. 

Psychoneuroses, the, 1847-1850. 

Psychosis, chronic hallucinatory, 1819. 
involution, 1811. 

Psychotherapy, 1851-1855. 
in* hysteria, 1682. 
rfile of, 1851. * 

Pterygoid chest, 1066. 

Ptomione poisoning, 410, 412; and see 
• Bacterial food poisoning. 


Ptomain^i, 412. 

Ptosis, 1465. • 

* cervical sympathetio, 1470. 
hysterical, 1675. 

* in kubisagari, 342. 

in lethdigic encephalitis, 280. 
in myasthenia gravis, 1781. 

8yTnpatBbti(L 1470. 
tabetic, 1596. 

PtyaUsiff, 527, 528. 

9 ti#logy of, 527, 528. 

^*dn%s which causa, 528. 
hysterical, 528. 
in paralysis agitans, 528. 
treatment of, 528. 

Puberty, 1820-1822. 
changes in body fat at, 454, 456. * 
in relation to chlorosis, ^64. 
in relation to mental disorders, 1820- 
1822, 1841. 

in relation to palpitation, 849. 
pineal gland in relation to, 510. 

Pubic hairs, seborrhoclc affection of, 1390. 
Pudenda, ulcerating granuloma of, 1469, 
1460. 

Puerile breathlnf, 1057. 

Puerperal apoplexy, 1549. 
lever, immune therapy of, 44. 
fevers, 50. • 

insanity, 1824, 1825. 
peritonitis, 735? • 

septicaemia, B. coli in, 95. 
pneumlicoccal, 72, 

Puerperium as predisposing to erysipelas, 
65. 

medical disorders of, 1824, 1826. 
Pulmonary anthrax, 123. 
apoplexy, 1140 ; avd see Lungs, in- 
farction of. • 

artery, congenital malformations of, 966, 
956, 1033. 

obliteration of, 954, 955^ , 

prognosis of, 960. 

transposition of, 956 ; and see Arteries, 
pulmonary. •• 
aspergillosis, 1191. 

collapse, 1142; a7idmee Lunc, collapse of. 
complications in chicken-pox, 309. 
in rheumatic fever, 331. 
in scarlet fever, 66. 

9 in small- pox, 300. 

in whooping-cough, 146, 147. 
^dlstomatosis, 1195. 
embolism, 1040. 
fibrosis, 1159-1162. 

(etiology of, 1159, 1160. 

(diagnosis of, 1161, 1162. 

following broncho -pneumonia, 1160, 

12ll. 

in relation to tuberculosis, llfiO^ 1160, 
1167. I 

insular, 1160. % • 

, pathology of, 1160, 1161, 1167. 
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"Pulmonary fibrosis, poribronchiaf, 1160 
1161. , 

reticular, 1161. < 

symptoms of, 1161. 

Incojnpetence, 914, 915. 
aatiology of, 914, 915. 
diagnosis of, 91 5. 

hypertrophy and dilatation'In, 902. 
murmur in, 915. 

prognosis of, 915. < 

relative, 905. • , 

symptoms of, 915.,. ’ • 

Infarction, 52, 827, 888, 915 and se^ 

Lungs, infarction of. 

Infection from oral sepsis, 52.S. 
mycoses, the, 1 1 89-1 192. 

(Bdetna. See Lungs, oedema fif. 
in cardiac fafiure, 846. 
in pleurisy with effusion, 1222, 122i. 
treatment of, 846. 
osteo-arthropathy, 1348-1 350. 
in bronchiccdtsis, 1 132. 
inichronic bronchitis, 1117. 
in pulmonary tuberculosis, 1176. 
chronic, in empyema, 1227. 

* stenosis, 914. 953. 954, f oO. 
aetiology of, 914. 
congenital/ 954. c. 

pathology of, 902. 
prognosis of, 960. 
symptoms of, 91 4, 9^8. 
symptoms of heart failure, 827. 
in influenza, 1 38. < 

in psittacosis, 315. 

, of tricuspid incompetence, 9 1 7 
tuberculosis, 1 1 65- 1 1 89. 
aetiology of, 1165, 1166. 
after influenza, 140. 

' age in relation to, 1165, 1181. 
b/onchial glands in, 1168. 
calcification of tubercles < 1167. 

caseation in, 1 1 67. 
causal organism of, 1 1 66. 
causes of death in, 1179. 
caoitation in, < 1 67. 
circulatory symptoms of, 1 172. 
classification ot^tuges of, 1 178, 1179. 
climatic Veatment of, 1184. 
complications and sequelaa of, 1177, 
1178. 

cough in, 1170. 
course of, 1178, 1179. 
diagnosis of, 1179, 1180. « 

dietetic treatment of, 1183, 1 1S4. 
dust in relation to, 1163, 1165. 
early signs of, 1173, 1174. 
environment in relation to, 116^ 
expectoration in, 1170. 
fibrosis in relation to, 1163, 1167. 
graduated rest and exercise in, 1184, 
1186. 

hereditydn relation to, 11 Go. 
hilum, 1176. , 


Pulmonary tuberculosis^ home and instil u- 
ttofial treatment of, 1183. 
it^relfition to asthma, 1127. 
in relation to emphysema, 1161. 
incubation period of, 1166. 
marriage and, 1181. 
i«.edi(;inal treatment of, 1167, 1185, 
*1186. 

moae of spread of, 1167. 
cDccupatiovi in cl)lation to, 1165. 
operative treatment of, 1187, 1188. 

* path of infection in, 1166. 
pathology f)f , 1 1 66- 1 1 69. 
physical signs of early, 1 173, 1174. 
pleurisy in, J 168, 1171, 1177. 
^peim^^koniosis in relation to, 1163 

pneumothorax in relation to, 1234 
1235. 

predisposing causes, 1166, 1166. 
propiosis of, 1181-1 183. •> « 

radiography in, 1176, 1177. * 

risk of infection in, 1166. 
sanatorium treatment of, 1A83. 
scx-incideiice of, 1165. ‘ 

signs of consolidation in, 1174, 1175. 
signs of excavation in, 1 1 75. 
signs of fibrosis in, 1175, 1176. 
specific measures in, 1186, 1187. 
8yi»)ptomatic treatment of, 1 188, 1 189. 
Bjmiptoms in relation to prognosis in, 
1181, 1182. 

symptoms of, 1169-1177. 
trauma in relation to, LL65. 
treatment of, 1183-1189. 
tuberculin tests for, 1180. 

Pulsation in thoracic aneurysm, 1022, 1025, 
1026. 

PulsCf anacrotic, in aortic stenosis, 909, 
910. 

hisferiens, in aortic stenosis, 909, 910. 
capillary, in aortic incompetence. 912. 
collapsing, 912. 

Corriga^i’s, 91^ 
in acute appendiditisf 655. 
in acute endocarditis, 888. 
in acute myocarditis, 921. 
in acute pericarditis, 936. 
in acute peritonitis, fV13. 
in angina pectoris, 968. 
in aortic aneurylm, 1025. 
in aortic incompptenco, 9 12. 
in aortic stenosis, 909. 

I in auricular fibrillation, 873, 874. 
in cholera, 102. 
in clironic myocarditis, 924. 
in congenital heart disease, 957. 
iniftflilatation of heart, 933. 
in diphtheria, 108, 110. 
iifep^omic catarrhaTi jaundice, 340. 
in fatty«heai*t, 926, 928. 
in Graves' disease, 493. ' 

in hyi)ertrophy of heart, 930. 



Pulse in heart failui'e, 828. 
in intracranial tumour, 1502!! 
inmenin^tis, 159, 160. 
in mitral incompetence, 907. 
in mitral stenosis, 904. 
in-palpl^tion, 849. 
in paratyphoid fever, 91. < 

in pulmonary incompetence, 91 ft 
in rheumatic fever, ;||10. 
in scarlet fever, 59. • * 

in septicaemia, 50. ^ 

in spirochaetosis ictero-haernorrha^ca 
216. 

in trench ^ever, 261. 
in tricuspid incompetence, 917. 
in tricuspid stonosis, 916. • • 

in typhoid fovor, 77, 78, 80, 81, 85. 
in typhus, 253, 254. 
in ydllow fever, 320. 
intermittent, 852, 857. 

, comhionSst cause of, 861. 
irregular, 851, 853. 

in cerobro-spinal fever, 151. 
in tuberculous meningitis, 1527. 
li^er, 821. 
mitral, 871. 
slow, in jaundice, 664. 
venous, auricular form of, 874. 

forms of, 822, 823. 
water-hammer, 912. 

Pulse-period in cardiac cycle, 820. 

-pressure, liigli, in aortic incompetence. 
92. 

in hyperthyroidism, 963. 

Pulses, unequal, in aortic aneurysin, 1025. 
in mediastinal tumour, 1251. 

Pulsus dlternans, 820, 869-871, 961. 
aitiology of, 869, 870. 
diagnosis of, 870. 
prognosis of, 871. 
treatment of, 871. 
bigeminus, 852, 857. 

a danger signal in use of digitalis, 838. 
bisferiens in aortic sipnoeis, 909. 
Irregularis, 871. * 
trigeminus, 853, 857. 

Puncture fluids, tubercle bacilli in, 128. 

PupU, the tonic, 1469. 

Pupils and accomftodation, pathological 
conditions of, 1468, 1489. 

Argyll Robertson pupu, 1468, 1469 ; and 
see Argyll Bolftrtson pupil, 
effects of B3rmpathetic paralysis on, 1470. 
in acute alcoholism, 387. * 

in aortic aneurysm, 1024, 1025. 
in apoplexy, 1547. 
in cerebral thrombosis, 1547. 
in dementia prsscox, 1827. 
in* general paraly^ of the insane, 1^8. 
in heat hyperpyrexia, 385. • a 

in lethargic encephalitis, 280. * 
in pontine lesions, 1547. 
in syringomyelia, 1703 
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Pupils ijf tabes, 1595, 1596. • 

unequal, diagnditio si^ficance of, 1468. 

* in enlarged mediastinal glands, 1249. 
purgatives as a cause of diarrhoea, 612. 

for diabetics, 444. • 

habituA use of, as cause of colitis, 633. 
in heart disease, 842. 
the uselnd«abuse of, 610, 611. 

Purin bgdies, 1256. 

* excretion of, in fever, 8. 
si* relation to gout, 447, ^8. 

output of, in ufine, 1255. 
content of various foods, 453. 

Purkinje fibres, 818. 

Pllipiir^ aJl, 802, 805, 806, 807, 808. 
acute ii|phritis in relation to, 12'i^. 
anaphylactoid, 807. • 

arthritica, 807. 

relation of. to rheumatism, 807. 
cachectic, 802. 
classification of, 801,,802. 
fulminans, 800, SOI. 
haemoptysis in. 1147. * 

hsemorrhagica idiopathic. 800, 805, 806. 

of Hess, he^ditary, 806. • 

Henoch’s. 807*808. 
idiopathic, 805. 

83 nn^ft)ms of, 805, 806.* ^ 
in acute leukaemia. 795. 
in bacterial fo^ poisoning. 420. 
in necrosis of liver, 674. 
in septicaemia, 51. 
infective,*80l, 802. 
maligna, 806. 
of pregnancy, 802. 
of thrombocjiiopenia, 800. 
prognosis of, 806. 

relation of, to other disease.s, 801, 802. 
rheumatica, arthritis in. 1330. 

in children, 886. • • 

Simplex, 807, 808. 

arthritis in, 1330. • • 

symptoms of, 805, 808. 
thrombocytopenic, 672, 801. 802. 
toxic, 807. • 

Purpuras, the, 801. 1413. 

Purpuric drug eruptiofl^, 1401)^ 
eruptions, rheumatic, 331. * 
in cMldrcii, 332. 

in infective haemorrhagic jaundice, 

• 341. 

Pys, characters of, in hepatic abscess, 676. 

in vomit in suppurative gastritis, 675. 
Pustulation in small -pox, 297. 

Putrefaction in pyloric obstruction, 695. 
intestinal, as cause of diarrhoea, 612. 
aft a cause of flatulence, 631. 

Pysemia and phlebitis, 1036. 
arterial, fir 

in relation to septic endocarditis, 61, 

52, 892. 

definition of, 61. 

• from abscess of lung, 1156, 1157. 
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Py SSinia and phlebitis»im m une tlierapy of, 52. 
intracranial abscess in? 1518. ^ 

manifestations of, 74. 
pneumococcal, immune therapy of, 42. | 
porthl, 51. ^ 

relation of, to scptic®mia, 51. 
specific therap3" of, 52. ^ 

staphylococcal, vaccine treatment of, 44. 
symptoms of, 51. 
systemic venous. 61. 
treatment* of, 52, 53. 
types of, 51. • 

Pyaemic arthritis, 1328. 

PyeUtis, 1300-1304. 
ajtiology of, 1300. 
bactrfjriology of, 1 300. 
diagnosi.s of, 1V02. 
in paratyphoid fever, 91. 
in ty^phoid, 81, 92. 
pathology of, 1300. 
paths of infection in, 1300. 
prognosis of, 1302. 
symptoms of, 1301, 1302. 
treatment of, 1302-1304. 

Pyelography, 1260. 

Pyelo-nephritis in paratyphoid fever, 91. 
in typhoid, 81. 

Pyknolepsy, J6^0, 1637. 

Pylephlebitis in paratyphoid fever, 91. 
in typhoid, 76. 4 c 

non-siippurative, 698. 
portal, 1039. 

suppurative, 51, 699, 700, 1035. 
aetiology of, 699. 

* as sequela of acute appendicitis, 655. 
658, 699. 

bacteriology of, 699. 
diagnosis of, 699, 700. 
in acute peritonitis, 734. 
pathology ?)f, 699. 
prognosis of, 700. 
sym^tonw of, 699. 

Pyloric obstruction, 594, 595. 
aetiology of,^5j)4. 
from cancer, o9l. 
in relation to fermentation, 595. 
sites of, *594. • 

spasmodK:, 594. 
symptoms of, 661, 594, 595. 
treatment of, 595. 

ulcers as cause of, 583, 685, 694. • 

stenosis, hyq^ertrophic, 595. ^ 

Pylorus, congenital hypertrophy of the, 
595-697. 
setiolo^ of, 596. 

complications and sequelae of, 596. 
course of, 596. ® 

diagnosis of, 596, 597. 
pathology of, 696. * 

* prognosis of 597. 
symptoms of, 596. 
treatxSentCf, 697. 

Pym’s fever, 321. « 


Pyonephr^Is, 1300, 1312. 

Pyo-pneumothorax, tubercular, 1234, 1237. 

PyorrlHBa*in chronic mercurial poisoning, 
396. 

alveolaris, 520, 521. 
aetiology and pathology of, |20, 521. 
aS cause of arthritis. 15. 
as SLiuse of chronic gastritis, 523. 
as cause of gas|ric ulcer, 523, 585. 
•immune tlieraf^ of, 46. 

I « importance of dental treatment in, 522. 

I fStreptococci in, 54. 

1 symptoms of, 521. 

treatment of, 521. t 

I vaccine treatment of, 46. 

j Pyosif mansonl, 1455. 

! Pyramidon, effect of, on colour of urine. 

! 1267. 

: Pyretic drugs, 5, 384. * 

! mode of action of, 6. 

! Pyrexia, 1, 2. 

after heat-stroke, 385. 
i as a mechanism of defence, 7. 

I drugs in relation to, 5. * ^ 

j in acute appendicitis, 655. 

! in acute pericarditis, 937. 

I in coliform infection of kidney, 94. 

I in diphtheria, 107. 

in erysipelas, 65. 
in general tuberculosis, 130. 
in Hodgkin's disease, 753. 
in mumps, 311. 

in pulmonary tuberculosis, 1171, 1172. 

in rat-bite fever, 220. 

in scarlet fever, 60, 61, 70. 

in septic endocarditis, 894, 895. 

in serum sickness, 33. 

in septicGcmia, 60. 

in undulant fever, 170, 171. 

mechanism of, 34. 

micro-organisms in relation to, 6. 

septicBcmic, ,50. 

types of, 6. 

Pyridin in relatilan«to pernicious aneomia, 
1715. 

Pyrotherapy in syphilis, 213. 

Pyuria, 94, 1267. 
tests for, 1267. ^ 

Quadriceps paralysis, 1745. 

Quartan type of malaria, 227, 228. 

Quincke’s disease,^1052 ; and see Angio- 
neurotic oedema. 

•Qnlnldlne, 838-840. 

contra-indications to use of, 830. 
disadvantages of, 839. 
dosage of, 840. 
eftects of, 838. 

auricular fibrillation, 838-840. 

• in paf oxysmai tachycardia, 840, 885. 
incUcatioDS for, 839, 876. ^ 

risk of embolism and thrombosis in, 839. 
toxic symptoms firom use of, 839. 
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Quinine, ‘explanation of antip^^tic action 
of, 6, 7, 9. • 

hydrobromlde in Graves' disealb, 496. 
in malaria, 230, 231. 
in relation to blackwater fever. 232. 
preparatfons in pneumonia, 1206. 
salts pf, 2:10. 

Quinophan in gout, 453. 

Quinsy, 531, 532. 
aetiology of, 531. 
complications of, 532. 
symi)tom8 of, 531, 532. 
treatment of, 532. 

• 

Rabbits as carriers of infection in tularaemia, 
173. *• % 

Rabies, 316 ; and spjr Hydrophobia. 

Radiography of the chest, 1059, 1176, 1177. 
of tlfe intestines, 603, 604. 
of the kidney and ureter, 12f)0, 1302, 

• •1308, 1307, 1309, 1312, 1314, 1319. 

of the stomach, 562. 

Radiotherapy of throat diseases, 542. 

Radjjum dermatitis, 1373. 
in Graves’ disease, 49S, 499. 
in Hodgkin’s disease, 754. 
in lupus of larynx, 1084. 
needles, in malignant tumours of nose, 
1072. 

treatment of cancer of o'sophagus. 582. 
treatment of laryngeal tumours, tech- 
nique of, 1090. 

Radon in Graves’ disease, 499. 
in new growths of lung, 1195. 

Rdles, 1058. 
bubbling, 1058. 
crackling, 1058. 
crepitant, 1058. 
gurgling, 1058. 
leathery, 1132. 

Rammstedt’s operation for congenital 
hypertroplij" of the pylorus, 597. 

Rash in cen*bro-8pinal fever, 151, 153. 
in chicken-pox, 308,^09. • 

in congenital syjThilis, 198. 
in dcn^io, 322. 

in erysipelas, characters of, 55. 

in intlueiiza, 138^ 

in measles, 284, 285, 286. 

in Oroya fever, 174.* • 

in rat- bite fever, 220. 

ill rubella, 292. • 

in scarlet fever, 59, 60, 63. 

in secondary syphilis, 190-192. 

in small-pox, 296, 297, 298, 299, 300. 

in spotted fever, 257. 

in tsutsugamushi fever, 258. 

in typhoid, 77. 

ill tvphus, 253, 2^. 

in WeiFs disease, 341. * 

Rashc|9 after diphtheria antitoxin, 116. 

. in bacterial food poisoning, 420. 
in infections, explanation of, 7. 


Raspberify tongue in scarlet fever, 61. * 

Rat^bite disease, 219. 

•fever, 220, 221. 
f setiology of, 220. 

diagimsis of, 220, 221. 
pathmogy of, 220. 
prognosis of, 221. 
symptom* of. 220. 
tre^ment of, 221. 

Rat flea; 167. 

Ral^ %s disseminators of raf-bite fever 

. ' 220. • 

as medium of infection of spirochsetosis 
ic^ero-hsemorrhagica, 215. 
in relation to plague, 167, 169. 
in relation to ti ichiniasis, 359. ^ 

measures of destroying^! 69. 

Raw-beef tongue in diabetes, 435. 
Ray-fungus disease, 176 ; aiid see Actino- 
mycosis. 

Raynaud’s disease, 1049-1052. 
aetiology of, 1049. 
diagnosis of, 1050, 1051. * 

paroxysmal lucmoglobinuria in, 1264. 
pathology 1049. • 

prognosis oi; 1051. 
symptoms of. 1049, 1050. 
trcatt»ent of, 1051, 1052. ^ 
syndrome in polycythxmia, 780. 

Reaction, focal, |fter^accine inoculation, 
34. 

general, j^fter vaccine inoculation, 33, 34. 
local, after vaccine inoculation, 33. 
mixed, in progressive muscular atrophy, 
1729. . . . ‘ 

of degeneration in acute poliomyelitis, 
209. 

of a fluid, in relation to H ion concentra-^ 
tion, 425, 426. 

Recklinghausen’s disease, 5D7, 1446. • 
Recompression in the treatment of caisson 
* disease, 377. ■ • 

Rectal crises in tabes, 1597. 
treatment of, 1601.^ 
examination, value olTYn acute apjiendi- 
citis, 656, 657. 

haemorrhage from ^fclypi o^ colon, 639. 
papillomata in schistosomfasis, 350. 
Rectum, the, 599, 602. 

dyschezia in relation to the, 602, 603, 

• 607. 

-lesions of. in schistosomiasis, 350, 351.^ 
Red corpuscles, fragility of. in acholuric 
jaundice, 667, 6GS. 
large count of, in new-born, 666. 
Redeker*s/r^'4 ivfiUraU 1167. 

Red-flght treatment of small- pox, 304. 
Re-education in psychotherapy, 1852, 1853. 
Reflex cpilei&y, 1631. 

grasping, 1491. • 

Reflexes, abdominal, diminution of, in 
lesions of hemi^ihefts, 1491. 

» exaggerated, in trench fever, 262. 
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Reflexes in acute poliomyelitis, 27&. 
in apoplexy. 1547. 1548. 
in coreoro-spinal fever, 151. * 

in chorea, 1653. 1654. 
in dementia pr^ecox. 1827. 
in diabetic neuritis, 1764. 
in disseminate sclerosis, 1605. 
in Friedreich’s ataxy, 1616. ^ 
in general paralysis of the insane, 1588. 
in hydrocephalus in children, 1515. * 

in hysteria, 1677, 1679, 1680. } « 

in interstitial neuritis, 1749, 1751. ’ 
in lethargic encephalitis, 281. 
in localisation of spinal cord losion.s. 
1694. 

in rqyasthenia gravis, 1782. | 
in progressive (^nuscular atrophy, 1729, 
1730. 

in sciatica, 1751. 
in spastic paraplegia, 1690. 
in subacute combined degeneration. 
1717, 1719. 

in syritigomyelia, 1703. 
in tabes. 1594, 1598, 1599. 

Refractory stage of conductivity, 819, 820. 
Regurgitation of food, 550, 565. 

Reichenberg reaction for relapsing fever 
spirochflctos, 218. i • 

Relapsing fever, 217-220. 
ajtiology of. 21 "J , 

American, 218. 

Asiatic, 217, 218. 

types of, 218. * 

Central African, 217, 218. 

Central American, 217. 
complications and sequelae of, 219. 
diagnosis of, 219. 
distribution of, 217, 218, 219. 

European form, 217, 218. 
lice in relation to, 217. 
mortality in, 219. 

N. Africaji, 217, 218. 

Panama, 217. 

path of infection in. 217. 

pAhology of, 7, 2 1 8. 

Persian and N.W. Indian, 219. 
prognosjp of, 2 If. 

Somalilaifd variety of, 219. 

Spanish, 217. 
symptoms of, 218, 210. 
treatment of, 219, 220. • 

varieties of, transmitted by lice, 217., 
Religious factor in delusional insanity. 
1834. 

Remissions in chronic myeloid leukaemia, 
793, 794. 

in undulant fever, 171. c 

Renal calculi, 1307-1310. 
ntiologjr of, 1307, 1308. * 
ccntra-indications to operation in. 
1310. 

diagnosis of, 4309. 

in hyperparathyroidism, 508. i 


Renal calcujl in osteomalacia, 1353. 
pathoio^ of, 1308. 
prognosis of, 1309. 
symptoms of, 1308, 1309. 
treatment of. 1309, 1310. 
vitamin lack in relation to, ^*60. 
chifiages in clironic alcoholism, 390. 
colic/1309. 

treatment of, IjtlO. 
cAses in tal^s, 1^97. 

# disease in relation to cerebral thrombosis 
<• and hsemorrhago, 1543. 
in relation to hypertrophy of heart, 93 1 . 
papilloedema in, 1501. t 
relationship of cardio- vascular hyper- 
« trt»phy to, 1016. 
dwarfism, 1282. 

function, estimation of, 1257-1200. 
glycosuria, 446. 

symptoms in arterial hyperjbrophy, 1017. 

in diabetes, 436. * * « 

vein, thrombosis of, 1270. 

Rennin in gastric jiii(;c, 553. 

Replacement fibrosis oF the liver, 405, ,407. 
Repression, 1673. 

Resection of colon for cancer. 643. 

Reserve force of heart, 824. 

Resistant stupor in cerehro spinal fever, 
151. 

Resonance, pulmonary, varieties of, 1057. 
vocal. 1059. 

Respiration, disturbed, in intracranial 
tumour, 1503. 

in relation to sinus irregularity, 819, 
855, 

irregular, in ceroDro-spiiial fever, 151. 
Respiration-rate in fever, 8, 9. 

Respiratory centre, function of, in regu- 
lating reaction of blood, 426. 
in relation to fever, 9. 
complication.s of typhus fever, 255. 
disorders in rickets, 472. 
effects of high altitudes, 378, 379. 
exchange in rdiation to heat production, 
2, 423. 

movements in emphysema, 1151. 
quotient, determination of, 423. 
stimulants, 404. ^ 

symptoms of aortic aneurysm, 1023, 
1624, 1026, 1027. 
system, diseases of, 1056-1253. 

Response to treatn^nt as a guide to cardiac 
prognosis, 832. 

Slest force of heart, 824. 
importance of, in treatment of heart 
conditions, 834, 844. 

Resting-Juice, examination of, 562, 563. 
Resfiessness in acute peritonitis, 733. 
Retqntlon of urine in, typhus fever, 264, ^ 
I •'266. 

Reticulocyte crisis, 763. 

RetlculocytM, 769. 

in blood in pernicious an»mia, 770. 
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Retieulocytosis, marmite as stimulant of, 
480. • • 

Reticulo-endothellal system, 782.* • 

Retina, embolism of central artery of, 1040, 
1041. 

Retinal changes in amaurotic family idiocy, 
1574. 1575. ft 

hsembiThages, in arterial diseage, 1012, 
1018. ^ 

in myeloid leukasiSla, 792. • 

in nephritis, 1275, 1287. 
in secondary contracted kidney, ^282.* 
in septic endocarditis, 894. 
in subacute combined degeneration, 
1718. 

pulsation in aortic incompeteuoo, iy^2. 
tuberculoma, papillcBclema in, 1501. 
veins in congenital heart disease, Q57. 

Retinitfs,. albuminuric, 1018. 

in secondary contracted kidney, 1282. 

^ in utsBmfa, 1294. 
diabetic, 436. 

Retrobulbar neuritis, 43G. 1102-1464. 

Retro-collie spasm, 1060. 

-laryngeal abscess, 536. 
acute, 530. 
chronic, 530. 
in glandular fever, 327. 

Revaccination, 306. 

Rhabditis pellio, 356. 

Rhagades in congenital syphilis, 198. 

Rheumatic endocarditis, 330, 896. 
fever, 328-336. 
aberrant types of, 330. 
etiology of, 328, 329. 
age-incidence of, 329. 
cailsal organisms of, 328. 
complications of, 330, 33 1 . 

I convalescence in, 332, 336. 
course of, 331. 
diagnosis of, 333, 334. 
drugs used for, 334, 335. 
focal infections in, 329, 336. 
histological morbid» anai^oiny of, 
329. • * 

in children, 332, 333. 
local treatment of, 335, 336. 
preventive treatment of, 336. 
prognosis in, 3f2. 
recrudescences in, ^31. • 

relapses in, 332. 
relation of purpura%to, 807. 

‘ seasonal incidence of, 329. 
streptococci in, 54, 329, 330. 
subacute, 330. 
sweating in, 8, 330. 
symptoms of, 329, 330. 
treatment of, 334r-336. 
gout. See under Arthritis. 

Infection of heart*in childhood, 885.* ^ 

nodules, 332. • 

Statd as decreased resistance to strepto- 
cocci, 16. 


Rheumatism and chorea, 886, 1648, U140, 
1654. 9 

* cardiac disease in relation to, 886. 
chronic, bacteriology of, 1333-1337. 

* chronic articular, 1331. • 

gonorrRteal, 41, 74, 1322>1324. • 

vaccine treatment of, 41, 1323, 1324. 
in scarlft fe^er, 65, 70. 
malignant. 891. 

* manifestations of, in children, 885, 

# » 886. • 

^^rolftion of soptioftendocarditis to, 891. 
scarlatinal, 1326. 
tonsillitis in relation to, 530. 

Rheumatoid arthritis, achlorhydria and, 
559. 

pyorrluea alvcolaris m relation to, 523, 
1332, 1333, 1334 ; and see Arth- 
ritis, non-spocihe. 

Rhinitis, acute catarrhal, 1059, 1060. 
setiology of, 1059, 1060. 
complications or, 1060. 
orgiinisms of, 1059. 
symptoms of, 1060. 
treatment of, 1060. 
atrophic, l06‘Al064. 
aetiology of, 1062, 1063. 
bacteriology of, 1063. * 
complications of, 1063, 1(164. 
pathology oL 1(^. 
prognosis of, 10^ 
symptoms of, 1063. 
sypuilftic, 196, 1069^ 
treatment of, 1064. • 
chronic catarrhal, 1060-1062. 
aitiology of, 1060, 1061. 
diagnosis of, 1061. 
dis^arge in, 1061. 
symptoms of, 1061. 
treatment of, 1061, 4062. • 

fibrinous, 1064. 
hypertrophic, 1061. 
in scarlet fever, 65. 
membranous, 1064. 
sicca, 1062. 
aetiology of, 1062. 
epistaxis in, 1062| 1064. 
symptoms of, 1062. • 

treatment of, 1062. 

Rhino-pharyngitis, destructive ulcerating, 
• 223. 

Rhinophyma, 1367. 

Hhlnorrhoea in scarlet fever, 62, 65, 69. 
paroxysmal, 1060, 1066, 1067. 
polypi in, 1067. 
treatment of, 1067. 

vaaomotor. See Bhinorrhoea, paroxys- 
mal. 

Rhinosporidlbsis, 184. 
aetiology of, 184. 
pathology of,. 184. 
symptoms of, 184. 

» treatment of, 184. 
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Rh&Dosporidium, equl, 184. 

seeberi, 184. #> 

Rhinotomy, lateral. See Moure’s opeiii.- 
tion. 

Rhlpioephalus sanguineus, 251. 

Rhoncbai fremitus, 1057. * 

Rhonchi, 1058. 

Rhus toxicodendron as so^ircd of skin 
irritntion, 1370. 

Rhythm, cardiac, abnormal, 818. * • 

chancre ‘of, as an indicjition of dilata- 
tion, 032. « ^ • 

gallop, 921, 933, 901. 
idio- ventricular, 819, 802. 
in paroxysmal tachycardia* 881, 882. 
in pericarditis. 937. 
nodal, 818, ^81. 
normal, 818. 
sinus, 818. 
tic-tac, 921, 933. 

Rice, i)oliahed, use of, a cause of beriberi, 
474. 

polishttigs as source of vitamin. 459. 
Rice-water stools of cholera, 102. 

^ in summer diarrhoea, G19. 

Rickets, 470-474. ^ 

acrobatic, 472. 
acute, 474. • 
ndolcscenf, 473, 474. 
aetiology of, 470, 471. 
arthritis in, 1330.* * 

congenital, 474. 
diagnosis of, 47J2, 473. 
foetal, 474. 

. goitre and, 504. 
in cceliac (lisciise, 622. 
in relation to broncho - pneumonia, 
1209 

* in relation to epidemic diarrhma, 620. 
in relation to epilepsy. 1625. 
late, 473, 474. 
patholfijy of, 471. 
prognosis of, 473. 
prophyla.xis of, 458, 460, 473. 
recrifJesccnt, 4C?». 
renal, 473. 

sunligh t ai^d, 46 1 , <173. 
symptoms df, 471, 472. 
treatment of, 460, 473. 

Rickettsia bodies, 250. 

in trench-fevcr-infecteil lice, 260. 
in typhus, 250, 252. 
diseases, 250-263. 

clinical gioups of, 250, 251. 
prowazeki, 250. 

Rickety rosary, 471. 
spine, 472. 

RUt VaUey fever, 323. 

ffitiulogy of, 323. < 

cdUgnosis of, 323. 
patholo^ of, 323. 
progne^ ofe 323. 
symptoms of, 323. 


! RigAllty as early symptom of paralysis 

, Agftans, 16^. 

in cerebral diplegia, 1571. 
in tuberculous meningitis, 1527. 
painful, in acute poliomyelitis, 268. 

Rigor after arsphenamine preparq^tions, 203. 
in ifiitial stage of fever, 7. 
mortis, early, in cholera, 101. 
significance of, 3.^ 

RigCrs in amcdbic a4^cess of liver, 676. 

^ in blackwater fever, 233. 
irYcerobro-spinal fever. 151. 
in coUform infection of kidney, 94, 95. 
in empyema, 1226. i 

in erysipelas, 55. 
in ^uiluesza, 1 38. 
in malaria, 227. 
in purulent pericarditis, 938. 
in pyelitis, 1301. 
in rat- bite fever, 220. 
in relapsing fever, 218. * 

in septic:i‘mia, 50. 
in sriiall-pox, 295. 
in suppurative pylephlebitis, 699. 
in tsulsugamiishi fever, 258. 
in tyjjhoid, 77. 
septiccX*?riic. 50. 
toxjBinic, 49. 

Ringworm, 1394-1401. 
aitiology ami i)athology of, 1394, 1395. 
black-dot, 1396. 
ectothrix, 1396. 
eczematoid types of, 1399, 
enclothrix, 1396. 

fungi concerned in, 176, 1395, 1396, 1398 
in the tropics, 1457. 
micros porori, 1395, 1396. 
of the beard, 1397, 1 393. 
scaly type of, 1397, 1398. 
suppurative type of, 1398. 
of the glabrous skin, 1398-1 400. 
diagnosis of, 1399, 1400. 
symptoiJis of, 1398, 1399. 
tre&traenthof. 1400. 
types of, 1 39». ' 
of the nails, 1400, 1401. 
of the scalp, 1395-1397. 
aetiology and pathology of, 1395. 
diagnosis of, 1396, *1397. 
syinpU^ms of, ^395, 1306. 
treatment of, 1397. 

Ringworms, pustular body, 1399. 
j Rinne’s test for nerve deafness, 1477. 

I RJsussardonicus, 120. 

in tetany, 1778. 

Ritter’S disease, 1383. 

Rotch’s sign of pericardial effusion, 938. 

Rock fever, 169 ; and su Undulant fever. 
Rockefeller Institute studies on patho- ^ 

f h genicity of ihe pneumooooous, 
1108, 1199, 1208. 

Rocky Mountain fever, 257, 258 ; and see 
Spotted fever. 
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Bodant nloer, 1443/1444. 

pathology of, x443. ■ 

symptoms of, 1443, 1444. 
treatment of, 1444. 

Rodents as carriers of infection in tular- 
ffimia, 172, 173. 

Rogers* method of treatment of cholera, 

* 103. ^ 

Romberg’s sigh in fViedreich's ataxy, 1614. 
Root shadows in pulmdhaiy Inibercle, 1476. 
Rosacea, 1366-1368. 

achylia as a cause of, 659, 1367. * 

aetiology and pathology of, 1366, 136^. 
diagnosis of, 1367. 
oral sepsis in relation to, 523. 
symptoms of, 1367. ^ 

treatment of, 1367, 1368. 

Rose spots in paratyphoid fever, 91. 
innirpnch fever, 262. 
in typhoid, 77. 

Roseolaarasltof syphilis, 190. 

Ross’s researches in malaria, 225. 

Rdtheln, 291. 

Rothera’s •nltroprusslde test for aecto- 
• acetic acid, 437. 

Rouge’s operation, 10 72. 

Round worms, 362. 

Rubella, 2!>l-294. 
aetiology of, 291, 292. 
ago-incidence of, 292. 
complications of, 2i)2, 293. 
diagnosis of, 293. 
incubation period in, 292, 293. 
infectivity of, 291, 293. 
prognosis of, 293. 
prophylaxis of, 293, 294. 
quarantine after, 293. 
seasonal incidence of, 291. 
symptoms of, 292. 
treatment of, 293, 294. 

Rumination, 565. 

Rupia, 191. 

Rusty sputum, 72. 

• 

Sabre-scabbard tibia^ 195, 109. 

Sachs-Georgi reaction for syphilis, 188, 
180. 

Saddle nose of congenital syphilis, 198, 
1069. • 

St. Vitus’ dance, 1648 ; and see (^horea. 
Salaam spasm, 1630. ^ 

Salicylate of soda in lethargic encephalitis, 
283. 

Salicylates, excretion of, in urine, 1267. ^ 

in acute poliomyelitis, 273. 
in rheumatic fever, 331, 334, 335. 

Salioyllc preparations specifio in rheu- 
matism, 331, 334, 335. • 

aline Infusion in peritonitis, 737. 

in summer diarfhosa, 620. • * • 

Salines, hypertonic^ in bacillary dysentery, 

• 101 . 

ip cholera, 103. 


Salisbury diet in oardiao failure, 844. • 
Saliva, deficient sucretion of, 528, 529. 

* dribbling of, in progressive muscular 

atrophy, 1727. 

* drugs inhibiting secretion of, 528., 
drugs Simulating secretion of, 523. 
excessive secretion of, 527, 528. 

Salivary gtomte, diseases of the, 527-5.30. 
functional disorders of the, 527-529. 

* in^umps, 311. 

Salivation, conditions associated with, 527, 
• S 528. * 

* in achalasia of the cardia, 545. 
in acute gastritis, 574. 

in cancef of the cesophagus, 550. 
in chronic arsenical poisoning, 394. 
in gasti^ disorders, 567. * 

in lethargic encephalitA, 281. 
in mercurial stomatitis, 396, 528. 
in pellagra, 478. 
in sea-sickness, 381. 
in smaU-pox, 298. * 

in waterbrash, 647. 

“ Salmon patch,” 198. 

Salmonella group of bacilli of food poison-, 
ing, 4ia. 

Salt poisoning, 8. 

Salvarsani^l. 

in anthrax, 123. * 

in cercbro-spinal syphilis, 1586. 
in relapsing fe^/2iD. 
in yaws, 222. 

methods f>f administration of. 206-208. 
risks of, in syphilitic slffcture of trachea, 
1106. 

toxic sj'^rnptoms after, 392, 395. 
treatment in syphilis of the nervous 
system, 1586; and see Arseno- 
benzeno, Arsphenamine. • 

Salyrgan in heart disease, 842, 843. , 
Sanatorium treatment of pulmonary tuber- 
culosis. 1183. , 

Sand-fly fever, 321. 

Sanger Brown’s ataxy, 1617. 

Sanocrysin treatment of^ilmonary^tuber- 
culosis, 1186. 

Santonin in ascariasi8,|363. 

in enterobiasis, 363. 

Saprophytic bacteria, 10, 11. 

Sarcoid, the cutaneous, of Boeck. 1428, 
1429. 

^he hjrpodermic, of Darier, 1429. 

Sarcoids, the, 1428, 1429. 

Sarcoma, multiple idiopathic, of Kaposi, 
1446. 

Of brain, 1498. 
of I(yer, 695. 

Of nose, 1072. 

Of skin, 1446, 1447. 
of tonsil, 541. 

Sarcoptesscablel, 1406. 

Sausage poisoning, 412, ^21 » and see 
Botulism. 
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Scabies, 1406, 1407. 
eetiology of, 1406. 
burrows ^ 189, 1406. 
diagnosis of, 194, 1407. 
symptoms of, 1406, 1407. 
treatment of, 1407. 

Scalp, aotindmycosis of, 178. 
eczema of the, 1375. 
ringworm of the, 1395-1397. 
seborrhceic dermatitis of, 1390, f,i91. 

Scapulodynia, 1344. 

Scar, hypertrophic, 1445. 

Scarlatina, 56 ; and see Scarlet fever, 
miliaris, 60. 
sine eruptione, 63. 

Scarlatinal nephritis, 59, 65, 71. 
prevention of, 69, 71. 
rheuAiatism, 65, 70. 

Scarlatiniform rashes in other diseases, 67, 
68 . 

Scarlet fever, 56-71, 

acute nephritis in, 1274. 

SQtio'^ogy of, 57, 58. 
agedncidencc of, 57. 
and diphtheria, 57, 65, 66, 67. 
and ton.sillitis, 5,30. 
and tuberculosis, 68. 
anginouB, 62. 

antitoxic serum for, 30, 44, 5S, 69. 
for streptococcus ia^'tions, 44, 45. 
arthritis in, 65, 70, 
carriers, 57, 68, 
case mortality in, 57, 
complications of, 64-06. 
desquamation in, 61. 
diamosis of, 66-68. 

QiCK test for susceptibility, 58, 
epidemiology of, 57. 
hemorrhagic, 63, 71. 
immunity tif ter, 19, 57, 58. 
in pregnancy, 63. 
in pnerp^um, 63, 68. 
in relation to chicken-pox, 308. 
in relation to measles, 283, 288. 
icftubation ^ll^od in, 59. 
infectivity of, 57, 69. 
isolatioi^ of, 57,e69. 
inalignarft type of, 63. 
milk in relation to, 57, 58. 
miniature, 58. 

mortality in, 57, 68. * 

pathology of, 68, 59. 

prognosis of, 68. 

prophyla .Kis of, 31, 57, 68, 69. 

quarantine after, 69. 

rash in, 59. 60, 63. 

relapse in, 66. c 

seasonal incidence of, 57. 

Schultz Charlton blanching test in, 58. 
septic, 62. 

septic rash of, 60. , 

serum t^atnt^nt of, 30. 

simple, 62. c 


Scarfet fever, streptoooqpi in, 54, 58. 
surgi($il^ 63. ' 

syrnfftoms of, 69-64. 
toxic, 63. 

transmission of 57. 
treatment of, 68-71. ^ 

tj*phoid type of, 60. 
varr^tios of, 62, 63. 
varying severity of, 57. 

' Scafiing, effects of,»m syphilitic cases, 187. 
^ Scheele’s green, 392. 

Schipk’s test for susceptibility to diph- 
theria, 40, 108, 114, 115. 
types of reaction. 115. , 

Schllder’s disease, 1609-1611. 
a*tiolo^y of, 1609, 1610. 
course and prognosis of, 1611. 
diagnosis of, 161 1. 
pathology of, 1610. 
symptoms of, 1610, 1611. 

Schistosoma bovis, 349. ' ^ 

haematobium, 349, 350, 351. 

Japonicum, 350, 351. 
mansoni, 350, 351. ^ 

matthel, 349. 

Schistosomiasis, 349-352. 
complications of, 351. 
definition of, 349, 350. 
dysentery, 351. 
pathology of, 350. 
prognosis of, 351. 
prophylaxis of, 351. 
symptoms of, 350, 351. 
treatment of, 351, 352. 

Schizogony of malarial parasite, 225. 
Schizont of malarial parasite, 225. 
Schizophrenia, 1825, 1832. 

involutional, 1844. 

Sehlzotrypanosomiasis, 244. 

Schizotrypanum cruzi, in thyroid, 507. 
Schlayer’s test of renal capacity, 1258, 1259. 
Schdnlein’s disease, 807, 1330. 

School attendance and measles, 289. 
Schhltner’s dots i^- malarial parasite, 226. 
Schultz Charlton blancliing test in scarlet 
fever, 58. 

Sciatic nerve, great, lesions of, 1746. 

Sciatica, 1750-1753. 

associated with suV^lrachnoid hfcniorr- 
h«ge, 1539 

diagnosis of, 1751, 1752. 
pain in, 1750. M 
reflexes in, 1751. 

•“ secondary, 1760. 
splints for, 1762. 

surgical treatment of, 1752, 1753. 
symptoms of, 1760, 1761. 
treatment of, 1762, 1753. 

Sclavo’s anti-anthrax serum, 38, 122. * 

. Scleirem?, neonatorum, t439. 

Seleroda^lla, 1439. 

Sclerodermla, 1438, 1439. 
generalised, 1438, 1439. 
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Solerodermia, locali 9 ^ 1439. ^ 

disease in relation 1050. . 

Scleroma of tracbea,.! 103. ^ « 

Sclerosis, anyotrophlo lateral, 1722, 1731. 
disseminate, 1603-1609. 
eetiolp^y of, 1603. 
course and prognosis of, 1 609. e 
diagnosis of, 1607-1609. o 
influenza in relation to, 1603. 
motor symptoms ot^ 1604, 1605. 
ocular symptoms of, 1606, 1607. 
pathology of,”l603, 1604. 
retrobulbar neuritis in, 1463. 
sensorypsyniptoms of, 1605, J(i06. 
speech m, 1604. 
symptoms of, 1604-1607. 
transient amblyopia in, 1463. 
treatment of, 1609. 

lobai* atrophic, 1569; a^nd set Cerebral 
diplegia. 

of brain, hyllertrophlc, 1737. 

Scolices of tmnia, 355. 

Scolopendra glgantea, 368. 

Scorbutus, 465 \ and see Scurvy. 

Scorpions, diseases due to, 368. 

Scorpoena scropha, 371. 

Scotoma, central, 1492. 

Scratch eruption, 1380, 1381. 

in pediculosis vestiinentorum, 1405. 
in Hc.abiefl, 1407. 

Screw worm, the, 366. 

Scrofulodermia, 1424, 1425. 

Scrotum, erythematous dermatitis of, 1376 
gangrene of, in spotted fever, 257. 

]iniritus of, 1365. 

Scurvy head, 1391. 

Scurvy, 465-468. 
a^tiology of, 465, 406. 
arthritis in, 1330. 
comj)lications of, 467. 
diagnosis of, 467, 468. 
hsemoptysis in,* 1 1 47. 

Infantile, 408 470. 

.•etiology of, 468, 469. • • 

diagnosis of, 469, 470. 
pathology of, 469. 
prognosis of, 470. 
symptoms of, 469. 
treatment of. 4%. 
myositis in, 1346. • ^ 
pathology of, 466. 
prognosis of, 468. % 

prophylaxis of, 458, 464, 466, 468. 
symptoms of, 466, 467. ► 

treatment of, 458, 468. 

-rickets, 474. 

Searslckness and allied conditions, 380-382. 
animals liable to, 380. 
cohrse and prognosis of, 381, 382. 
immunity to, 380. 
pathology of, 380, 381. 
prophylaxis, of 381, 382. 
symptoms of, 381. 

J24 


Sea slcknbss and allied conditions, tr^t- 

ment of, 382. 

St^aceous cysts, 1445. 

Seborrhoea, 1362, 1363. 

^and acne, 1363. 

'baldnes^in, 1390, 1451. « , 

complications of, 1362, 1363: 
sicca, 1389. ^ 
symptoms of, 1362. 

• treatiffont of, 1363. 

SebarihcBic dermatitis, 1389-1391. 

^ axiology and pathology of, 1389. 
diagnosis of, 1390, 1391. 
prognosis of, 1391. 
sympto*his of, 1390. 
treatnumt of, 1391. 
dermatitis of scalp, 1390^ 1391. ^ 

organisms, 1389. 
in skin infections, 1389. 

Secondary infections in syphilis, 188. 
lisions of syphilis, 190-193. 
syphilitic eruptions, 193, 194. 

Secretion in fever, 8. 

Sedatives in heart cases, 833. 
in inorphirioinania, 1805. ^ 

SedimeDtatioji rue of red blood cells, as 
aid to prognosis. 1179, 1180. 

SegmentaCign movements in small intestine, 
599, 600. 

Segmentina nitiddla hi relation to fasdo- 
liasis; ♦ 

Selective action of lead on nerves, 399, 400. 
of pathdgenio organises, 188, 266, 267. 
of toxins, 14, 15, 49. T 

Seliwanow’s test, 437. 

Semen, virus of syphilis present im 186. 

Seminal vesicles ailccted in scliistosomiasis, 
350. 

Senile atrophy of skin, 1450. 
paraplegia, 1712. * 

Senility, 1843-1845. 
pathology of, 1844. , j 

premature, from atrophy of suprercnal 
cortex, 485. 

symptoms of, 1844, ISi#. 
treatment of, 1845. 

Senoran’s evacuator induemat^ucsis, 573. 
in pyloric obstruction, 595. 
in treatment of gastric ulcer, 685. 

Sensation, cutaneous, disorders of, 1363-1366. 

SettslUs^ cultures, for active immunisa- 
tion, 20. 

Switiveness, skin, in relation to eczema, 
1369, 1373. 
vaccines, 30, 31. 

Sensory disturbances in acroparsesthosia, 

• 1052. 

in acute poliomyelitis, 270, 271. 
in alcohdlio neuritis, 1761. 
in beriberi, 475. • 

in hsematomyeiia, 1708, 1709. 
in hysteria, 1676. • • 

• in jJandry's paralysis, 1708, 1769. 
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Setupry disturbances in neurasthenia, 1684. 
in subacute combined degeneration, 
1715, 1716. 

in syringomyelia, 1700, 1701. 

Sepsis, joial, 519. * 

Septic wounds in relation to sC^^ticsemia, 
50. 

SeptlosBrnia, 49-51. , • 

asresult of bacterial activity, 12. 
cause of diarrhoea in, 613. 
cryptogenetic, 50. 
drug treatment of, 5^, 
from B. coU, 95. 
from typhoid bacillus, 74. 
gonococcal, 74. ' 

immune therapy of, 44, 45. 
in cetebro-spinal fever, 153. * 

in erysipelas, 5S. 
in peritonitis, 731, 734. 
in scarlet fever, 60. 62. 
local infections leading to, 50. 
meningococcus, serum treatment of, 39. 
microbes chiefly concerned in, 50. 
papillcedema in, 1501. 

, pneumococcus, 72. 

immune therapy of, 4L. 
post-operative, 50. 
prognosis in, *51. 

puerperal ' 50 ; and see Puerperal 
septictemia. 

relation to, of pysStnia,^!. 
spcciflc therapy of. 52. 
symptoms in, gil, 51. ' 

treatment 45, 46, 52, 53. 

SeptlcaBmic arthritis, 1328. 

Septum, i»ter-auricular, patency of, 054, 
957, 959. 

nasil See Nasal septum. 

* Ventriculorum, incomplete, 954, 955. 

, prognosis of, 959. 

Sera, anti-bacterial, 22, 29, 30. 
antito^lic, 21. 
antitoxin, 29. 

arthritis following injection of animal, 
• 33. •• 

cytotoxic, 23. 
group, 30. ^ C 
human con^lescent, 29, 30. 
immune, 29. 
mode of action of, 31. 

of administration of, 31, ^2. 
properties of, 22-26. 

Serophytes, 13. 

Sero-saprophytes, 13. 

•vaccines. See Sensitised vaccines. 

Serum, a, the remedy of choice in acute 
generalised infections, 31. c 
eruptions, UlO, 1411. 
fresh, as affecting bacterial g&'o.vth, 13. 
hor^, injections of, in hesmophilia, 
804. 

in meleena nefuatorum, 804. 
reaction in diagnosis of hydatids, 694. , 


Serum sickness, 32. 

in relation to anaphylaxis, 26. 
treatment 33. 

Sex in relation to prognosis in cardiac 
disease, 830. 

in relation to vaccine therapy, 36. 

Sex glands in relation to mentar changes, 
i820. 

influence of, on metabolism, 455. 
ouprarenah codex in relation to, 
482. 

Sexual aberrations among degenerates, 

^ 1842. 

in mental disorders of puberty, 1821. 
in moral imbecility, 1840. ^ 
crinje pr^isposed to by epilepsy, 1809. 
crimes in senility, 1844. 
desire in pulmonary tuberculosis, 1173. 

loss of, in pellagra, 478. , i 

development, suprarenal cortex in re- 
lation to, 482. * t 

disturbances due to thread-worms, 363. 
in basophil adenoma syndrome, 517. 
in glottic spasm, 1094. r 
in Graves* disease, 495. ' 

dystrophy in diseases of anterior lobe of 
pituitary, 512. 
in Simmonds* disease, 518. 
in suprarenalcortical inadequacy, 48 3. 
excess as a cause of cardiac pain, 850. 
in relation to chronic rhinitis, 1061. 
in relation to confusional insanity, 
1793. 

excitement in mania, 1815. 
factor in dementia pr®cox, 1826. 
function in diabetes. 436. 

in relation to palpitation, 849. 

Instincts in idiots, 1838. 
intercourse and syphilis, 185 
cb’matic bubo acquired by, 324. 
leprosy acquired by, 131. 
life, mental disorders associated with, 
1820-1823. 

organs, •hallucinations in connection 
with, 1834. ' • 

in cretin idiots 502, 1839. 
in dementia prsiecox, 1826. 
in dystrophia adiposo-gcnitalis, 515. 
in dystrophia myo1L>nica, 1774. 
in moi^ol idiots, 1838. 
power, loss of, ' in acromegaly, 512, 
513. ^ 

in lathyrism, 409. 
c in morphine habit, 1804. 

in progressive muscular atrophy, 
1729. 

in subacute combined degeneration, 

IV 1715. 

precocity in hyperplasia of pineal gland, , 
^ ‘ .SIO. ^ 

eupsarenal cortex, 482. 

Shaking palsy. See Paralysis agitons. 

Sheep rot, 346. 
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Shell-flsh as vehiold of typhoid infeobion, 
74, 76. . • 

in relation to skin eruptions, y64. 1379, 
1413. 

Shell-shock, functional aphonia in, 1093, 
1094. 

in relafton to neurasthenia, 1683. 

Shiga’s* bacillus of dysentery, 98. ^ 

Shlmamushl fever, 268. 

Shin-bone pain in trenQ^ fever, 261, 2^. 

Ship fever. See Typhus fever. 

Shivering in gall-stones, 707. a 

physiology of, 3. ♦ 

Shock as predisposing to infection, 12. 
in haemoAhago, 758, 762. 
treatment of, 758. 

Sialorrhosa. See Salivation. 

Sickle-ceUed anasmia, 775. 

Slderosls^ 1162. 1164. 

Sigma reaction for syphilis, 188, 189. 

Slgmoldoscoplc examination in cancer of 

• colon. 643. 

in ulcerative colitis, 635, 636. 
technique of, fi06. 

tube, use of, in Hirschsprung’s disease, 
648. 

Sigmoidoscopy in amoebic dysentery, 246. 
in bacillary dysentery, 100. 

Silent areas of brain, 1490. 

Silica in relation to pulmonary tuberciih^sis, 
1163, 1164. 

Silicosis, 1162, 1163, 1164. 

Slllco-tuberculosls, 1163. 

Silver, colloidal, in septic cases, 52. 
salvarsan, 202. 
dosage of, 206. 

skin pigmentation due to, 1410. 

“ Silver wire ” arteries, 1016, 1282. 

Simmonds’ disease, 51 8. 
ajtiology of, 518, 
pathology of 518. 
prognosis of, 518. 
symptoms of, 518. 
treatment of, 518. * ^ 

Simple continued fevet, 321. 

SlmuUum damnosum as transmitter of 
onchocerciasis, 358. 

Singer’s nodules, 1086, 1087. 

Slno-aurlcular heail-block, 851, 861. 
clectro-cardiag^m of, 994. 
node, 817, 818. • 

Sinus, accessory, suppuration of, 1067 ; 
and see Accesrory sinus. 
Irregularity, 854, 855. 
astiology of, 854, 855. 
diagnosis of, 855. 
electro-cardiogram of, 991. 
in diphtheria, 110. 

• prognosis of, 854. 

S 3 nnptoms of, 855. 
thrombosis, 1553-1655. 
aetiology of, 1553. 
diagnosis of, 1554. 


Sinus thrombosis, infection in relation to,* 
1563. ^ • 

• localising signs of, 1554. 
patholo^ of, 1553, 1554. 

s prognosis of, 1554, 1655. 
sym^ms of, 1654. 
treatment of, 1555. 

Sinuses, cerebral, thrombosis of, 1037, 1038. 

vaccine troaftment of, •‘43. 

Sinusltl#duo to oral sepsis, 522. 

frontal, 1068. . 

#in igifluenza, 139,J140. 

* in relation to atrophic rhinitis, 1063. 

in relation to retrobulbar neuritis, 1463. 
Skew deviation, 1^96, 1548. 

Skin, actinomycosis of, 178, 179. 
affectloife after arsphonamine reiftedies, 
204. • 

allergy of, 1369, 1373, 1374. 
anatomy of the, 1356-1358. 
anthrax infections of, 123, 1388. 
append^es, tumoursfof, 1445. 
atrophies of, 1450. • 

atrophy of, in old people, 1450. 
benign epithelial tumours of the. 1441, 
1442. • 

biscuit* coloured, in subacute combined 
liegenoration, 1719. 

bronzed* in bronzed diabetes, 436, 486, 

688 . 

in familial iifceru# gravis neonatorum, 
667. 

colour of? in jaundice, 663. 665, 
conditions in relation fo asthma, 1 125. 
congenital conditions of, 1451. 
connectivo-tissue tumours of, ^445-144 7. 
dermoid cysts of, 1445. 
diphtheria infections of the, 109, 1389. 
diseases, 1356-1460. • 

acute nephritis in relation to, 1274. 
clinical manifestations of, 1359, 1360. 
conditions predisposing to, 1360-1368. 
disorders of circulation In, l966-1368. 
disorders of secretions of, 1360-1363. • 
disorders of sensatiaa in, 1 363-^^1366. 
due to mites, 364. 
general descripti^ of, 1359. 1360. 
pyorrhoea alveolaris as %t;ause of, 523. 
tropical, 1454-1460. 

eruptions due to bacteria and fungi, 
1422-1426. 

• in gout, 450. 

• in rheumatic fever, 331. 

of chronic mercurial poisoning, 396. 
hbroma of, 1446. 
functions of the, 1358. 
in jj^chlorhydric anaemia, 765. 
in acromegaly, 513. 
in Addisoa’s disease, 484, 485. 
in alcoholic neuritis, 1761, 1762. 
in amoebic dysentery, 246. 
in chlorosis, 764. 
in cretinism, 60^. 
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Skiluin heemochromatosis. 688. ** 

in Graves’ disease, 49.'5f 
in Hodgkin’s disease, 753. 
in kala-azar, 23G, 237. 
in measles, 287, 288. ‘ 

in myxoederaa, 600. 
in paralysis agilans, 1622. 
in pellagra, 477, 478. 
in relation to diphtheria, 109. 
in sprue, 625. ' 

in tuberculous peritonitis. 741. 
in yaws, 222. « 

inflammations of the. 1368-1441. 
Inoculation in relation to tiiboroular 
infection, 126. 
irritants, grou])s of, 1370. 
lemon-coloured, in chronic lcad-j>oison- 
ing, 390.' 

lesions from embolism in septic endo- 
carditis, 894, 806. 

Irukiemia and 13'mphadenoraa of. 1440. 
lipoma of. 1446. * 

local tilfcioTcnlous ulcers of, 1424. 
lymphoid deposits in, in Icukcomia, 794. 

, malignant tumonrs of. 1443, 1444. 
mj^oma of, 1446. * 

nsDvi of, 1447, 1448. 

physiology’ and jiathology’^ of /l.e, 1358. 
1359. 

pigmentation anomalies of, 1449, 1450. 
primary syphilitic W’es*bf, 187. 188. 
protective function of the, 1358. 
sarcoma of, 144^, 1447. * 

sebaceous cysts gf. 1445. 

. secretions of the, 1358, 1359. 
senile atrophy’ of the, 1450. 
sporotrichosis of, 1429. 
test for tuberculosis, 128. 

• tropical, 1372. 

tuberculosis of, 1423-1426. 
tumours of the, 1440-1448. 
vascular reaction of, to irritants, 1048, 
1049.' 

Skoda, veiled puff of, 1069, 1132. 
SkodaicdresonanceiS 0 57. 

Skull, abnormalities of, in cerebral diplegia, 
1572. t 
in crctinism,«'502. 
in diabetes insipidus, 516. 
in rickets, 469. 

shapes of, in idiocy, 1837. ’ , 

Sleeping sickness, 241 ; and /tee Trypano- 
somiasis, African. * 

of Tubingen, 277. 

Sleeplessness in confusional insanity, 1703. 
in delirium tremens, 1799. - 
in heart disease, 844, 845. 
in mania, 1815. 
in morpbinomania, 1804. 
in pip$umonia, I2f)7, 1208. 
treatment of, in cardiac failure, 844, 
845. • c- 

** Sleeved jacket ** amesthesia, 1700. « 


Small>>pox, 294-304. 

{ctiologyiof, 294-295. 

age-incidence of, 294. 

and pregnancy, 294. 

anomalous types of, 298. 

complications of, 300. 

conf{ucnt, 297, 298 

diagnoi's of, 300-302. 

distribution of eruption in, 296, 299, .300 

haamorrhagie', 2991^300, 303. 

immunity to, 294, 302, 303. 

• incubation period of, 295. 
infSetivity of, 294, 295. 
invasion period of, 295, 290. 
modified 299. 
mor^lity^n, 302, 303. 
organism of, 295. 
pathology of, 295. 

pitting after, 298, .300. . • 

prodromal rashes of, 296, 301. 
prognosis of, .302, 303. ^ • 

prophydaxis of, 303. 
quarantine after, 303. 
race incidence of, 294. 
rash of, 296, 297, 298, 299, 301. 
secondary suppurative fever of, 297. 
severe types of, 298. 
symptoms of. 295-.300. 
transmission of, 294, 295. 
treatment of, 303, 304. 
variable severity of, 303. 

Smegma bacillus, difTereniiation of, from 
tubercle bacillus, 128. 

Smith’s sign in enlarged mediastinal 
glands, 1249. 

Smoking a caii.se of chronic pharyngitis, 
537. 

a cause of chronic rhinitis, 1061. 
a cause of piyalism, 527. 
excessive, enterospasm in, 606. 
iiarmfulncss of, in intestinal spasm, 6*29. 
in rtilation t-o gastric and duodenal ulcer, 
579. 

in rclatior to gastric hypersecretion, 554 ; 
and see undh ’JVibacco. 

Snake poisoning, 368-371. 

SBtiology of, 368, 369. 
complications of, 370. 
course of, 370. 
diagnosis of, 37^ f 
pathology of, 369. 
prognosis of, 37f . 
symptoms of, 369, 370. 

• treatment of, 370, 371. 

Snakes, diseases due to, 368-371. 

varieties of, 308, 369, 371. 

Sneezing in measles, 284. 

Snuffles, 108, 10G9. 

Soamln in sleeping sickness, 243. 

^apsSa cause of eczema, 1374, 1378. 
Sodium aradnlte, uses of, 392. 
bicarbonate as stimulant of gastric juice, 
584. 
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Sodium biurate deposits in gout, 44% 447, 
449. ^ 

cacodylate in septicaemia aitl pyaemia, 
62. 

chloride excretion, reduction in, in lobar 
* •pneumonia, 1202. 
gynipcardate in leprosy, 133. 
morrhuate in leprosy, 133. • 

salvaisan, 201. • 

thiosulphate for arSbphenamine dAnna- 
titis, 204. ^ 

for mercurial stomatitis, 208. ^ 

Sodoku, 220 ; and see Rat- bite fever. 
Softening,«cerebral, red, 1645. 
yellow, 1545. 

of spinal cord. See Myelomalac«i. 
Sokoshio, 220 ; and see Rat- bite fever. 
Solanine poisoning, 409. 

Solddlr of tins as cause of ijoisoniiig, 411. 
Soldier’s heart, 979-982. 

• aefiology and pathology of, 979, 980. 
diagnosis of, 981. 
syniptonis of, 980, 981. 

^ treannent of, 981, 982. 

Spa treatment of cardiac disease, 834, 
835. 

of inuoo-membrancous colic, 029. 
Spade hand in cretins, 502. 

in myxoedcnia, 500. 

Sparganosis, ocular, 354. 

Sparganum mansoni, 353. 
proliferum, 354. 

Spasm, habit, 1663, 1664. • 

in craft palsy, 1667, 1668. 

methods of avoiding, 1668. 
in hrst stage of epileptic tit, 1030. 
nodding, 1630. 

peripheral facial, 1475, 1476. 
ajtiology of, 1475. 
course and prognosis (if, 1476. 
symptoms of, 1475, 1476. 
treatment of, 1476. 
salaam, 1630. 

torsion, 1623. • • 

Spasmodic torticollis, 1660-16('>2: 
aetiology of, 1660. 
diagnosis of, 1661. 
operative treatment of, 1662. 
pathology of, *1660. 
symptoms of, ^164^0, 1661f 
treatment of, 1661, 1662. 

Spasms in hydrophobii, 317. 
ill hypoparathyroidism, 609. 
in tetanus, 120. 
retro-coUic, 1661. 
tozasmio, 49. 

Spasmus nutans, 1630. 

Spastic ataxia in cerebro-spinal fever,* 166. 
dysarthria, 1661 
paralysis, congenital, 1669. 
lamilial, 1619. 

. general congenital, 1671. 

* in syringomyelia, 1702. 


Spastltf paraplegia, cerebral, 1671. < 

compression^ 1690, 1691. 

* in hssmatomyelia, 1709. 

Specific gravity test of renal capacity, 1259. 
therany, 29. # 

Spectroslopic examination of stools for 

blood, 605. 641. 

Speech, articeilate, muscular mechanism of, 
1566, 1566. 

defwts, method of examination in, 1564, 

• 1666. 

L treatment of.«15G3, 1564, 1666, 1567. 

I disorders in general paralysis of the 

insane, 1588. 
in hysteria, 1676. 

in p^gressivo muscular atropl^, 1726. 
functions, the, 155.5- ^>57. 

confusional defects of, 1562, 1663. 
disordered, in lesions of temporal lobe, 
1492, 1493. 

impediments of, 16J)5-1667. 

in Friedreich’s ataxy, 1615. 

in myx(edema, 600. • 

in sleeping sickness, 242. 

loss of, in hotulism, 422. • 

patterns, 15d!). 

physiological mechanism of, 1.558-1560, 
••1565. • . 

region of the brain, 1555. 

loc.alisat^n injihe, 1555-15.57. 
vascular supply of, l.!>58, 

Spengler’& immune bodies in treatment ol 
tuberculosis, kl^7. 

Spermatozoa destroyed by cytotoxic scrum, 
23. 

Spes phthisica, the, 1173. * 

Spherocytosis, 775 ; and see Jaundice, 
acholuric. ^ 

Sphincter troubles in acute poliomyelitis; 
270. 

ill rlisscminato sclerosis, 1607. 
in lethargic encephalit^, 284. 

Sphygmic period in cardiac cycle, ,820. 

Sphygmogram, 821. 

Sphygmograph in cuagnosis or aortic 
aneurysm, 1025. 

Sphygmomanometer,*valuo ^d limitations 
of, 1042. • 

Spiders, diseases due to, 367, 368. 

Spinal caries, in relati m to compression of 

• cord 1687, 1688. 
syphilitic, 1689. 
treatment of, 1697. 
tuberculous, 1178. 

in relation to compression of cord, 
1687, 1688. 

c9rd, compression of the, 1685-1698; 
and see Compression. 
degeuAration of postero-lateral columns • 
in TOmicious antemia, 708$ 
hounorrhages into, 1707. 
in relation to tampAature regula- 
tion, 5. 
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Spinal cord, lesions of, in acute poliomye' 
litis, 269, 270. 

lesions, localisation of, 5. ' 

by reflexes, 1694. , 

'motor localisation of, 1694. < 

'sensory localisation of, lm)4. 
site of, in caisson disea8eY372, 374. 
local lesions of the, 1687-1698. 
softening of, 1711. ^ ^ 

surface anatomy of the, 1694, 1695. 
deformlty''in acute poliomyelitis, 2p9^ ^ 
in cerebral diplegia, 1671, 1572. ' • 

in Friedreich’s ataxy, 1616. 
in syringomyelia, 1703. 
disease, anaemic, 1712. 
paralysis, Erb’s syphilitic, 158r^. 
symptoms in lethargic encephalitis, 281. 
syphilis, 1583-1586. 

diagnosis of, 1584, 1585. 
pathology of, 1583, 1584. 
prognosis of, 1585. 
symntoms of, 1584. 
treatment of, 1585, 1586. 

Spine, fracture and dislocation of, in re- 

* lation to compr^sion, 1698. 

hysterical, 1677. 

tumours of, 1688, 1689, 1692, 1696, 1697. 

Splno-cerebellar ataxy, 1617. « ** 

Spirillum fever, 217; and see Relapsing fever, 
minus, 220. c |L 

Splrocheeta bronchialis, 1108, 1116. 
Ictero-haemorrhaglca in (blood and 
urine, 215 

(Leptospira) Icfero-haBmorrha^^ea, 215. 
paUlda. 184, 185. 
in condyloraatouH secretion, 191. 
in Uver in congenital syphilis, 089, 690. 
in primary syphilitic sore, 185, 186. 
in secretions from syphilitic mouth 
' lesions, 192. 

in serum from syphilitic sore, 190. 
loi^ resistance of, 185. 
means of recognition of. 190 ; and see 
g under Syphilis. 

SplrodiaBtal infections, 184-224. 

Spirocheetes likely to be confused with Sp. 
paP^da, 9(f. 

Spiroeheetosls^ 217 ; and see Relapsing fever, 
fowl, 217. 

Ictero-hsemorrhaglea, 214-217. 
aetiology of, 214, 215. 
diagnosis of, 216, 217. 
mortality in, 217. 
pathology of, 215. 
prognosis of, 217. 
symptoms and course bf, 216, 210. 
treatment of, 217. ^ 

without jaundice, 216. 

Splronemata in blood in relapsing fever, 

^ 217. 

Splanchnlo stasis in relation to blood-' 
preBBure^" 1043. 

Splanchnoptosis. See Visceroptosis. * 



aguo^cafte, 228. 
diseases of the, 813-816. 
dropped, 727. 

enlarged, in acholuric jaundicef 668. 
iif acute poliomyelitis, 268. 
in .^rican trypanosomiasis, 241, 242. 
in anaemia vscudo-leuksemica in- 
fantum, 7»4. 

^ in bacterial food poisoning, 419. 
in blackwater fever, 233. 
in chronic myeloid leukaemia, 792. 
in cirrhosis of liver, 683. t 
in congenital syphilis, 689. 
ir congestion of liver, 671. 
in diphtheria, 106. 
in epidemic catarrhal jaundice, 339. 
in general tuberculosis, 130. • ‘ 
in haemochromatosis, 68^ 
in Hodgkin’s disease, 752. " i 

in Japanese river fever, 268. 
in kaJa-azar, 236. 

in leukaemia, 792, 794, 796.' , 

in malaria, 227, 228. 
in myeloid leukaemia, 792. 
in Oroya fever, 174. 
in paratyphoid fever, 91. 
in plague, 167, 168. 
in polycythaemia, 780. 
in portal thrombosis, 698. 
in relapsing fever,. 217, 218, 219. 
in schistosomiasis, 350. 
in South American trypanosomiasis, 
244. 

in spotted fever, 257. 
in trench fever, 261. 
in typhoid, 76, 77. 
in undulant fever, 171. 
enlargements of the, 813, 814. 
causes of, 813, 814. 
diagnosis of, 813, 814. 
lardaceous, 1019. 
lesions 6f, in typ^oid^ 76. 
palpable, in septicaemia, 50. 
waxy disease of. See Spleen, lardaceous. 

Splenectomy in acholuric jaundice, 668. 
in essential thrombeuytopenia, 806, 806. 
in splenic anaemia, 8 l5, 816. 

Splenic anlbmla, 8lil-^16. 
aetiology of, 814. 
cirrhosis of li^r^r in, 681, 816. 
course of, 815. 

' diagnosis of, 815. 

pathology of, 814, 815. 
symptoms of, 572, 815. 
treatment of, 815, 810. 
fdver of animals, 121 ; and see Anthrax, 
tumour, diagnosis of 813. 
rSplenodytes, 782. 

Splenomegalie heemolytlo Jaundice, qhronio, 
067. 

polyeytheemla, 779. 
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Splenomegaly, primitive. See , Splenic 
an»iliia. * P 

Spondylitis deformans, 1339. e • 
due to gonococcus infection, 74. 
Sporogony of malarial parasite, 225, 226. 
Sporotrichosis, ISO, 181. 

of ^kln, 1429, 1430. 

Sporotrlchum beurmannl, 181. 
infecting lungs, 11Q2. 
schenkl, 181. • * 

Sporozoites of malaria parasite, 226. 

Spotted fever, 257, 258. ^ * 

sstiology of, 257. 

’ complications and sequelae of, 257, 
258. 

diagnosis of, 258. 
mortality in, 258. 
pathology of, 257. 

*progiiosis in, 258. 
symptoms ot, 257. 
tfeatdfent of, 258. 

Sprue, 624-627. 
aetiology of, 624. 

^as a deficiency disease, 624. 
complications of, 625, 626. 
course of, 626. 
diagnosis of, 626. 
hill diarrhoea in relation to, 624. 
mogalocytio anaemia in, 768. 
metabolic dLsturbaiice in, 624. 
non- tropical, 623. 
pathology of, 624, 625. 
prognosis of, 626. 
relapses in, 627. 
symptoms of, 625. 
treatment of, 626, 627. 

Sprulao, 626. 

Sputum, currant jelly, 1194. 
examination of, for tubercle bacilli, 127, 
128. 

footld, in bronchiectasis, 1132. 

in gangrene of lung, 1159. 
in abscess of lung, 1 156. 
in acute bronchitis, 4108. • 
in acute fibriifbus bronchitis; 1 1 14. 
in acute suppurative bronchitis, 1111. 
in anthrocosis, 1164. 
in asthma, 1126. 
in bronchiectarais, 1132. 
in chronic broilchi^is, 11 101 
in foetid bronchitis, 1118. 
in hyperaemia andliedema of lungs, 1137, 
1138.. 

in infiueiiza, 139. 
in lobar pneumonia, 1201. 
in pneumonio plague, 168. 
in pulmonary emphysema, 1151. 
in pulmonary new-growths, 1194. 

' in pulmonary •oedema, 1138. ^ 

in pulmonary tuberculosis, 1470. 

^ albumin reaction of, 1)70. 

detection of bacilli in, 1170. 
in relation to aotinomyoosiB, 179. • 


Sputuitf in relation to infeotion of plague, 
167, 16% 

• in relation to tubercular infeotion, 125^ * 
127. 

in tracheitis, 1098, 1100. 
numnfUlar, 1170. , 

I prune-juice, 1194, 1201, 1251. 

1 rusty, <201. 

, Squills in cardiac disease, 842. 

Stabillban in syphilis, 202, 206. 

^agnation of air in relation to heat-stroke, 

• 383. • 

T Stammering or stuttering, 1565. 
causes of, 1565. 
treatbaent of, 1566, 1567. 
hysterical, 1675. 

Stannox^, in furuncle, 1387. 

Staphylococcal infcctioif in diabetes, 12. 
infections, vaccine treatment of, 43, 44. 

Staphylococci as cause of abscess, 12. 
as cause of pyaemia, 12, 51. 
effect of, on rabbits, by skin and veins, 
12 . e 

in blood, 12, 13. 
in catarrhal rhinitis, 1059. 
in diphtherii, 105. 
in pemphigus contagiosus, 1455. 
in reunion to septicaemia, 60. 
in suppurative pylephlebitis, 699. 

Staphylococcus aureus, 30, 50, 61, 52. 
a cause of furuiicle, 1 387. 
exotoxin of, 31, 44. 
in iiffpetigo, 1383.^ 
in relation to infiupuza, 137. 
in septic endocarditis, 892. 
epidermidis albus, 732, 138£b 
infections, vaccine treatment of^ 43, 44. 
normal opsonic index to, 18. 
pyogenes in perinephric abscess, 1304.* 
albus in pemphigus* 1419. • 

Starvation a predisposing cause of bacterial 
food poisoning, 4^2. « • 

ketosis in, 427. 

Status anginosus, 974. 
epileptlcus, 1638. ** 

treatment of, 1643. 
without convulaion, 1638. 
lymphaticus, 489, 754, ^*5. 
thymus in relation to, 754, 756. 

Steapsin, 714. 

•Steatorrhoea, 714. 

Stegomyia fasciata, 318. 

^ Stellwag*s sign in Grave’s disease, 494. 

Stenosis, bronchial. See under Bronchi, 
hypertrophic pyloric, 695. 
laryngeal. See under Larynx. 

Steppage " in alcoholic neuritis, 1761. 

StercobiUn, 666, 714. 

Stereotypf in catatonia, 1829. 
in hebephrenia, 1828. ^ 

Sterility as result of gonococcal infection, 
73. • • 

in acromegaly, 612. 
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Sterility in animals from lack *of vita- 
min E, 458. r 

in myxcedema, 501. ' 

Stemiimy recession of, in adherent pcri- 
• cardium, 942, 943. * 

Stiban^ne in kala-azar, 238. 

Stlbenyl in kala-azar, 238 
Stibosan-von Heyden 471 ,.in 'kala-azar. 
238 

Stiff neck, 1344. 

Stiffness of neck in meningitis, 190. 

in paralysis agitanr, 1920, 1922.^ , 

in tuberonloiis meningitis, 1529. 
Stigmata of degeneration, 1843. 

Stillbirth, syphilis and, 197. 

Stimulants in heart dise.ase, 840. 

StimuHn, 17. , 

theory of immunity, J 7. 

Stimulus production a function of heart 
muscle, 818, 819. 

Sting-rays, 371. 

Stitch in the side, kil6. 

Stock vadcines, 35. 

Stokes- Adams syndrome. See under 

, Adams-Stokes. 

Stomach, abscess of the. 5^5. 
acute dilatation of the, 597. 
atony of the, ‘563. , « 

with ga.stroptosis, 725. 
carcinoma of the,/>89-593. 
jetiology of, 589, 590: 
age-incidence of, 590. 
as cause of pyloric obstruction, 590, 
591. 

diagnosis of, 592. 
follow ing on ulcer, 590. 
ii^dications for operation in, 593. 
jaundice in, 995. 
prognosis of, 592. 

Bj'mptoms bf, 500-592. 
terminal complications of, 592. 
treatment of. 592, 593. 
chemical functions of tlio, 592, 593. 
desiccated, in treatment of anaanias, 771, 

« 811 . 

diseases of the, 653-597. 
examinatiofi of th<^ 560-593. 
functional disorders of the, 503-572. 
functions of the, 553. 
hour-glass, 593, 594. 
aetiology of, 593, 594. * « 

gastric ulcer in relation to, 581, 593, 
594. ‘ 

organic, 593, 594. 
orthostatic, 593. 
spasmodic, 503. 

symptoms of, 594. c 

treatment of, 594. 
hypotonus of, 563. * 

motf r functions of the, 690, 562. 
organic diseases of the, 673-597. 
palpation of the/ 560. 
percussion of the, 560. 


Stonlach, peristalsis in, 561. 
positinift bf the normal, 725. 
protoettve rdle of, for small intestine, 555. 
rate of evacuation of. 561, 562. 
sarcoma of the, 590. 

secretion in relation to bone marrow, 
# 553. 

' size, s^ape and position of, 560, ^61. 
spasm of the, 593^ 

spasmodic dtrietdre of, hour-glass, 593, 
594. 

* spjashing, 501. 
sy])hilis of the, 589. 
diagnosis of, 589. 
incidence of, 589. 

I^ thok)gy of, 589. 
symj^toms of, 589. 
treatment of, 5S9. 
tone of, 561. . ‘ 

tube as a means of diagnosis, 561, 562. 
tub€*,rculosis of the, 588 584. ' , 

X-Ray examination of the, 562. 

Stomatitis, 524-527. 
after arsphenainine remedies. ‘203, 204. 
aphthous, 525. 
catarrhal, 524. 

rotiology of. 524. 
follicular. 525. 
gangrenous, 526. 
in measles, 287, 291. 
in pellagra, 478. 
mercurial, 208, 396, 525, 529. 
recurrent ulcerative, in adults, 524, 525. 
ul<;orative, 524. 

in leukaimia, 795. 
ulcero-mem hranous. 526. 
vesicular, 490, 525. 

Stool culture for diagnosis of typhoid, 83. 

Stools, examination of, 604, 605, 615. 
flora of, 904, 605, 1337. 

examination of, 1336, J337. 
in am (e hie dysentery, 246. 
in arsenical poisoning, 393. 
in bacillary dyf' 2 ntery, 98, 99. 
in bacterial food poisbning, 419. 
in cancer of the colon, 641. 
in cancer of liver, 999. 
iu cholera, 102. 
in ecoliac disease, 92^' 
in dchcitiffit panct^at/.o digestion, 714. 
in diarrhma, 612, 614. 
in fatty diarrhccft 616, 616. 
in hill diarrhoea, 622. 

( in intestinal carbohydrate dyspepsia. 

631. 

in jaundice, 663, 666. 

in lead poisoning, 397. 

in^ malignant disease of the pancreas, 

.. 723. 

Cl in muoo-mem hranous colic, 628. 
in pancreatitis, 719. 
in sprue, 624, 625. 
in summer diarrhoea, 619. 
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StoolSy in tuberculous peritonitis, 741.* 
in typhoid, 77. * ^ 

in ulcerative colitis, 634. • • 

mucus in, diagnostic imxiortance of, 604. 
physical characters of the, 604. 
reaction of, 604. 

weight of, 699. t 

Stovars'ol in prophylaxis of sypliilis, 200. 

in treatment of amgabic dysentery, 248. 
Strabismus, diagnostic mdic4tions of, M65. 
in cerebellar lesions, 1496. 
in hydrocejjhalus in children, 1514.^ * 

in lethargic encephalitis, 280. 
in tubere^^lous meningitis, 1526. 

Strain as a cause of aneurysm, 1020. 
Strangulated bowel, appcarancua of.d>n0. 
Streptococcal Infection of gums in mer- 
curial jKiisoning, 396. 
infebtiens, senim treatment of, 30. 
peritonitis, 735. 

. toxintf, 15.* 

in relation to rheumatism, 54, 1335. 
Streptococci as secondary infection in small- 
pt)X, 295. 

classltication of, 53, 54. 
ill acute necrosis of pancreas, 71(». 
in acute tracheitis, 1097. 
in apical infection, 524. 
in cholecystitis, 700. 
ill diphtheria, 106, 109. 
in infective inilammation of throat, 535. 
in relation to infective arthritis, 1333, 
1335. , 

in relation to influenza, 137. 
in relation to rheumatic fever, 328, 329. 
in septic endocarditis, 892. 
in sii()purative pylephlebitis, 699. 
in veldt'soro, 1455. 

large doses of, necessary for infection, 

12 . 

of intestine as affected by chronic intes- 
tinal infections, 12. 
ill amoebic dysentery, 12. 
r61e of, ill scarlet foyeif 58. • 

types of, 54. * 

Streptococcus erysipelatosus. See 8. pyo- 
genes. 
fsBcalls, 54. 

- haemolytic, immune therapy of, 44, 45. 
haemolyticus. Sh ^ pyogeifts. 
infection, 53, 54. 

Infections, orythemafi in, 50, 51. 

immune therapy of, 44-46. • 

meningitis, 162. 
mucosus, 1199. 

non-haemolytic, immune therapy of, 45. 
pyogenes, 54. 

pyogenes in septic endocarditis, 892! 

* longus, 735. , 

vaccine, 45. . « 

vpl haemolyticus as causS* of septi , 
onmia, 50. 

univalent serum for, 30. 


StreptoeSccus salivarius, 64. 
scarlatlnae, 66. • 

* BepticsBmia after mosquito bites, 365. 
serum, multivalent, 30. 

• univalent, 30, 66. • 

throat is a cause of sopticsernia, 
vaccine, sensitised, 30, 31. 
viridans, 54 

in septic endocarditis, 54, 892. 
Dtreptofnrix actinomyces, 176. 

^ntectlons, stock vaccines for, 35. 
JSlreplotrlchosls of liiiigs, 1190. 

of pleura, 1240. 

Striae atrophlcae, 1450. 

Stricture 01 intestine after ulcerative colitis, 
Qp6. 

congenital, 649. 
of the oesophagus, 549. 
malignant, 550. 

Stridor, 1058. 

congenital laryngeal^ 1082. 
in acute fibrinous bronchitis, 1114, 1115. 
in aneurysm, 1023, 1026, 1028.® 
in hypertrophy of thymus, 489, 490. 
in laryngeal alfections, 1077, 1078, 1082, 
1094, ]^95. 1096. 

in mediastinal disease, 1246, 1251. 
in traeVal obstruction, 1104, 1105. 
Strongyloides intestinalis vel* sterocoralis, 
366 . ^ 

in relation to sprue, 624. 
Strongyloiiyasis, 356. 
fictiology of, 356. ^ 

diagnosis of, 356. • 

pathology of, 356. 
symptoms of, 350. • • 

treatment of, 356. 

Strophanthin in cardiac disoaso, 835* 837. 
Strychnine in cardiac disease, 840, 846. * 

Stupor, 1818. * 

in acute anterior poliomyelitis, 271. 
in uerobro-spinal fever, 15J, 153. 
in melancholia, 1813. 
in Bcpticscmia, 51. 

Sub-acute combined deg'Sheration, ^12. 
Subculture, effect of. on virulence of 
bacteria, ll.V . 

Subcutaneous administratioh of immune 
sera, 31, 32. 
of vaccines. 33. 

• test for tuberculosis, 128, 1180. 
Sub-diaphragmatlc abscess in duodenal 

• ulcer, 683. 

Substance sensibih'trice, 22. 

Subsultus tendlnum, 78, 1629. 

Suoous entericus, 599, 714. 

Sucotsslon splash, 1059. 

in pneumohydrothorax, 1237. 
Sudamina, rfieumatic, 331. 

Sugar in blood in acute infections, 4^5. 
.glands controlling, 431, 434. 
in myxeadema, 500. • * 

In urine, tests for, 436, 437. 
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Sugar, normal amount of, in blood, 429. 
reactions of bacilli ^f food poisoning, 
417, 418. • 

tolerance in acromegaly, 613. , 

in sprue, 625. 

Sugars for classification of bacteria, 41 1, 
418. 

Suggestion in psychotherapy^ 1853, 1854. 
role of, in causation of dysQpsi8|| 571. ^ 
treatment of hysteria, 1681. 

Suicidal tendency in dementia 

1827. r e • , 

in melancholia. 1812. 1814. 
in senility, 1844. 
in small-pox, 295. 

Sultacsenol, 202. ^ 

Sulphsemoglobiivomia 781 ; aiui see Enter- 
ogenous cyanosis. 
Sulpharsphenamine, 202. 

method of administration of, 202, 214. 
Sulphates in urine,, 12.56. 

Sulphonal causing enterogenous cyanosis, 
* 781. 

poisoning, hsematoporphyrinuria in, 
. 1265. 

Sulphostab, 202. * 

Sulphur, skin irritation caused by, 1371. 

** Sulphur . granules in plrbral Ouid. 

1240. 

in pulmonary f.ctinpmycosi8, 1190. 

Summer diarrhosa, 618. 

Sun, danger of exposure to tropical, 383, 
384. c 

Sun-baths in the treatment of rickets, 
473. 

Sunlight^ artificial, in osteitis deformans, 
. 1351. 

lethal to pneumococcus, 71. 
to tubercle bacilli, 124. 

Sun-^troke, 382. 

Suppression of urine in blackwater fever, 
23a 

Suppi\]ration, post-operative coliform, 39. 

vaccine treatment of, 39. 

Suppurations, pyemia in, 51. 

Suprarenal cortex, atrophy of, 481. 
hyperplasia oi^ 482. 
hypopl^ia of, 482, 483. 
in relation to sexual functions, 481. 
structure and function of, 481. 
tumour of, 482. * t 

extract in Addison’s disease, 487. ^ 

glamb, diseases of the, 481-488. 
hormones of the, 482. 
in relation to ostco-malacia, 1353. 
in relation to sugar metabolism, 434. 
infections of, 488. ^ 

lesions of, in Addison’s disease, 483, 
484. • 

mental symptoms of diseases of, 
1820. 

stnictofe of,<481. 

tumours of, 488. * 


Suprarenal, medulla, 483. 
hyp&plasia of, 483. 
li^pSpasia of, 483. 

Surgical scarlet fever, 63. 

Surra, 243. 

Susceptibility to infection, 12. < 

Swetf. secretion, deficient, 1360. 

Sweatll%, head, in rickety children, 471. 
in amcebic abscegs of liver, 676. 
fli fevers, tf. •' 
in leprosy, 131. 
ip malaria, 228, 229. 
in paratyphoid fever, 91. 
in relapsing fever, 218, 2194 
in relation to loss of heat, 4. 
inrheuisiatio fever, 330, 331. 
in undulant fever, 171. 
septicssmic, 50. 

suppression of, in heat-stroke, <384. 
toxsemic, 49. 

Sycosis barbs, 1387, 1388. ^ 

ffitiology and pathology of, 1387, 1388. 
diagnosis of, 1388. 
symptoms of, 1388. ‘ , 

treatment of, 1388. 
lupoid, 1388. 
vaccine treatment of, 43. 

Symbolism, 1791. 

Symmetrical gangrene. See Raynaud’s 
disease. 

Sympathetic, cervical, anatomy and p)liyBi- 
ology of, 1469, 1470. 
paralysis of, 1470. 

nerve, pressure on, in aortic aneurysm, 
1024, 1025. 

nervous system in relation to heart 
control. 820. 

in relation to suprarcnals,*481. 
in relation to thyroid, 492. 
paralysis, conditions of occurrence of, 
1470. 

of cervical, in acute poliomyelitis, 
270. 

Syncope after afsplienamino, 203. 
in fatty heart, 927. ' 
in heart affections, treatment of, 846. 
in heart failure, 826. 

Syndrome, Adams-Stokes, 866, 867. 

Adie’s, 1469. ^ 

AlzhoiAer’s, 1845./ 
apoplectic, 1538, 1539. 
of Avellis, 1092^ 

Benedikt’s, 1494. 

Brown-S4quard, 1691. 

Froin’s, 1522, 1692. 
the Klumpke, 1493. 
the loculation, 1692. 
fumbago-Boiatica, 1639, 1640. 
piediastinal, 1247, ]261. 
meuiimitic, 1639. 
migrame, 1640. 

Nothnag^’s, 1494. 

Parry-Romberg, 1489. 
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Syndrome* Plummer-Vinaon, 643 . 766*766. 
recurring coma, 1640. ^ 

the thalamic, 1403. * * 

Weber’s, 1467, 1494. 

Synovitis, chronic syphilitic, 1327. 
in secofldary syphilis, 192. 

Synthalin in diabetes, 444. 

SyphUUde, corymbose, 192. 
follicular, 192. • . 

nodular cutaneous, 1*4, 195. 
papular, 191. , 

papulo-pustular, 191. 
papulo-squamous, 191. ' 
pustular, 0191. 
squamous, 191. 

Syphilis, 184-214. 
alleged duality of virus of, 1577. 
and cerebral thrombosis and haemorrhage, 

* *1543, 1544. 

and cjianqfoid, 189. ! 

• and hydrocephalus, 1508, 1515. | 

and mental disorder, 1807, 1808. 
cerebral^ 1581-1583. ! 

cerebro-spinal, 1581. 

characteristic lesion of, 186. I 

congenital. 197-199. 
diagnosis of, 199. 

diagnosis of primary stage of, 189, 190. 
diagnosis of secondary eruptions in, 193, ; 

194. ' 

diagnosis of tertiary lesions of, 197. ; 

disligurements caused by, 196, 198. i 
essential lesion of, 1580. 
experimental inoculation with, 15. 
fever in. 193, 197. I 

flocculation reactions in diagnosis of, I 
188, 189. : 

general management of, 211-214. ! 

in relation to Addison’s disease, 483. 
in relation to aneurysm, 1008, 1021. | 

in relation to angina pectoris, 948, 949- j 
965. i 

in relation to jaundice, 666. 
in relation to mjiiTiagff, 2(K). 
incubation period of, 187. 
invasion of tissues in, 185, 180. 
malarial therapy of, 213. 
maternal trans^ssion of, 185, 197, 200. 
mental disorder and, 1807, 1808. 
ol heart and perilanlium, 9^. 
of the larynx, 1082, 1083. 

. of the liver, 689-6921 
of the lungs, 1192, 1193. 
of the nervous system, 1577-1603. 
of the nose, 1069, 1070. 
of the pancreas, 720. 
of the pharynx, 638-540. 

. diagnosis of, 539, 640. * 

of* the stomach. Achlorhydria in, 5^. 
of the thyroid, 507. ^ • 

ofirachea, 1101, 1102, 1105.^ 
of vertebral column. 1684. 

* optio atrophy in, 1464. 


Syphilis, pathology of, 186-189. # 

pregnancy in imtion to treatment of, 
213. 

^ primary sore of, 18l 188. 
local ^eatment of, 211. 
prophylaxis of, 199, 200. 
pyrothej^py in, 213. 
racial susceptibility to, 15. 

^ rashejiof. 190-192, 193, 194. 
retrobulbar neuritis in, 1462, 1463. 
^(€ndary lesions of, 190-194. 

• splffal, 1583-1586» 

tertiary lesions of, 194-197. 
transmisgiblc to higher apes, 12, 15. 
transmission of, 185. 
treatment of, 199-214. , 

Syphilitic affections of ^rta, heart and 
pericardium, 946-952*. 
diagnosis of. 949, 950. 
pathology and relative frequency 
of, 946, 947. , 
prognosis of, 950, 951. 
symptoms of, 947-949. * 

treatment of, 951, 952. 
aortitis, 046, 947. • 

arteritis, 186,1007, 1008, UK>9. 
arthritis. See invder Ari^hritis. 
caries, ■^84. * , 

cerebral thrombosis, 1543, 1544. 
cerebritis, 154;i • 

dactylitis, 196, 199. 

disease of coronary arteries, 186, 922- 
947. • 

infants, treatment of. €13, 214. 
jaundice in relation to acute necrosis of 
liver, 673. • • 


leucodermla, 190. 

meningitis, 15:10-1532. 

mesaortitis, 947, 1008, 1021. 

mop, the, 198. • 

pseudo-paralysis, 199. 

remedies^ specific, 201, 2o2, €06, 208, 


209. 

sore throat as contrasted with dij^theria, 


Syphiloma of brain, 1499. 

Syringomyelia, 1698-f707. • 

a?tiology of, 1698, 1699. * 
anscsthesia in, 1363. 
cervical sympathetic paralysis in, 1470. 
• course and duration of, 1704. 


^ diagnosis of, 1704-1706. 
joint lesions in, 1329, 1331. 
pathology of, 1699, 1700. 
prognosis of, 1706, 1707. 
symptoms of, 1700-1704. 
teftany in, 1777. 
treatment in, 1707. 

Systole, car&iac, 820. 


Tabardillo, 252: 

** Tabby-cat ” striatiotf of fiardiae muscle* 

926. 
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Tebes, conjugal, 1590. 
doisaUs, 151X)-1602.t 
SBtiology of, 1590. 
ataxia in, 1594, 1595. 
cervical sympathetic paralysis m, 
. 1470. • 


complications of, 1597, 1598. 
course of, 1599, 1600. r 
diagnosis of, 1598, 1599. ^ 

early symptoms of, 1592, lo98. * 

importance of recognising earl;^ 

toms of, 1592. ♦ . 

joint lesions in, 1329, 1331, 1332, 1597. 
Lange's colloidal gold test in, 1579. 
muscular symptoms in, lb94. 

/>cular symptoms of, 1595, 1596, 1599. 
ophthalmof)logia in, 1468, 1596. 
optic atrophy in, 1464, 1.590, 1596. 
pathology of, 1590, 1591. 
prognosis of, 1599, 1600. 
progressive jnuscular atrophy and, 
1722. 


sedsory disturbances in, 1592-1594. 
sphincter troubles in, 1595. 
symptoms of, 1591-1597. 
treatment of, 1600-i602. 
vasomotor and trophic disturbances 
iij, 1597. c* 

visceral crises in, 1596, 1597. 
W'assermann |est in, 1579. 
infantUe, 1590. 
juvenile, 1590, 1603. , 

Tdche c6r6bra]eia cerebro spinal fever, 151.^ 
in tuberculf>UH meningitis, 1527. 
Tachycardia, 850, 851. 
aetiology of, 850, 851. 
in, diphtheria, 110. 
in Graves’ disease, 493. 
in primary cardiac overstrain, 978. 
iirpulmonafy tuberculosis, 1172, 1182. 
paroxysmal, 881- 885. 
settology of, 882, 883. 
definition of, 881, 882. 
diagnosis oL 884. 

Aectro-cardiogram of, 1002. 
in hy iKjrthyroidism, 963. 
in relation tC auricular fibrillation, 
87f, 882, 883, 884. 

in relation to auricular fiutter, 881, 882. 
in relation to cardiac failure, 883. 
prognosis in, 884. * § 

pulse in, 883. 
symptoms of, 883, 884. 
treatment of, 884, 885. 
toxsemic, 49. 

treatment of, in cardiac failure, 847, 885. 
Tactile fremitus, 1057. « 

Tmnia afrlcana, 354. 
echinococcus in relation to'iung, 1 1 96. 
lata, 354. 
multleeps, 364. 
sagfnata, 353. ^ 

SOUum, 362, 354. 


TsSnlasis, ,352-355. 
intesthal, diagnosis of, 353. 

«yiftptoms of, 353. 
tape- worms causing, 352, 353. 
treatment of, 353. 
somatic, diagnosis of, 354, 315. . 
e symptoms of, 3.54, 355. 
td|>e-worms causing, 354. 
treatment of,«354, 355. 

TSnnic acid injedlions for ulcerative colitis. 
637. 

Tape-worms, 352, 353. 

Tar and oil acne, 1371. 

Tartar in relation to oral sepfis, 519. 
-emetic in American dermal leish- 
# cnaniasis, 240. 
in clonorchiasis, 348. 
in kala-azar, 238. 

• in oriental sore, 239. • ‘ 

in schistosomiasis, 351, 352. 

Taste, lesions of fifth uerv^ in iblation to, 
1471. 

Tea as a (^auso of gastric troubles, 554. 
and coffee, excessive use* of. q^irdiac 
symptoms of, 849, 850. 

-factory cough, 1 192. 

-tasters* cough, 1192. 

Teak, dermatitis from, 1370. 

Teeth, care of the, 519, 520. 

carious, actinomycosis-like organisms in, 
177. 

in congenital syphilis, 198, 199. 
in relation to oral sepsis, 519, 520. 523. 
indications for extraction of, 523, 524. 
infection in relation to accessory-sinus 
suppuration, 1067. 

loosening of, in mercurial stomatitis, 
526. 

in scurvy, 466. 

vitamin shortage in relation to, 465. 
Teichopsiain migraine, 1644. 

Telangiectasia, hereditary haemorrhagic, 

809. 

ajtiologj^oL 809. 
diagnosis oi, 809. 
prognosis and treatment of, 809. 
symptoms of, 809. 

Telegraphist’s cramp, 1669. 

various instruments in relation to, 
t669, 1680./ 

Temperature, high, in aetiology of heat- 
stroke, 912, 383. 
in acute gout, 449. 
in acute poliomyelitis, 270, 271, 275. 
in chicken-pox, 309. 
in dengue, 322. 
in erysipelas, 55. 
tn icterus gravis, 407. 
jp influenza, 138. , 
m lobar pneumonia, 1200, 1201. 
in mal&ria, 228. 
in measles, 284, 285. 
in peritonitis, 733, 734, 736. 
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Temperature in phlebotomus fever, 32 It 
in rat-bite fever, 220. 
in relapsing. fever, 218, 210. 
in rheumatic fever, 330, 331. 
in scarlet fever, 60, 62. 
in aeptic|Bmia, 50. 

in small-pox, 295, 297, 298, 209. ^ 

in splrochsctosis ictero-hsBmorihagica. 
216. 

in tetanus, 120. % * 

in trench fever, 260, 261. 
in tuberculous peritonitis, 741. 
in. tularaemia, 173. 
in typhoid. 77, 78, 79. 
in typhus, 553. 

in undulant fever. 171. ^ 

in yellow fe.ver, 320. 
normal, 1, 2. 

post-moj*tera rise of, in cholera, 101. 
rectal, 1. 

regulation oP, during fever, 2. 
evolution of power of, 4. 
in children, t). 
in cold-blooded aniiuals, 4. 
ill health, 2, 4. 
location of conl re for, 5. 
rise of, causes (jf, 2. 
no proof of fever, 9. 

subnormal, in congenilal lieart disease, 
056. 

in trhaispid stenosis, 016. 
typiis inversus of, in tuberculosis, 1171. 
variations in health, 1. 

Temporal lobe, localising signs of lesions of, 
1492, 1493. 

Tenderness of limbs in infantile scurvy. 
409. 

Tendon sheaths, fibrositis of, 1343, 1345. 
Tenesmus in amcebic dysentery, 246. 

“ Tennis elbow,” 1741". 

Teno-synovitis, 1345. 

Teratoma of mediastinum, 1253. 

of pharynx, 541. 

Terminal infection, 53. • 

by B. coli, 95. • • 
tuberculosis as a, 126. 

Tertian malaria, benign. 228. 
malignant, 228. 

Tertiary lesions of syjinlis, 194-1 
Testamentary capacift[, ^stimati«n of, in 
aphasia, 1564. 

in mental disease, iS^, 1859. 

Tesb-meal for gastric diagnosis, 562, 563, 
577. ^ 

in diagnosis of cancor of stomach, 591. 
in diagnosis of duodenal ulcer, 583. 
in relation to prognosis and treatment, 
677. 

Testicle, amoebiasis oL 246. 

.atrophy of, after mumps, 3 1 2. 
lesions of, in mumps, 312. 
tertiafy syphilis of, 196. 

’ ttypanoBomes in, 244. 


Testicles, t'emoval of, in relation to obesity 
465. M ^ 

Tests for tuberculosis, 128, 129. 

Tetania thyreoprlva, 1777, 1779. 

Tetanoid chorea, 1623. 

Tetanus, 117-121. 
ffitiologyof, 117, 118. 
antitoxior 46^47, 119, 120, 121. 
bacillus, 11 7,* 118. 

►course^f, 120. 

^ipiosis of, 120. 

^Iniopathic, 118. , 

immune therapy of, 46, 47. 
immunology of, 119, 120. 
incubatioA period of, 118, 119. 
neonatorum, 118. 
path of infection in, 1 1 9. 
pathology of, 118, 119. ^ 
prognosis of, 120. 

prophylactic treatment of, 47, 120, 121. 
senim treatment of, 47, 120, 121. 
symptoms of, 120. * 

toxin, 119. • 

path taken by, 1 1 9. 
selective action of, 14, 15, 119. 
Busccptibilit^Oof animals to, 119. 
treatment of, 120, 121. 

Tetany, 509^1775-1779. 

Aetiology of, 616. • 

as complication of m'loric obstruction, 

595. • • 


blood calcium in, 609, 1627, 1775, 1776. 
course andPprognosis of, 1779. 
diagnosis of, 1778, 1779IJ 
gnstro-intestinal, 1777. 
hyperventilation and, 1627, 1625^ , 

in sprue, 626. 
in syringomyelia, 1777. 
parathyroid, 508. 

parathyroids in relation tof 509, 1776^ 
pathology of, 1776, 1777. 
relation of, to myotonia, 1776. 
symptoms of, 1777, 1778. 
treatment of, 609, 1779. • 

workman's, 1776, 1777.** 

Tete disease, 218. 

Tetrachlorethane pinsoujng, 338, 405, 407. 
Tetrahydro-/i-naphthylamine, «d ; and sci 
Betti tetra-hydro-naphthylaminc. 
” Thalamic syndrome ” of Dcjerine and 
^ Roussy, 1493. 

Thalamus. See Optic thalamus. 

.TlAllium acetate in treatment of ring- 
worm, 1397. 

salts, action of, on hair, 1397, 1452. 
Theocin-sodlum-acetate in heart disease. 


• 840. 

Thermansesthesia in cerebellar apoplexy, 
I549f 

Thirst in acute catarrhal gastritis, 574.^ 

, in cholera, 102. 

in clmlera infantum, 6\fi. 

• in diabetes, 435. 
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Thirst. cause of, 431. 

in diabetes insipidus, 915. 
in fever, relief of, 10. 
in haemorrhage, 702. 
in pyloric obstruction, 596. 

Thomsen’s disease, 1772 ; and sef Myotonia: 
congenita. ^ 

Thoracic duct, diseases of, 750. 

Thoracoplasty in bronchietasis, .m . 

m pulmonary tuberculosis, 1 188. 

Thoracotomy for abscess of lung, 1517,*l l^. 
for hydatid of lung, 1497. ^ « 

of pleura, 1240. 

Thread-worm, the, 363. 

Three-day fever, 321. 

Thrill^alHloniinal, in ascites, 747.^ 
diastolic, in aojjtic inoorn petcnce, 912. 
hydatid, 1^5. 

in aortic aneury.sm, 1023, 1026. 
in aortic stenosis, 910. 
in congenital heai;t disease, 957. 
in mitral stenosis, 904, 905. 

Thrill in Cricuspid incom|H^tencc, 9 1 7. 
in tricuspid steno.sis, 916. 

'Throat, bacterial 6ora of, 10.59. 
radiotherapy in discasc/of, 542. 
recurring sore, vaccine treatment of, 38. 
secondary syphilitic lesions of^f 92. 
septic, as cause of septicaemia, 50. 
sore, in rheuraatic^fever^ 3.30. 

in scarlet fever, 59, 6‘J, 63, 70. 
symptoms in influenza, 138. , 
tertiary syphilitV. le.sions of, 1 96. 

Thrombosthenia o! Glanzmann, 806. 

Thrombo-angitls obliterans, 1010. 

80 tioR)gy of, 1010. 
diagnosis of, 10 10. 

, pathology of, 1010. 
prognosis of, 1010. 
symptoms *of, 1010. 
treatment of, 1010. 

-phlebitis, 1034. 

Thrombocytopenia, >)lood in, 800, 801. 
conditions of o^'urrence of, 801, 302. 
essefitial, 805, So6. 
acute, 805. 
aetiology of, 80^. 
chronic, fe05. 
diagnosis of, 806. 
haemorrhages in, 806, 807. 
prognosis of, 806. * « 

relapses in, 805. ^ 

symptoms of, 805, 806. 
treatment of, 806. 
malignant, 772, 802. 
of infections, 801, 802. 

Thrombosis, 1037-1040. ^ 

aetiology of, 1037, 1038. 
and embolism, 1036, 1037. * 
risk of, in quinidine adminbtration, 
839. 

and hmmoitha{^>. See Cerebral throm- 
bosis and haemorrhage. 


Thrdmbosis^ arterial, 1039-1040. ' 
in typhoid, 81. 

as Actor in pulmonary infarction, 
1140. 

atheroma a cause of, 1012. 
cardiac, 1037. 
ki typhoid, 81. 
sitiftitions of, 1037. 
cerebellar, 1548. ^ 

dbrebral, cbndilSons of occurrence of. 
^ 1543, 1544, 1545. See also Cere- 

^ bral thrombosis and haemorrhage. 
compli(;ations and sequelae of, 1039. 
femoral, 1038. ^ 

in typhoid, 81, 89. 
iliar, in typhoid, 80, 81. 
in heart failure, 828. 
of cerebral sinuses, 1037, 1038. 
of femoral vein, 1038. . * 

of the lateral sinus, 1037, 1038. 
of leg in lobar pneumonia, t!i04. * , 

of renal vein, 1270. 

oTganismal infeedion in relation to, 1037, 
1038. ’ . 

phlohitis in relation to, 1034. 
ix)rtal, 1039. 
renal, 1039. 

sinus, 1553 ; and see Sinus thrombosis, 
syphilitic, J86. 
treatment of, 1039, 1040. 
venous, 1037, 1038. 

after injection of arsphenamine pre- 
yiarations, 206. 

Thrush, 527. 
ajtiology of, 527. 
diagnosis of, 527. 
symptoms of, 527. 
treatment of, .527. 

“ Thrush’s breast ” appearance of heart 
muscle, 926. 

Thymic asthma, 489, 490, 755, 1082. 

death, 489. 

Thymltis, 491. 

Thymol in* >iook-«iVopn infection, 362. 
Thymus gland, diseaseff'of the, 488--491. 
hypertrophy of tlio, 489, 490. 
ansesthetics in relation to, 489, 
490. 

dia^osis of, 48u, 490. 
pathology o^ 4^19. 
prognosis of, .490. 
symptoms ff, 489. 
treatment of, 490. 

' in acute poliomyelitis, 268. 
in status iymphaticus, 754. 
structure of the, 488, 489. ' 
tumours of, 400. 

Th^oid atrophy, in cretinism, 502. 

, in myxo^oma, 600. 
enlai^ment in Graves’ disease, 493. 
extracTm cretinism, 503. 
in myxoedema, 601. 
in obesity, 456. 
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Thyroid gland, difieaiSes of the, 491-507.* 

. fibroma of, infiltrating, 506.« p 
in relation to cretinism, 602. • . 

in relation to soldier’s heart, 980. 
in relation to sugar metabolism, 434. 
infections of the, 607. 
influence of, on basal metabolism, 
•423,426,466,494. ^ 

pressing on trache^ 1 106. 
secretion of, 491, ^92. * • 

structure of the, 491. 

Bubsternal position of, 493. 

. tumours of the, 506. • 

grafts, treatment by, in myxccdema, 501. 
inadequacy in South American try- 
panosomiasis, 244. ^ 

ThyroidectoiQlsed goats, milk of, m Graves’ 
disease, 496. 

sheep, qcrum of, in treatment of Graves’ 
disease, 496. 

Thyroideetomy, partial, in Graves’ disease, 
• 499. 

in thyrotoxic cardiac conditions, 964. 
Thyroiditis, -506. 
jetfology of, 606. 
in mumps, 313. 
pathology of, 606. 
suppursifive, 506. 
symjjtoms of, 506. 
treatment of, 506. 

Thyrotomy, indications for, 1089. 

Thyrotoxic conditions, auricular fibrillation 
or flutter in, 494, 877, 882. 
Thyrotoxicosis, 493, 962. 

Thyroxine, 491. 

Tibia, sabre- scab bard form of, 195, 199. 
Tiblal nerve, posterior, lesions of, 1747. 

Tic, convulsive, 1664, 1666. 
a*tiology of, 1664. 
symptcjins of, 1664, 1666. 
co-ordinated, 1666, 1666. 

-douloureux, 1485; and see Neuralgia, 
trigeminal, 
psychical, 1665. 
simple, 1663, 1664. « 
diagnosis of, 1664. 
symiJtomsof, 1663, 1664. 
treatment of, 1664. 

Tics, the, 1662-16601 
groups of, 1662, 1^3^ • 

Tick as transmitter orspotted fever, 257. 
-bites, 364. 

• paralysis from, 364.^ 

-borne relapsing fevers, symptoms of, 218,^ 
219. 

fever, 217, 218 ; and see Relapsing fever. 
Ticks as transmitters of relapsing fever, 217, 
219. • 

.Tightness across chest a sympton of cardiac 
failure, 8241 826. ^ ^ 

tinea. See Ringworm. ^ 

clrelftata, 1399. 

* Wiris, 1309; 1647. 


Tinea, fiata, 1457. 

Imbrlcata, 1398, ^57. 
in the tropics, 1467. 
nigra, 1457. 

•tonsurans, 1395. 
unguium^ 1457. 
versicolor, 1402. 

Tin-minersf liability of, to pulmonary 
tuberffle, 1166. 

Tinned fJbds, metallic poisoning from, 411. 

• es cause of food poisoniqg, 412, 413. 
TUlhltu, 1477, 1478^ 

* aetiology of, 1477, 1478. 
in arterial hypertension, 1044. 
in granular kidney, 1287. 
in palpitation, 849. 
in RaynJbd’s disease, 1050. * 

in typhus, 253. * 

symptoms of, 1478. 
treatment of, 1478. 

Tissandier’s balloon ascent, eflccts observed 
in, 379. • 

Tltubatlon in Friedreich’s atnxy, 1644. 
Tobacco amblyopia, 1463. 
excess, cardiac symptoms of, 849, 850, 
860. • 

in relation to arterial hypei trophy, 
1916. 

toatneroma, 1013. * 

to cardiac disease, 834, 849, 850. 
to chronic Aitan^al rhinitis, 1061. 
to chronic gastritis, 577. 
to gattric hypersecretion, 554, 582. 
to laryngitis, 1080, •l081. 
to pharyngitis, 637. 
to thrombo-angitis oblitcrsyps,.1010. 
palpitation as an indication of, 849. 
Todd’s paralysis, 1491. 1550, 1633, 1635. 
after epileptic fit, 1635. 
after .laeksonian fit, 1633. 

Toe as common seat of gout. 449. 

constriction and loss of, in ainhujn, 343. 
Toluylene-diamlne poisoning. 406. 

Tomb’s essential oils in choleras 103. • 
Tongue, affections of the.^froni hypoglossal 
nerve lesions, 1485. 
hemiatrophy of the, 4485. 
in achlorhydric aneemia, 768? 
in acute appendicitis, 655. 
in acute catarrhal gastritis, 574. 
in chronic arsenical poisoning, 394. 
fn chronic gastritis, 577. 

4n cirrhosis of liver, 683. 
in delirium tremens, 1799. 
in diabetes, 435. 
in measles, 286. 
in ppUaj^a, 478. 
in pernicious anssmia, 769. 
in scarlet fever, 59, 61, 67. 
in sprue, 625. 
in tj^hoid, 77, 78. 
in tj^hus, 253, 254. 

• raspberry, 61. 
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'Toijgue, raw beef, 435. • 

tertiary syphilitic lesi^s of, 196, 197. 
worms, diseases due to, 364, 365. • 

Tonioity of heart muscle, 818. 

Tonsillar infection in relation to artliritid, 
, 1333, 1335. • 

Tonsillectomy, indications for, 533. 

methods of, 632. • 

Tonsillitis, acute, 530, 531. 

BPtiology of, 530. 
diagnosis of, 531. 
symptoms of, 530^531. 
treatment of, 531. 
acute nephritis in relation to, 1274. 
chronic, 532-5.34. 
adenoids in relation to. 532. 533. 
follicular, 533, 534. ^ 

parenchj'mafons, 532-534. 
aetiology of, 532, 533. 
symptoms of, 533. 
treatment of, 533. 

Tonsils as site of septic infection, 530. 
atropby of, at puberty, 532. 
diseases of the, 530-535. 
entrance of, by tubercle bacilli, 125. 
in acute poliomyelitis, 218. 
in scarlet fever. 59, 62, 63, 70. 
necrotic ulceration of, in acute icuka'mia, 
796. 

septic, in relation to rheumatic fever, 336. 
Tooth brush, the proper, t20. 
sockets as source of infection in rheuma- 
toid artlmtis, 1333, K^.35. 

Tophi, 449, 4.50. . 

. Torsion spasm, 1623. 

in Inthi^rgic encephalitis, 280. 

Torticollis, 1344. 
after lethargic encephalitis, 282. 

^ congenital, 1662. 

spa^smodic, l€6O~lG02. 

Torula histolytica, 183. 

Torulosiv 183 ^. 

aetiology of.‘ 183. 
diagdosis of, 183. 
patUt^lo^ of, Rf3. 
prognosis of, 183. 
symptoms ^of, 183| 
treatment of, 183. 

Tourniquet test, 801. 

Toxaemia, 49. 
and meningism, 159. 
and meningitis, 159. 
effect of, on erythropoietic tissues, 762.* 
from endotoxin, 14. 
from exotoxin, 14. 
in acute peritonitis, 733. 
in acute septic pharyngitis, 535. c 
in carbon monoxide poisoning, 402. 
in cholera, 101. ^ 

in l^t-stroke, 384. 
in measles, 286, 287, 289. 
in peritonitis, 730, 736. 
in plague, 168. 


Toxatmla in pyelitis, 1^1. 
in pyori^&a alveolaris, 523. 
in Kayitxud's disease, 1049. . 
in relation to symptomatic ana3mia8, 762. 
in small-pox, 298. 
in summer diarrbma, 619. 
in t| 9 chiniasis, 360. 
in ty piloid, 77. 
in typhus, 254, 257. 
iiayellow feVer, 3A). 
intestinal, 414. 

^ non-bacterial, 16. 
sylnptoms of, 49. 
treatment of, 14, 52, 53. ^ 

Toxaemio kidney, 1271 ; ana see under 
^ li^dney. 

Toxic absorption in acute intestinal obstruc- 
tion, 651, 654. 

ca)i8CB of atheroma, 1012. , • 

eruptions, 1409. 

factor in angio-neurotic osddma, '1053. ^ 

Toxicosis, haemorrhagic capillary, 807. 
Toxins, 14. 

and active immunisation, 20. • 
bacterial, their role in pyrexia, 6, 7. * 
composition of. 21. 

in causation of acute catarrhfil gastritis, 
555, 573. 

in causation of gastric ulcer, 555. 
in hlariasis. 358. 
in immune therapy, 31. 
mode of action of, 14, 15. 
nature of, 21. 
of diphtheria, 105. 
present in food -poisoning, 412. 
rdJe of, in cirrhosis of liver, 681. 684, 687. 
in epidemic diarrhma in children, 619, 
620. 

selective action of, 14, 15, 49. 
Toxoid-antitoxin floccules for immunising 
against diphtheria, 40, 115. 

Toxoid test of susceptibility, to diphtheria, 
115. 

Trachea, aneurysc^ pressing on, 1 106. 
carcinoma of, 1101. * 
cysts of, 1 IfM). 
diseases of the, 1097 -1107. 
injury of, 1107. 
leprosy of, 1103. • 

malignani tumoujis 1101. 
papiUoma of, 1100.^ 

pressure on, in aortic aneurysm, 1024, 
1026. 

1 sarcoma of, 1101. 
scabbard, 1106. 
scleroma of, 1103. 
simple tumours of, 1100, 1101. 

Bwhilis of, 1101, 1102. 
tuberculosis of, 1102, 1103. 

I tuftioi«rs of, 1100, 1101. 
diagiftdis of, 1101. 
symptoms of, 1101. 
ulceration of, 1102. 
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Tiadhetl dlwtruettoii» 1103*-U07. * 

etiology of. 1103, 1104. llC^. 

* course of, 1106. ^ •« 

^agnosia of, 1104, 1106, 1^00. 

from doatrioial contraction of tracheal 
,^allB, 1104-1106. 
from external pressure, 1100, 1^)7. 
from foreign l^ies, 1103, 1^4. 
from leprosy, 11^, 1106. 
from syphilis, lluA ” o 

from tumours, 1106. 
pathology of, 1106. 

. prognosis of. 1106, 1106. 

'symptoms of, 1103, 1104, 1106, 1106. 
treatment of. 1104, 1106, 1107. 
tugging in aortic aneurysm, j024^ 1026. 
Tisoheltls, 1097-1100. 
acute, 1097-1099. 
etiglo^ of, 1097. 
bacteriology of, 1097. 

^ chemical causes of, 1097. 
diagnosis of, 1099. 
in influenza, 1098. 
mechanical causes of, 1097. 

* pathology of, 1097, 1098. 
prognosis of, 1099. 
symptoms of, 1098. 
treatment of. 1099. 
chronic, 1099, 1100. 
etiology of. 1099. 
diagnosis of. 1100. 

or recurring, vaccine treatment of, 38. 
symptoms of, 1100. 
treatment of, 1100. 

Tiaeheo-bronchitis, acute, 1107. 
Tracheocele, 1100. 

Tracheophony, 1249. 

Tracheotomy in diphtheria, 116. 
for laryngeal stenosis. 1096. 
for tracheal obstruction, 1104, 1106. 
Trachlnus draco, 371. 

Trade dermatitis, 1371. 

Transfusion of blood, anaphylaxis follow- 
ing. treatment 811, •812. 

in acute hemolytic anemia of Lederer, 
776, 811. 

in acute leukemia, 798. 
in aplastic anemia, 774. 
in blackwatertfever, 234. 
in essential thron^oytoponia, 806. 
in general infe^ous diseases, 63. 
in h^atemeBi8,^2. 

• in hemophilia, 80l: 

in pernimous anemia, 771. ^ 

in purpura, 806. 

in secondary contracted kidney, 1285. 
in septicemia and pyemia, 53. 
in sprue, 627. • 

•in treatment of anemias, 811, 812. 
precautions to*be observed im SPl. 
I'lapeKlns the ultimum moidenstutVi^Ogz^ 

• sive muscular atiwhy, 1726. 
spaflb in pleural efraaion, 1221. 

X2S 


Traumif and dircbfal tmnmif, 1497* ^ 
as cause of tradjeal obstruotion, IKro. ‘ 

* as predisposing to infrction, 12. 

in relation to aneurysm, 1020, 1021. 

* in relation to intracranial absoes^, 1517. 
in reladion to intracranial tumour, 1496, 
1497. 

in relation to progressive muscular 
atrophy, 1722. 
niteumltlc i^rltb, 1322. ^ 

^^caodiac lesions, 906, 911. • 

, "^cafses of cerebral hemorrhage, 1644. 
Trematodes, diseases due to,. 346^62. 
Tremor in acute poliomyelitis, 268. 
in disseihinate sclerosis, 1606. 
in general paralysis of the insane^ 1688. 
in Gra^’ disease, 494. 
in hysteria, 1678. ^ * 

in lethargic encephalitis, 279, 280. 
bk mercurial poisoning, 396. 
in paralysis agitan8,^1621. 
in typhus, 264. * 

Trench fever, 260-263. 
etiology of, 260. 
and neurasthenia, 263. 
blood picti^'e in. 262. 
carriers of, 260. 

causAl organism of, 266. ^ 

characters of pains in. 261, 262, 263. 

chronic form of, 263. 

diagnosis of? 263. 

immunity after, 263. 

incubation period, 260. 

lice as transmitter of, 260, 263. 

patholo^ of, 260. 

prognosis of, 263. 

rash in, 262. 

symptoms and course of, 260-203. 
treatment of. 263. . ' 

foot, 1372. 

Treponema berberum, 217. 
carterl, 217, 218. , 

duttonl, 217, 218. 
gallinarum, 217. 

hispanleum, 217. ^ ^ 

ncotropicale, 217. 
novyi, 217, 218. » ^ 

pallidum, 184 ; oytd sdS Spirochets 
pallida. 
pcTsleum, 217. 
pertenue, 221. 
rccurrentls, 217. 
scbaudlnnl, 1466. 
venczuelensc, 217. 

Triatoma mai^ta» 244. 

Trleblnella spiralis, 369. 

TrIcWnlasto, 359, 360. 
etiology of, 369. 
diagnosis %f, 360. 
myositis in, 13^ 
pr^osis of, 360. 
symptoms of, 369, SQp. < 
treatment of, 36a 
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Trieho^^phalus dbpar, 363. 

Trieiipmoiias hominls, 240. 

Mehophyfldes, skin eruptions assooiateft 
with, 1402. 

Trlotaofporoii giganteum, 1488. 

Triohiulasb, 363. 

Triehuib trfchlurs, 363. 

Trienspld Ineompetenee, 016-|918: 

Aetiology of, 916, 917. 

diagnosis of, 917, 918. * 

dilatation and hypertrophy of 

auricle in, 903« f , 

murmur iu, 917. 
prognosis of, 918. 
relative, 917. 
sjf^ptoms of. 917. 
stenosis, 915, 9jL6. 

Aetiology *of, 916. 
diagnosis of, 916. 

hypertrophy and dilatation of right 
auricle in, 903. 
murmurs in, 9i{i. 
prognosis of, 916. 
symptoms of, 916. 

Trident hands in achondroplasia, 1355. 
Trigeminal neuralgia, li85 ; and see 
Neuralgia, trigeminal. 
Trinitrotoluene poisoning, 338,,tfe05, 406, 
407.' 

Trlonal poisoning, ^haematoporphyrinuria 
m, 1266. ' 

Trismus in strychnine poisoning, 120. 
in tetanus, 120.,. 
in tetany, 1778.« 

Tromblcula akamushl, 258. 
delleoslf) 259. 

Troplcpl climates in relation to amoebic 
hepatitis andhepatic abscess, 675, 
* 676. 

in relation to heat-stroke, 382. 
diseases of doubtful and unknown nature, 
342 - 345 . 

Skin. 1372. 

diseases, 1454-1460. 

sore,%39. ^ 

typhus, 259. 
nleer, 1456, 1457. e 

Trousseau's phenomenon in tetany, 1777, 
1778. 

Trypanosoma bmeel, 241. 
eraxl,244. ^ 

gamtdensob 241. 
rhodeslenso, 241. 

Trypanosome fever, 242. 

Trypanosomes in blood, 241. 

in brain and cord, 241. 

Trypanosomiasis, 241-246. 

Afrloan, 241-244. 

ABtiolopy of, 241. 
oqmplioatkma of, 242. 
dS^sis of, 242, 243< 
pawlo^of, {441, 242. 

- progno& of, 243. « 


Trypdnosomtasis, African* prophylazlB of, 
24A 

symptoms of, 242. 
treatmmit of, 243. 

BradUan, 244. 

South Amerloan, 244, 245. 
fAetiology of, 244. 
diaenosis of, 244, 245. 
pathology of,i244. 
prognoGUS of, *245. . 
symptoms of, 244. 
treatment of, 245. 
types of, 244. 

Trypaisamlde in sleeping sicknefA, 243, 244. 
Try^lnogen, 714. 

Tsetse^y, the, 241. 

Tsutsugamushl fever, 258, 259; and see 
Japanese river fever. 

Tubercle bacilli, effect of carbolic •acid on, 
124. 

effect of sunlight on, 124r* * 

in dust, 124, 125. 
in milk, 411. 

in relation to lupus, 1070. ' , 

in relation to plmgocytosis, 17. 
in relation to sputum, 125, 127. 
in sputum, 1170. 

prognostic significance of, 1181. 
in urine, 1307. 

normal opsonic index to, 18. 
resistant to dimtion, 17, 124. 

And see Baemus tuberc^osis. 
Tubercles, characters of, 1166, 1167. 
in choroid in tuberculous meningitis, 162, 
1527. 

miliary, in peritoneum, 741. 

Tubercular Infection by ingestion, 125. 
by inhalation, 125. 
by inheritance, 125. 
by intestinal mucosa, 125. 
in diabetes, 12. 
racial susceptibility to, 126. 
Tuberculide, the aoneiform, 1425. 
the gummatou8|p^l426. 
the lichenoid, 142& * 
the papulo-necrotio, 1425, 1426. 
the small follicular, 1425. 

Tuberculides of sUn, 1425, 1426.. 
Tuberculin, Koch's, 47./ 
new, 128M18a « 
old, 128. 

reaction in relatifn to anaphylaxis, 26. 
tests for tuberculosis, 128, 1180. 

I treatment of tuberculosis, 1186, 1187. 

varieties of, 1186,- 1187. 

Tuberculoma, cerebral, risk of removal of, 
1499, 1607. 
hypertrophic, 1177. 

Tubtfculo-opsoiile Index, 129. 
robMuMlleosI^ 

TubereulbAs, 124-13a 
acute easeoust patholoigr oV n68. 
temperature in, 1171, 11m 
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^bmnloiiSf aeate mniaiyv paihold^ of, 

, 1108, 

sweating in, 8. • • 

temperature in, 1171. 

SBtiology of, 124-127. 
anil ei^bema nodosum, 336. 
an4 Hodgkin’s disease, 761 
and measles, 284, 288, 289. 
as a terminal infe^ion, 126. 
bacille CSalmette-(ftl6rin *in prophoians 
of, 31, 47. 

baoilluria in, 128. . ^ 

• blood in, 128. 

dhronio^lcoholism in relation to, 300. 
chronio fibro-caseous, temperature in, 
1172. • • 
cirrhosis of liver in relation to, 686. 
congenital, 126. 

oUt& 1422. • 

cytologioal evidence of, 129. 
diaghosi^of, 127-113. 
droplet infection in, 126. 
fever in, 9. 

flbro-eAseoiis, pathology of, 1 168. 
nbroid, pathology of, 1168. 

temperature in, 1172. 
general, 130. 
course of, 130. 
diagnosis of, 130. 
forms of, 130. 
prognosis of, 130. 
sweating in, 8. 

symptoms of, 130. , 

treatment of, 130. 
typhoid form of, 130. 
hUiim, 1176. 

immune therapy of, 31, 47.-' 
in relation to Addison’s disease, 483, 
486, 1178. 

in relation to diabetes, 436, 1181. 
incidence of, 126. 
infection in, modes of, 126, 126. 
results of, 126. 

inheritance of susceptibility to infec- 
tion, 126, 1^6. 

intestinal, milk in rdation to, 638. 
sites of, 638. 

mucosa as portal of infection, 126. 
lardaceous disAse of kidney in, 
mortality due t% 1^6. • 

nausea in early, 

of the caecum, hyp|jrplastio, 638. 

‘ of epididymis, 1178, 1182. . 
of the kidneys, 130^1307. 
of larynx, 1084, 1086. 
of nose, 1070, 1071. 
of the pericardium, 944. 
of pbamx, 640, 641; 
bf skin, forms 1422-1428. 
of the stomach, 688. ^ 

of suprarenal glamds^ 483, 40a 
^thyroid, 607. 

. of trachea, 1102, ll^S. 


TuberAlosISf paths of entrance Of haeA 
in, 126^ ’ . i 

* pleurisy in relation to, 1216, 1216, 1217,. 
122^ 

^ propl^actic treatment of, 129. , 

pulmAary, as a sequel of influenza, 140. 

haemoptysis in, 1146. 
racial susceptibility to, 15, 126. 
skin inocmation with, 126, 

^ souftes of infection in, 124, 125. 

0 Giigmata of, 1173. • 

t ^ si^k vaccines far, 36, 47. 
tests for, 128, 129. 
trauma in relation to, 126. 
treatment of, 129, 130. 

Tuberculous arthritis. See under Arthritia. 
C0lltlsr638. 

disease in relation to cirrhosis* of liver, 

686 . 

enteritis, 638. 
aetiology of, 638. 
symptoms of, 63ib, 639. 
glands, dental caries in relatidki to, 522. 
gummata, 1425. 
mediastinal elands, 1248, 1250. 
meningitis, %2, 1178, 1524-1628. 
aetiology of, 1524, 1625. 
cerlbro-splnal fluid ixt, 1624. 
course of, 1527. 
diagnosis of, 16S^, 1628. 
lesions of ifleninges in, 1526. 
pathology of, 15^, 1526. 
source of infectioiLin, 1626. 
symptoms of, 152^ 1627. 
treatment of, 1528. 
myocarditis, 919. 
peritonitis, 740-744. 
ulceration of ileum, 638. 
ulcers, local, 1424. 

Tubular breathing, 1068. • 

Tulnell’s method of treatment of aneurysm, 
1028. . • 

Tularamla, 172, 173. 
aetiology of, 172, 173. * 

diagnosis of, 173. ^ 

pathology of, 173. 
prognosis of, 173. • 
symptoms of, 173. 
treatment of, 173. 

Tumbu disease, 366, 307. 

JTumours in acute leukaemia^ 796. 

in multiple myeloma, 798. 

* intracranial, 1496 ; and see Intaraoranial « 
tumours. 

of iuxta-articular nodes, 224. 
of lungs, 1193-1196. 
cf nose, 1071, 1072. ^ 
of the pharynx, 641, 54S, 
of the Btin, 1441-1448. 
of skull in chloroma, 796. 
ol suprarenal ghmds, 488. * 

Tnrmm-Gerliardf olavifioation of, tuber- 
cular stages, 1178. 
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^bAtrlx acett, 356. 

Turbinals in relation totehronio rhinitis, 
1061. 

Tussive fremitus, 1057. 

T^paqltes, h^terical, lOJT. 

in pneumonia,, 1208. * 

Tympanitic resonance, 1057. 

T^hold and paratyphoid ffven, stock 
vaccines for, 47, 48. 
bacilli, bacteriolysis of, 23. ^ 

in lungs and sputum, 81. 
in pus from bones, 82. 
in stools, 83, 86. 
path of infection by, 12, 74, 75. 
fever, 74-90. 

• abortive forms of, 79. ^ 

acute necrosis of liver as sequel of, 
673.' 

sBtiology of, 74-76. 
afebrile, 79. 

age-incidence in, 75. . 

alcoholism and, 80, 85. 
ambulatory, 79. 
antipyretic treatment of, 88. 

. antiseptic treatment of, 89. 
arthritis in, 82, 1327. ^ 
bacterinmia in, 13, 75. 

“ carriers,*’ U, 75, 76, 86, 87 J 
causal organism of, 74. 
causes of death ip, 86. 
convalescence af^er, 78. 
diabetes and, 80. 
diagnosis of, 23. 82-84, 
diet in, 88. 

. differential diagnosis of, 84, 85. 
distrib'ition of, 75. 
eliminative treatment of, 89. 
endemic occurrence of, 76. 

* hsomorrhage type of, 80. 
impiune therapy of, 47, 48. 
immunity after, 19, 75. 
in relation to gall-bladder infection, 
700, 764. 

inordased Activity of colifomi bacilli 
tin, 12, 93/ 

incubation period of, 77. 
infection otendoc'irdium, 896. 
mortality rate of, 85. 
nursing of, 86, 87. 
onset of, 77, 79. 
pathology of, 76. * 

peritonitis in, 731- • 
pr^gnanoy. in.relation to, 79. 
prognosis in, 79, 85, 86. 
propagation of, 75. 

prophvlactio use of vaccines in, 34, 47, 
48, 75, 87. 

prophylaxhffln, 76, 87. 
pulmonary tuberculosis and, 80. 
rash in, 77. 
rela^pse in, 78, 79. 
jei^nal ineidei]^ of, 75. * 

sources of injed^on in, 74, 76,' 87. 


Typhdld fever, special i^mptoms and com*- 
plications of, 80-82.. 
stools in, 77. 

symptoms and couAe of, 77-82. 
temperature in, 77, 78, 79, 80, 86, 88. 
thrombosis in, 80, 81. , 

treatment of, 86-90. 
typearaf, 79. 
meningitis, 162. ^ . 

splLe, 8?. * o 

“ l^hold state," the, 78, 91. 

Ayphps, blasting, 255. 
exanthemlcus. See Typhus fever, 
fever, 261-257. ,, 

SBtioloj^ of, 251, 252. 
aga;incidence of, 252. 
and lice, 251, 252, 256. 
carriers, 251. . 

cerebro-spinal fluid in, 254. • '* 

complications and soquelte of, 255. 
conditions favourable to,' 2o2. 
diagnosis of, 255, 256. 
distribution of, 252. 
epidemics of, 252. 
incubation period in, 253. 
meningeal, 255. 
mode of spread, 251. 
mortality in, 2.52, 256. 
pathology of, 252, 253. 
prognosis of, 2.56. 
prophylaxis of, 266. 
quarantine after, 256. 
rash in, 253, 2.54. 

supposed causal organisms of, 252. 
symptoms of, 253-255. 
treatment of, 256, 257. 
varieties of, 255. 

Wassermann reaction in, 253. 
loteroldes, 318. 
scrub, 259. 
slderans, 255. 
tropical, 259. 
aetiology of, 259. 

diagnoses of, 259. * 

pathology of, 259. 
prognosis of. 259. 
symptoms of, 269. 
ti^tment of. 259. 

Ty rosin in pancreatic oyA^, 721. 
in urine, 1869. / 

in acute necrosis ot liver, 674. 
in eiydpelas, 67^.‘ 
in leukaemia, 674. 

, in small-pox, 674. 
in typhoid fever, 674. 

Uffelman’B reagent for liMstio acid, 663. 

incer^v gastric, 578; and see Gastric and 
duodenal'ulcer. 

Jnteiitin^ tubercular, 638. 
of fauoeflC ; 3 rphi]itic, 539. 
of larynx syphilitic, 1082. 
of cesophagus, malignant, 556 . 
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Ulew of phsiTiix, ^p'philitiiC C^. 
r^ime, 586. 

r^ent, 1443, 1444. ’ ' 

sterooral, in oanoeir of colon, 642. 
aublingual, in whooping-oough, 145, 147. 
^phlimci 187. 

troiMcal, 1456, 1457. * 

tuberculous, of fauces, 541. * • 

UleeiBtlon,^in ocilte miBstinal obstruftion, 

• 661. 

in primary syphilitic sore, 188. « 

intestinal, in typhoid, 76. 
ptiagedefll(^ in primary syphilis, 188. 

Ulcerations, Duguet's, 80. 
of skin, in scurvy, 466. • • 

Ulcerative * endocarditis, 891 ; amd see 
Endocarditis, septic, 
stomatitis, 524-626. 

Ulcers, /imo|bic, in relation to hepatitis and 

• abscess, 675. 

anal, 608. 

character of, in ulcerative colitis, 635, 

• 636. * 

dysenteric, 98, 100. 

in American dermal leishmaniasis, 240. 
in atriplicism, 410. 
in mouth, 524, 525, 526, 527. 
of feet, perforating, in diabetes, 436. 

** Ulnar hand,*’ the, 1744. 

nerve, anatomy and physiology of, 
1743. 

lesions of, 1743, 1744. t 

• paralysis, 1743, 1744. 

Ultn^vlolet rays in relation to prophylaxis 
of rickets, 461. 

Umbilicatlon of small-pox vestieles, 297, 

300. 

Umbllleiis, diphtheritic infection of, 109. 

Unbalanced mind, the, 1841. 

Unconscious mind, 1673. 

Undulent fever, 169-172. 
ntiology of, 170. 
ambulatory tvp^o:? 170. • 
arthritis in, 1326. 
carriers of, 170. 
complications of, 171. 
continuous of, 171. 
diagnosis of, f 1. 
geographical a|^t»ibution bf, 170. 
incubation pen<^ of, 170. 
intermittent type^pf, 171. 
malignant type of, 171. 
mortality in, 171. 
ordinary type of, 170, 171. 
patholo^ of, 170. 
prognosis 171, 172. 
prophylaxis of, 172. 

' •serum therapby of, 172. 
symptoms of, 170, 171. 

^eatment of. 172. * 

. types of, 170, 171. 

Unna’s paste^ 1379. 


• - / 
Unverrtehl’s my^onus, 1638. t. ^ 
Prssmia, 1291-1298. 

acidasmia in retation to, 427, 1294, 1298. 

# aphasia in, 1558. 
as a tcipasmia, 1294. 
cause of diarrhoea in, 613. 
diagnocis of, 1296, 1297. 

in acute nephritis, 1275, 1276. 

. in c]a>lera, 102. 

in secondary contracted kidney, 1282, 
0 \ 1283. 

symptoms of, 1294-1296. 
theories of, 1291-1294. 
treatment of, 1297, 1298. 
t 3 rpes of, 1294. 

idceratlon of colon in, 634. • 

Uraemic asthma, 1295. ^ ^ 

Urates in urine, 1268 
Urea as a diuretic, 1285. 
concentration test of renal efficiency, 
1258. 

excretion in fever, 8. 
in urine, 1254. 

retention in relation to ursemia, 1292. ' 
stibamlne in ^a-azar, 238. * 

-Stibol in kala-azar, 238. 

Ureteral, catheterisation jn determining 
kidney efficiency, 1259. 

Urethritis, gonococcal, vaccine treatment 
of, 73. • a 

in coliform infkstions of urinary tract, 93. 
in mumps, 312. 

Uric aeld in blood in gcsit, 446, 447, 448. 
calculi, 1307, 1308.» 
crystals in urine, 1268, 1308. 
excretion, 1256. • ' ‘ • 

in relation to gout, 446, 447, 448, 452. 
in urine, 447, 1268, 
teste for, 462. 

Urlnasmla, 1294. 

Urinary antiseptics, 1303. 
complications in typhus fever, ^55. 
culture for diagnosis of txphoid^83. 
secretion, abnormality of, 126^1269. 
symptoms in schistosomiasis, 39), 351. 
in typhoid, 81. 

tract, B. coli infeeftons o^93, 94, 95. 
coliform infections of, vaccine treat- 
ment of, 39. 

Urine, acidity of, 1254. 

• appearances of, in bacilluria, 95, 1301. 

P Bence-Jones protein in, 786. 

black, in blac&water fever, 233. 
changes in, in pneumonia, 1202. 
characters of normal, 1254-1257. 
cnrstalline deposits in, 1268, 1260. 
demonstration of tubeeslA, bacilli in, 128. 
drugs wMch alter colour of, 1267. . 
examination of, for tubercle bacilli, 128. 
in acidnmia, 1254. • 

iiaacute necrosis of liver, 674. 
in acute nephritis, 1C75. * * / 

in cholera, 102. 
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’'*Vliiudls«Aea. 28 . 

“ Vhm of Tabie4«317. 

Wnmii flUnUt^ 26-28. 
ohiffacterB of, 27.' 
ovlture of, 27. 
diaeases due to, 26, 28. 
immunity pr^uoed by, 27. 
size, of, 26, 27. f 

transmission of, 27. 
ultnt-mieroseople, 26-28. 

Visceral auras, 1632. 

crises of tabes, 1596, ^507. 

Visceroptosis, .724-730. 
sBtiology and pathology of, 7^4. 
in relation to movable kidney, 1317, 
• * 1318. r 

symptom^ of, 724-728. 
treatment*of,*72"6 J30. 

Vision, disorders of, in acromegaly, 613. 
in disseminate sclerosis, 1606. 
in hysteria, 1674„ 1675. 
in lethargic encephalitis, 280. 
in migfaine, 1646. 

Visual word centre, 1556. 
c memories, 1556. 

“ Visuals,” 1669. 

forms of speech defect found in, 1659, 
15Q0.* f* 

Vital capacity, 1059. 

lowered in emphysema^ 1151. 

Vitamin, anti-scorbutic,^ in relation to 
scurvy, 458, 464, 465. ^ 
delieleney in relation to beriberi, 458, 
462, 463/464. 

* in relation to pellagra, 458, 462, 464. 
fat^foluble, in relation to rickets, 458, 
. 459. 

values of foods, 463. 

'Vitamin A, 468, 459, 460. 

acsociation^with carotene, 460. 
effect of lack of, 458. 
in relation to xerophthalmia, 458, 460. 
te^ for, 460. 

B or 458,* 462-464. 

in^elation tcFberiberi, 458, 462. 

Ba or G, 464. 

in relati^ to peKagra, 458, 462, 464. 
sources of, 477. 

0,409,464,465. 
in relaticm to scurvy, 458. 

D, 460-462. • , 

artihcial production of, 469. 

in relation to rickets, 458, 460, 471. ^ 

V necessaiy amount of, in food, 462. 
relation of ergosterol to, 459. 

E, 462. 

in relaticmtoAterility, 458. 
source 0^462. 

Vitamins, 458-465. < 

a w characters of, 459. 

ery of, 458, 469. 
effect of co^ingcon, 464, 465. 

, fot-solubk^ 45iM62. 
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Vitunlns^^ps of, 458, 459. 
in relawi to coeliao disease, 622, 623. 
in relation to epidemic drop^, 476. 
in relation to erythropoiesis, 763. 
relation of, to disease, 458, 469. 
sources of, 458» 459, 460, 461f 462, 463, 
• 464. 

wateAoluble, 462-465. 

VlUligO, 1449,.145Qa • 

Vodkl cords, abductor paralysis of, 1090, 
1091. 

gepithelioma of, 1088. 
paralysis of, 1090-1094. 
recurrent paralysis of, lOSd. 
fremitus, 1057. 

Volcefohaif^e in, in paralysis agitans, 1620. 
conduction, 1059. 

-production, faulty, 1076, 1081. 
sounds, 1069. • * 

Voluntary movement, disordws impairing, 
1668, 1569. 

Volvulus as cause of acute intestinal ob- 
struction. 650, 652, 653. 

Vomiting, 563-565. . ' c 

sstiolo^ of, 563-565. 
after use of arsphenamine, 203. 
at onset in pneumonia, 1200. 
central, 563. 
cyclic, ketosis in, 427. 
fascal, 661. 

^sterioal, 571, 672. 
in achalasia of the cardia, 545. « 
in acute gastritis, 574. 
in acute intestinal obstruction, 651. 
in acute necrosis of pancreas, 716. 
in acute peritonitis, 733. 
in acute poliomyelitis, 269, 275. 
in Addison’s disease, 484, 565. 
in alcoholic gastritis, 451, 547. 
in anoxaemia, 379. 
in apoplexy, 1548. 
in appendicitis, 655, 659. 
in arsenical poisoning, 393. 
in biliary colio;^0^. 
in blackwater fever, 233. 
in botulism, 422. 
in caisson disease, 374, 375. 
in cancer of the OBsoijhagus, 650. 
in cancer of the stomch, 691. 
in cardidl fsilure^'Sjf?/, 847. 
in cerebro-spinal ^er, 161. 
in cholecystitis, ^2. 
in cholera, 102. f 
r in chronic alcoholism, 390. 
in chronic duodenal ileus, 598. 
in chrotdc gastric ulcer, 580. 
in chronic gastritis, 576. 
iiT cirrhosis of liver, 68^ 
in^ngenital hypertrpphy of the pylorus, 
p ^96. 

in ^ipntlieria, 107, 108, 114, 
in epilejMy, 1636. 
in heat nyperpyrexia,, 385. 
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Vomltllif in Henoch^s pnrpcqti^ 808. '* 
in hour-glass stomaon, 594. 
in h 3 ^rparathyroidiBm> 608. b • 
in icterus gravis, 407. 
in intracranial abscess, 1619. 
inintoa^anial tumour, 664, 1502. 
in lead poisoning, 397. 
in lethargic encephalitis, 278. 
in measles, 284. ^ ^ 

in M6ni4re’s disease, 564^ 1%80. 
in necrosis of livi|[r, 674. 
in (esophageal and pharyngeal diverti- 
cula, 648. ^ 

in msopHi^tis, 548, 549. 
in paratyj^oid fever, 90 
in post-basic meningitis of infanta^ 54. 
in pregnancy, 564, 565. 
in pr^oric obstruction, 695. 
in rMapsing fever, 218, 219. ^ 

in renid couc, 564. 

in scarlet ^ver, 69, 62, 63, 70, 656, 566. 
in sea-sickness, 381, 564. 
in small-pox, 296. 

spirochflctosis ictero-hscmorrhagica, 

in suppurative encephalitis, 1619. 
in suppurative pylephlebitis, 699. 
in tuberculous meningitis, 1526. 
hi typhoid, 79. 
in undulant fever, 171. 
in uraemia, 565, 1295. 
in waterbrash, 547. 
in whooping-cough, 145, 146, 147. 
in yellow fever, 319, 320. 
of pregnancy, pernicious, 671. 
post-anaesthetic, 565. 
post-operative black, 697. 
projectile, 596. 
reflex, 564, 665. 

sickness of Jamaica, 404 ; and see Ackee 
poisoning, 
toxaemic, 49, 159. 
toxic, 666. 

treatment of, 565. , 

von Economo and •lethargic encephalitis, 
277, 278. 

von Giaef e’s sign in Graves* disease, 494. 
von Heyden 693 (neostibosan) in kala-azar, 
238. 4 

von Jaksch’s diseasew^ ; and Anaemia 
pseudo-leuffl^ica infantum, 
von Recklinghausen, ^generalised osteo- 
fibrosis, 507. 1 

Vulva, granuloma of, in schistosomiasis,^ 
360. • 

Vulva, pruritus of, in diabetes, 436. 

Vulvar diphtheria, 109. 

Vulvitis in typhoid, 82. e 


Wallef's'oap 


ar,982. 


War dlscftse^ulceto-mcDibranous i 
as a, 526.9 
« in relation to typhoid, 76, . 

Warbles in myiasis, 366. 

Waren Tav-Sachs’ disease, 1573-1676. 
Wart, poGW-mortem, 1424. , 

WarU, 1441, 1442. 
gonoiTbQeaL1442. * 
post-mortem, 126. 

Wasp sAig, anaphylactic symptoms after, 
# 365. 

nn reaetivn as guide to treat* 
ment, 211, 212. 
fallacies of a negative, 211. 
first adp^rance of positive, 188. 
haemmysis as principle of, ^3. ^ '* 

in cerebro-spinal fluid,.l6'' * 
in diagnosis of syn' 


18IB, 189. 
and aorta, 


960, 


itieM-jr m 

..War eondlnons in rdation to as^te sup- 
** purative bronchitis, 1111. 
in relation to heart, 979. 


in syphilis of he 
951. 

in syphilis of the nervous system, 1 578- 

168a 

in typhus fever, 253. s 

in Vincent’s angina, 534. 

Water as vehicle of cholera infection, 101. , 
of typhoid L'iection, 76. 
dflnking, contamination of, 411. 
gas, dai^ers of, 401. 
lea(l contamination of, 398, 411. 
poisoning, 8. . 

supply in relati8n to ^itre and cretinism, 
60.3, 504, 605. 

Waterhrashf 546, 547. ’ 
jdtiology of, 528, 546, ^7. 
character of fluid in, 547, 565. 
symptoms of, 647. 

Water-pock, 307. 

WatsoDlus watsonl, 346. * 

Waxy disease of arteries. 8u Arterial • 
infiltration. • , 

Weber’s syndrome, 1467, 1494. 

test for nerve deafness, 1477. • 
Weed-killer, arsenical, 302. * 

Well’s disease, 340, 341. • 

pathology of, 341. 
symptoms (if, 341. 

Weil Felix reaction in |wphus, 252, 254. 
Werlhof’s disease, 805. • 

Wernicke’s aphasia, 1658. ^ 

hemianopic pupil phenomenon, 1469, 
1492, 

West’s swab for detection of meningococcus 
* in throat, 150. 

Weyl’s test for creatinin, 1255. 

Wheal, 1359. 

Whip-worm, the, 303. 

WhlU^ nervous matter prope to suffer in 
caisson disease, ^,H175.. 

White-spot dbease, 1439. 

Whitfield’s ointment lor ringworm, 140a 
Whitlow, analgesic, 132 . * 

dipmhex^ 109. ^ • 

iWI in syringomyelia, 1702. . 



* Whbop ” of whooping-oough, the, 

146 146. • 

^ Whoopli^-eough, 143-148. 
fidonet and, 148. 
ntiplogy of, 143, 144. 
agB^cidence of, 143, 144. 
bioteriology of, 144. 
complications in, 146. 
convalescent serum in, 148. 
course of, 145, 146. 
diagnosis«of, 146, 147. 
drugs used for, 148. c 
immunity ^fter, 144. 
in relation to measles, 288. 
in the adult, 145. ^ 
intph'^.t^n period of, 144. 
infection^f, 1^. 
infeotivity of, 
leucoc^sis in, llo. 
mortality in, 147. 
prognosis in, 147. 
quarantine in, l48. 
radio-fherapy in, 148. 
seasonal incidence of, 143. 
symptoms of, 144, 145. 
treatment of, 147, 148.<^ 
tuberculosis and, 146, 147. 
vaccine treatment of, 148. g* 

Widal test, 63, 83. 

WUUs, the circle of^ 1533. 

WlUb, the circle of, in rel&tion to aneurysm 
1635. . 

Wlnekel's dlseasiu 779. 

Windau'3 substaow, 459, 464. 

- ** Winged scapula,” 1738. 

Wlfiisrbtttom’s sign in African trypanoso 
^ miasis, 242. 

Wlnung’s duct in relation to chronic pan 

• creatitis, 718. 

WohUartla magnlflea, 366. 

Woillez, maladle de, 1136, 1204. 

Wolfl*S bottla for use after pleural effusion, 

1 « 

Wolves, rabid, and rabies, 316. 

Wood% glass seif en for diagnosis of ring- 
, worm, 1396. 

Woel-sorter)[ disette, 121; and su 
Anwaz. 

WolMpOndness, 1556, 1566. 

V In lesioits of oodpitid lobe, 1492. 
in leeions of tempcnel lo^ 1483. 
poxos im, 

ledopa piiodticing, 1655, 1556. 
with amn^hia, 15^^ 

1556, 1558. 

) tempondlc^ 1493. 

Jsosi^ i«m after, 6S. • 

bi lead nentitis, 400. 17W. 

WiMnttnHVk 1660. , ^ * , 

. VilSii^gnMW^I^greM^, 1000, |Aip. 


INDEX 

I Xiuithela8da^663. . .. 

I XanfhoeUljmla (of oerebro-spinal fluid)* 
• C522, 1692. 

Xanthoma, 1430, 1431. 
dlabetloonun, 1430. 
multiple, 663. 
pb^iiinio 1430. 
symptoms of^ 1431. 
treatment of; 1^4 
taberosum/ 14301 . 

, rvarieties of, 1430. f 
r Aanthopsia* 664. 

Xenopsylla eheopis, the rat-flea of plague 
and typhus, 167, 251.259. •' 
Xerodermia, 1300, 1361. 

^tiglog^and pathology of, 1360. 
pigmentosa, 1450. ^ 

symptoms of, 1361. 
tie»atment of, 1361. » • 

Xerophthalmia, vitamin A in relation to, 
458, 460. r « • ^ 

Xerosis bacillus, 105. 

Xerostomia, 528, 529. 
flstiology of, 528. ^ •' 

in relation to digestion; 529. * 

symptoms of, 528, 529. 
treatment of, 529. 

X-Ray dermatitis, 1373. 
diagnosis of cancer of colon, 642. 
of chronic gastric ulcer, 581, 593. 
of diverticulitis, 645. 
of Hirschsprun^s.disease, 647. 
of hour-glass stomach, 594. 
of intestinal stricture, 636. 
of multiple myeloma, 799. . 
of visceroptosis, 726. 
examination, importance of, in thoracic 
aneurysm, 1026. 

in diagnosis of peritoneal adhesions, 
738, 739. 

of intestinal functions, 603, 604. 
treatment, of acne vulgaris, 1393. 
of acromegaly, 514. 
of agsanuloeid^iB, 791. 
of diTonio mybloid leukaemia, 793, 
794. 

of Graves* disease, 4^. 
of Hodgkin’s disease, 764. 
of hypotrophy o|^ymus, 490. 
of leucaamia, TfSFlw, 798. 
of polyoythffii]D^780. 
of ringworm op^p, 1397. 
of splenic anmia, 816. 

Vatren in amcsbic dysentery, 248. 
Yaws,22A;223. 

sstiology of, 221. ^ , 

a^mphcaiions and seditelw 
deflnitiDii of , 221. . 

infeema^ 22L 
mortal^ 
pathok^ of, 2Rlt. 







ggnuptoms m, 222. 
traatmint of, 222, 221 
TWt M 8011106 of Titamina B, and Bg, 462 . 

479. ^ 

vitamin content of, 466. 

YeUow^fever, 318-321 
SBtiolopy of, 31^8, ^9. 
complications of, SW. * o 

convalescent ^mm in prophylazu^f, 

diagnosis of, 320. * 

nndenl^ haunts of, 318. 
immunity to, 318. 
larval form of, 319. , 

malignant, 320. 
iffiditerranean, 341. 

Dili 319. 
xror^ity m, 320. 
negro nOostant to, 16. 
pathology of, 319 
prognosis of, 320, 321 


. , ■ . m 

« »ym pwai B iif, 33(L 
t^tmeut <3^ 821. 
o types of, 318. 

tsoeftsk 321. . 

J«A,318. 

TtOk Dr. iataa, his sntlsratio trestmoit 
(rf typhoid, 89. 

^MfilnVaati-^gae lenim, 168. 


Z3nTm , 

lEenklr’l vitreous aegeneration of uusolsi 
1346 

•in typhoid, 76. 

♦ in typhus, 252. 

ZieU-NecAen staining of tubwdSousuputa, 

Ziemann’s sflppling ifT^slaria parasite, 
226. 

ZIne salts in epilepsy, 1642. 

Zootoziiis, 368 

Zymogens of pancreas, 714, 716 , 







